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Clinical Trials: NCCN believes that 
the best management for any cancer 
patient is in a clinical trial.  
Participation in clinical trials is 
especially encouraged. 
7R�¿QG�FOLQLFDO�WULDOV�RQOLQH�DW�1&&1�
Member Institutions, click here: 
nccn.org/clinical_trials/physician.html.
NCCN Categories of Evidence and 
Consensus: All recommendations 
are category 2A unless otherwise 
VSHFL¿HG���
See 1&&1�&DWHJRULHV�RI�(YLGHQFH 
and Consensus.
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Updates in Version 1.2016 of the NCCN Guidelines for Survivorship from Version 2.2015 include:

Continue

GENERAL SURVIVORSHIP PRINCIPLES
SURV-1 Standards for Survivorship Care
• Point #6 and subsequent bullet points are a new section on "Survivorship care planning."
• Footnote "c" is new: "Surveillance testing (eg, labwork, imaging, other studies) should be based on cancer diagnosis and individualized

patient risk. A small excess risk of cancer has been linked to frequent radiographic imaging. Surveillance testing should be performed as
SHU�GLVHDVH�VSHFL¿F�1&&1�*XLGHOLQHV��$GGLWLRQDO�ODEZRUN��LPDJLQJ��RU�RWKHU�VWXGLHV�WR�HYDOXDWH�IRU�UHFXUUHQFH�VKRXOG�EH�EDVHG�RQ�FOLQLFDO
presentation and judgment."

SURV-3 Screening for Second Cancers
• New bullets added:
��(YLGHQFH�VXJJHVWV�WKDW�H[FHVV�UDGLDWLRQ�H[SRVXUH�DVVRFLDWHG�IURP�&7�LPDJLQJ�PD\�EH�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�GHYHORSLQJ�D�
UDGLDWLRQ�DVVRFLDWHG�FDQFHU��8VH�RI�UDGLRORJLF�VWXGLHV�WR�VFUHHQ�IRU�UHFXUUHQW�FDQFHU�VKRXOG�EH�EDVHG�RQ�GLDJQRVLV�DQG�HYLGHQFH�WKDW�HDUO\�
detection of recurrence will improve cancer-related outcomes.
�5HIHUUDO�WR�JHQHWLF�ULVN�DVVHVVPHQW�DQG�RU�WHVWLQJ�VKRXOG�EH�FRQVLGHUHG�IRU�DSSURSULDWH�VXUYLYRUV�WR�LGHQWLI\�WKRVH�ZLWK�D�SRWHQWLDO�
LQFUHDVHG�ULVN�IRU�VHFRQG�PDOLJQDQFLHV�EDVHG�RQ�JHQHWLF�SUR¿OH�
�Management recommendations for patients with known germline mutations linked to an increased risk for cancer can be found in the 
IROORZLQJ�1&&1�*XLGHOLQHV:" with links to corresponding NCCN Guidelines.

SURV-4 Assessment By Health Care Provider �2QFRORJ\�RU�3ULPDU\�&DUH� At Regular Intervals
• Under the third bullet:
�Point 4 revised, "Comorbidities (including weight and tobacco/alcohol use)"
�The following assessment dimensions added:

¡ )DPLO\�KLVWRU\
¡ 3V\FKRVRFLDO�IDFWRUV
¡ See 1&&1�*XLGHOLQHV�IRU�7UHDWPHQW�RI�&DQFHU�E\�6LWH�IRU�GLVHDVH�VSHFL¿F�UHFRPPHQGDWLRQV�IRU�VXUYHLOODQFH�IROORZ�XS�

SURV-A 1 of 2 Survivorship Assessment (Patient Version)
• Instruction statement revised: "Please answer the following questions regarding possible symptoms that you may have experienced over

the past 2 weeks:"
• The following questions were revised:
�Cardiac Toxicity: "Do you have shortness of breath or chest pain after physical activity GDLO\�DFWLYLWLHV��HJ��ZDONLQJ�XS�VWDLUV��or exercise?" 
�Sexual Function: 

¡ �$UH�\RX�GLVVDWLV¿HG�ZLWK�\RXU�VH[XDO�IXQFWLRQ"��ZDV�GHOHWHG�
¡ "Do you have any concerns regarding�\RXU sexual function, sexual activity, sexual relationships, or sex life?"

�Healthy Lifestyle: 
¡ "During the past 30 days, did you diet to lose weight or to keep from gaining weight? "'R�\RX�KDYH�FRQFHUQV�DERXW�\RXU�ZHLJKW""
¡ New question added: "'R�\RX�WDNH�YLWDPLQV or supplements?"

�Immunizations and Infections: "Have you received any vaccinations recently AUH�\RX�XS�WR�GDWH�RQ�\RXU�YDFFLQHV" Yes/No/Don't know."
SURV-A 2 of 2 Survivorship Assessment (Provider Key)
• 3DJH�ZDV�UHYLVHG�WR�UHÀHFW�WKH�FKDQJHV�PDGH�WR�SDJH�SURV-A 1 of 2.
SURV-B Survivorship Resources for Health Care Professionals and Patients
• The organizations and links were updated.
Version 1.2016, 03/30/16 © National Comprehensive Cancer Network, Inc. 2016, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®.
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LATE EFFECTS/LONG-TERM PSYCHOSOCIAL AND PHYSICAL PROBLEMS

Continue

Anthracycline-Induced Cardiac Toxicity
• The 2016 algorithm update is in progress. (SCARDIO-1)

Anxiety, Depression, and Distress
• This section was extensively revised, including:
�Revising the algorithm title to "Anxiety, Depression, and 

Distress."
�Adding a new page for "*HQHUDO�3ULQFLSOHV�RI�$Q[LHW\��

Depression, and Distress." (SANXDE-1)
�Adding a new  page for "5LVN�)DFWRUV�IRU�3RVW�7UDXPDWLF�6WUHVV�
'LVRUGHU��376'��" (SANXDE-B)

Cognitive Function
SCF-1
• Sixth bullet revised: "Imaging studies may not be helpful, except

to rule out structural abnormalities when as indicated by high-
ULVN�LOOQHVV��RU�IRFDO�QHXURORJLF�GH¿FLWV�RU�FRPRUELGLWLHV�that
place survivor at risk."

SCF-2 Cognitive Function Assessment
• Focused history:
�New bullets added: "&DUHJLYHU�DVVHVVPHQW�RI�FRJQLWLYH�

function" and "$VVHVVPHQW�RI�PHGLFDO�KLVWRU\�WKDW�PD\�LPSDFW�
cognitive function."

• Assessment of contributing factors: "Hormonal status/
menopause" deleted.

• Specialized Evaluation:
�Bullet revised: "1HXURimaging." 
�Bullet removed: "Neuropsychologic evaluation."

• Footnote deleted: "Consider referral for specialized evaluation
(neuropsychologic testing) if 2 or more questions prompt
positive answers. Consideration of age, underlying neurologic
impairment, and whether level of cognitive function is troubling
to patient should inform decision."

SCF-3
• General Strategies for Management of Cancer-Associated Cognitive

Dysfunction
�Second bullet revised: "Instruct patient to multitask at the time of day 

when attention and concentration are the highest Encourage patients 
WR�GR�WKH�PRVW�FRJQLWLYHO\�GHPDQGLQJ�WDVNV�DW�WKH�WLPH�RI�GD\�ZKHQ�
HQHUJ\�OHYHOV�DUH�KLJKHVW�"
�Sixth bullet revised: "Recommend &RQVLGHU meditation, yoga, and 

mindfulness-based stress reduction."
�Recommendation removed: "Provide assistance for sleep disturbance  

(See SSD-1) and fatigue (See SFAT-1)."
�The following items, which were previously listed under First-line 

Interventions on SCF-4, were moved to this section:
¡ Optimize management of:

– Depression or emotional distress (See appropriate survivorship
guidelines or NCCN Guidelines for Distress Management)

– Sleep disturbance (See SSD-1)
– Fatigue (See SFAT-1)
– Contributing symptoms such as pain (See SPAIN-1)
– Medical comorbidities

SCF-4
• First-line interventions:
�New bullet added: "&RJQLWLYH�UHKDELOLWDWLRQ" that includes 

"2FFXSDWLRQDO�WKHUDS\��6SHHFK�WKHUDS\��1HXURSV\FKRORJ\��
• Footnote "b" revised: "Neuropsychological evaluation and intervention

may be therapeutic and validating helpful when individuals perceive
cognitive impairment in a non-specific way and clarity is needed 
about the nature of impairments to guide rehabilitative efforts. 
Neuropsychological evaluation itself can be therapeutic and validating. 
Evaluation may also..."
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Fatigue
SFAT-3
• Laboratory evaluation; Under "Endocrinologic evaluation,"

recomendation revised: "TSH HVSHFLDOO\ in patients who have
received prior..."

• Third column; Revised: "Imaging 2WKHU�'LDJQRVWLF�7HVWLQJ"
�Second bullet revised, "Consider cardiac testing (echocardiogram 

[ECHO]) or MUGA for patients with an anthracycline, trastuzumab..."

Pain
Global Changes Throughout the Pain Algorithm
• Recommendation revised: "Consider referral to pain management

services, interventional specialist, physical therapy, physical
medicine, palliative care, and/or rehabilitation."

• Revised: "Anti-epileptic Anticonvulsant drugs"
SPAIN-1 General Principles of Pain Management
• This section is new to the algorithm.
SPAIN-2 
• Footnote "a" is new: "5HIHUUDO�WR�SULPDU\�FDUH�SK\VLFLDQ�IRU�QRQ�

cancer treatment-related workup and pain management
�LH��UKHXPDWRLG�DUWKULWLV��DQG�FRQVLGHU�WKH�SRVVLELOLW\�RI�SDLQ�GXH�WR
cancer recurrence."

SPAIN-3 Neuropathic Pain
• Under "Cancer Pain Syndrome" symptoms of neuropathic pain were

added: "3DUHVWKHVLDV��WLQJOLQJ�RU�SULFNOLQJ���6KRRWLQJ��
HOHFWULFDO�
�and
1XPEQHVV�"

• Footnote "c" is new: "For recommendations regarding peripheral
QHXURSDWK\��VHH�+HUVKPDQ�'/��/DFFKHWWL�&��'ZRUNLQ�5+��HW�DO�
3UHYHQWLRQ�DQG�PDQDJHPHQW�RI�FKHPRWKHUDS\�LQGXFHG�SHULSKHUDO
QHXURSDWK\�LQ�VXUYLYRUV�RI�DGXOW�FDQFHUV��$PHULFDQ�6RFLHW\�RI�&OLQLFDO
2QFRORJ\�FOLQLFDO�SUDFWLFH�JXLGHOLQH��-�&OLQ�2QFRO������������������."

SPAIN-4 Chronic Pain Syndrome
• Footnote "f" is new: "&RQVLGHU�PLUURU�WKHUDS\�LI�DYDLODEOH."
SPAIN-5 Myalgias, Arthralgias
• Treatment:
�Nonpharmacologic: Yoga added as an option.
�Pharmacologic:

¡ Acetaminophen DQG�&2;���LQKLELWRUV added.
• Footnote "h" is new: "&RQVLGHU�VZLWFKLQJ�WR�DQ�DOWHUQDWLYH�DURPDWDVH

inhibitor (AI) or tamoxifen for AI-induced arthralgia."

Continue

SPAIN-6 Skeletal Pain
• Treatment for vertebral compression; Under "General measures:"
�Revised: "Vitamin D/Bisphosphonates."
�Acetaminophen and &2;���LQKLELWRUV added.

• Footnote "i" revised: "For skeletal metastases and/or bone pain, see
(PAIN-D) from the NCCN Guidelines for Adult Cancer Pain. &RQVLGHU
orthopedic/surgical referral."

SPAIN-7 Myofascial pain
• Treatment: Acetaminophen and�&2;���LQKLELWRUV added as

pharmacologic options.
SPAIN-8 Gastrointestinal/urinary/pelvic pain
• Treatment: Under "Chronic pelvic pain" revised, "Consider referral

to VSHFLDOLVW�LQ�SHOYLF�ÀRRU�SDLQ�VXFK�DV urologist, or gynecologist,
RU�SK\VLFDO�PHGLFLQH�DQG�UHKDELOLWDWLRQ��305��"

• New bullet added: "FRU�UHIUDFWRU\�JDVWURLQWHVWLQDO�XULQDU\�SHOYLF
pain.."

• Footnote "j" is new: "0XOWLGLVFLSOLQDU\�WUHDWPHQW�IRU�FKURQLF�SHOYLF
pain is preferred if available."

SPAIN-9 Lymphedema
• Under "Compression garments," removed "Ask about weight

changes."
SPAIN-10 Post-radiation pain
• First column; First bullet revised: "Pain may be acute or appear

months RU�\HDUV�after radiation."
• Treatment; Third bullet revised: "Pain medication (non-opioid

medications such as antiepileptics , NSAIDs appropriate to the
HWLRORJ\)"

SPAIN-A Principles of Opioid Use in Long-term Survivors
• This section was extensively revised.

Sexual Function (Female and Male)
• This section was extensively revised. (SSF-1)

Sleep Disorders
• This section was extensively revised. (SSD-1)
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PREVENTIVE HEALTH
Healthy Lifestyles
• The 2016 algorithm update is in progress. (HL-1)

Physical Activity
• The 2016 algorithm update is in progress. (SPA-1)

Nutrition and Weight Management 
• The 2016 algorithm update is in progress. (SNWM-1)

Supplement Use
• The 2016 algorithm update is in progress. (SSUP-1)

Immunizations and Infections
SIMIN-1 General Principles of Immunizations
• Second bullet; New sub-bullet added: "Recommended Adult
,PPXQL]DWLRQ�6FKHGXOH�IRU�$GXOWV����\HDUV�RU�2OGHU��8QLWHG�6WDWHV�
�����KWWS���ZZZ�FGF�JRY�YDFFLQHV�VFKHGXOHV�GRZQORDGV�DGXOW�
adult-combined-schedule.pdf" This information was previously
part of footnote "b".

• Third bullet revised: "...survivors’ close contacts (eg, oral polio
vaccine). /LYH�YLUDO�YDFFLQHV�VKRXOG�EH�DYRLGHG�LQ�VXUYLYRUV�ZLWK
O\PSKRPDV��RWKHU�PDOLJQDQW�QHRSODVPV�DIIHFWLQJ�WKH�ERQH�PDUURZ
RU�O\PSKDWLF�V\VWHP��RU�KLVWRU\�RI�FHOOXODU�LPPXQRGH¿FLHQF\�"

• Footnote "b" reference updated.
• Footnote "d" added to page: "6HH�9DFFLQHV�&RQWUDLQGLFDWHG�RU�WR
%H�8VHG�:LWK�&DXWLRQ�LQ�$FWLYHO\�,PPXQRFRPSURPLVHG�6XUYLYRUV�
9DFFLQHV�7KDW�&DQ�%H�8VHG�:LWK�&DXWLRQ�,Q�&ORVH�&RQWDFWV�RI
,PPXQRFRPSURPLVHG�6XUYLYRUV��6,0,1�$�."

SIMIN-2
• Risk Assessment and Screening; Under "Risk factors for infections":
3RVW�VSOHQHFWRP\ added.

• Footnote "k" revised: "3DWLHQWV�VKRXOG�QRW�EH�RQ immunosuppressive
GUXJV�LQFOXGLQJ������PJ�NJ�RI�SUHGQLVRQH�RU�HTXLYDOHQW��RU�JUHDWHU
than a combination of two immunosuppressive medications given
concurrently."

SIMIN-3
• Footnote "m" revised: "These vaccines should be considered if there

are unique circumstances such as functional or anatomic asplenia or in
patient's lifestyle, upcoming travel, or local epidemic or risks that merit
their use."

• Footnote "p" revised: "Recommended in high-risk patients or those
ZLWK�IXQFWLRQDO�RU�DQDWRPLF�DVSOHQLD��00:5�0RUE�0RUWDO�:NO\�5HS�
�����-XQ���������������8VH�RI�6HURJURXS�%�0HQLQJRFRFFDO�9DFFLQHV
LQ�3HUVRQV�$JHG�����<HDUV�DW�,QFUHDVHG�5LVN�IRU�6HURJURXS�%
0HQLQJRFRFFDO�'LVHDVH��5HFRPPHQGDWLRQV�RI�WKH�$GYLVRU\�&RPPLWWHH
RQ�,PPXQL]DWLRQ�3UDFWLFHV��������)RODUDQPL�7��5XELQ�/��0DUWLQ�6:��3DWHO
0��0DF1HLO�-5��&HQWHUV�IRU�'LVHDVH�&RQWURO��&'&��"

SIMIN-A
• Vaccines Contraindicated or to Be Used With Caution in Actively

Immunocompromised Survivors
�Varicella added to the list of live attenuated vaccines.

• Vaccines That Can Be Used With Caution In Close Contacts of
Immunocompromised Survivors
�Rotavirus added to the list.

• Footnote "5" is new: "Immunocompromised survivors should avoid
handling diapers of children who have been vaccinated with rotavirus
YDFFLQH�IRU���ZHHNV�DIWHU�YDFFLQDWLRQ�"

Version 1.2016, 03/30/16 © National Comprehensive Cancer Network, Inc. 2016, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®.
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Immunizations and Infections (continued)
SIMIN-B General Principles of Vaccines in Cancer Survivors
1 of 3 Vaccination in Non-Transplant Survivors
• Footnote "2" reference updated.
2 of 3
• Under the bullet "Live viral vaccines should not be administered to HCT survivors with active GVHD or ongoing immunosuppression": The

following sub-bullet was added under the "Measles, mumps, rubella (MMR) vaccine" section, "005�YDFFLQH�VKRXOG�EH�DYRLGHG�ZLWKLQ��
ZHHNV�EHIRUH�+&7."

3 of 3
• Vaccines Considered Safe for Cancer and Transplant Survivors and Close Contacts
�,QDFWLYDWHG�RU�SXUL¿HG�DQWLJHQV�RU�EDFWHULDO�FRPSRQHQWV

¡ Meningococcus:
– Revised: "Quadrivalent meningococcal conjugate vaccine (MCV4: VHURW\SHV�$�&�:��<)"
– �0HQLQJRFRFFDO�YDFFLQH��VHURW\SH�%�" added.
– "Quadrivalent meningococcal polysaccharide vaccine (MPSV4)" deleted.

• Footnote 8 is new: "00:5�0RUE�0RUWDO�:NO\�5HS�������-XQ�������������������8VH�RI�6HURJURXS�%�0HQLQJRFRFFDO�9DFFLQHV�LQ�3HUVRQV
$JHG�����<HDUV�DW�,QFUHDVHG�5LVN�IRU�6HURJURXS�%�0HQLQJRFRFFDO�'LVHDVH��5HFRPPHQGDWLRQV�RI�WKH�$GYLVRU\�&RPPLWWHH�RQ�,PPXQL]DWLRQ
3UDFWLFHV��������)RODUDQPL�7��5XELQ�/��0DUWLQ�6:��3DWHO�0��0DF1HLO�-5��&HQWHUV�IRU�'LVHDVH�&RQWURO��&'&�."

SIMIN-C�3ULQFLSOHV�RI�,QÀXHQ]D�9DFFLQH�V�
• References for footnotes 2 and 3 updated.

PREVENTIVE HEALTH

Version 1.2016, 03/30/16 © National Comprehensive Cancer Network, Inc. 2016, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®.
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Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

a$GDSWHG�ZLWK�SHUPLVVLRQ�IURP�WKH�1DWLRQDO�&RDOLWLRQ�IRU�&DQFHU�6XUYLYRUVKLS�DV�VKRZQ�LQ�WKH�1DWLRQDO�&DQFHU�,QVWLWXWH¶V�2IILFH�RI�&DQFHU�6XUYLYRUVKLS�'HILQLWLRQV�ZHE�
page available at http://cancercontrol.cancer.gov/ocs/statistics/definitions.html.

b)URP�+HZLWW�0��*UHHQILHOG�6��6WRYDOO�(��)URP�&DQFHU�3DWLHQW�WR�&DQFHU�6XUYLYRU��/RVW�LQ�7UDQVLWLRQ��&RPPLWWHH�RQ�&DQFHU�6XUYLYRUVKLS��,PSURYLQJ�&DUH�DQG�4XDOLW\�RI�
/LIH��,QVWLWXWH�RI�0HGLFLQH�DQG�1DWLRQDO�5HVHDUFK�&RXQFLO�������$YDLODEOH�DW��KWWS���ZZZ�QDS�HGX�FDWDORJ�������KWPO.

c6XUYHLOODQFH�WHVWLQJ��HJ��ODEZRUN��LPDJLQJ��RWKHU�VWXGLHV��VKRXOG�EH�EDVHG�RQ�FDQFHU�GLDJQRVLV�DQG�LQGLYLGXDOL]HG�SDWLHQW�ULVN��$�VPDOO�H[FHVV�ULVN�RI�FDQFHU�KDV�EHHQ�
linked to frequent radiographic imaging. Surveillance testing should be performed as per disease-specific NCCN Guidelines. Additional labwork, imaging, or other 
studies to evaluate for recurrence should be based on clinical presentation and judgment.

NCCN Guidelines Version 1.2016
Survivorship 

DEFINITION OF SURVIVORSHIP

• An individual is considered a cancer survivor from the time of diagnosis, through the balance of his or her life.
Family members, friends, and caregivers are also impacted.a

• These guidelines focus on the vast and persistent impact both the diagnosis and treatment of cancer have on
the adult survivor. This includes the potential impact on health, physical and mental states, health behaviors,
SURIHVVLRQDO�DQG�SHUVRQDO�LGHQWLW\��VH[XDOLW\��DQG�¿QDQFLDO�VWDQGLQJ�

STANDARDS FOR SURVIVORSHIP CAREb

Care of the cancer survivor should include:
1. Prevention of new and recurrent cancers and other late effects
2. Surveillance for cancer spread, recurrence, or second cancersc

3. Assessment of late psychosocial and physical effects
4.  Intervention for consequences of cancer and treatment

�HJ��PHGLFDO�SUREOHPV��V\PSWRPV��SV\FKRORJLF�GLVWUHVV��¿QDQFLDO�DQG�VRFLDO�FRQFHUQV�
5. Coordination of care between primary care providers and specialists to ensure that all of the survivor's health needs are met
6. Survivorship care planning:

¡ Develop a survivorship care plan that includes:
– Delineation of roles between oncology and primary care
– Educating survivors about follow-up schedules
– Communication with survivor

SURV-1
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SURV-2

GENERAL PRINCIPLES OF THE SURVIVORSHIP GUIDELINES

• These guidelines are focused on survivors after the completion of cancer treatment and in clinical remission.
• These guidelines are designed to provide a framework for the general survivorship care and management of potential long-term and/or

late effects of cancer and its treatment that survivors may experience.
• 7KH�1&&1�*XLGHOLQHV�IRU�6XUYLYRUVKLS�VKRXOG�EH�XVHG�DV�D�VXSSOHPHQW�WR�WKH�IROORZ�XS�UHFRPPHQGDWLRQV�ZLWKLQ�WKH�GLVHDVH�VSHFL¿F

guidelines. See the NCCN Guidelines for Treatment of Cancer by Site and NCCN Guidelines for Palliative Care for recommendations
regarding metastatic disease.

• The panel does not assume that all survivorship issues will be addressed at every visit. The panel recommends periodic screening
assessments and appropriate follow-up care as clinically indicated.

• These guidelines provide screening, evaluation, and treatment recommendations for common consequences of cancer and cancer
treatment, and are intended for health care professionals who work with survivors of adult-onset cancer in the post-treatment period,
including those in both the oncology and primary care practices.

• 7KHVH�JXLGHOLQHV��ZLWK�WKH�DSSURSULDWH�GLVHDVH�VSHFL¿F�JXLGHOLQH��SURYLGH�D�IUDPHZRUN�IRU�WKH�FRRUGLQDWLRQ�RI�FDUH�EHWZHHQ�WKH
survivor's health care providers to insure that needs are appropriately addressed.

• The topics, assessments, and interventions may also be applicable to those survivors living with metastatic disease, as clinically
appropriate. (Also see the NCCN Guidelines for Supportive Care Table of Contents).

• For survivorship issues related to younger populations, also see the NCCN Guidelines for Adolescent and Young Adults and the
Children's Oncology Group Childhood Survivorship guidelines (www.survivorshipguidelines.org).
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SURV-3

SCREENING FOR SECOND CANCERS
• Subsequent malignant neoplasms may occur in survivors, due to genetic susceptibilities (ex, cancer syndromes), shared

etiologic exposures (ex, smoking, environmental exposures), and mutagenic effects of cancer treatment.
• The overall cancer rate in survivors is higher than in the general population.
• Treatment-related subsequent primary cancers vary with the type and intensity of anticancer treatment and are
DVVRFLDWHG�LQ�SDUWLFXODU�ZLWK�UDGLDWLRQ�DQG�VSHFL¿F�FKHPRWKHUDSHXWLF�DJHQWV�

• Screening for second primary cancers should be a shared responsibility between primary and oncology care physicians
(See the NCCN Guidelines for Detection, Prevention, and Risk Reduction Table of Contents).

• Evidence suggests that excess radiation exposure from CT imaging may be associated with an increased risk of
developing a radiation-associated cancer. Use of radiologic studies to screen for recurrent cancer should be based on
diagnosis and evidence that early detection of recurrence will improve cancer-related outcomes.

• Referral to genetic risk assessment and/or testing should be considered for appropriate survivors to identify those with
D�SRWHQWLDO�LQFUHDVHG�ULVN�IRU�VHFRQG�PDOLJQDQFLHV�EDVHG�RQ�JHQHWLF�SUR¿OH�

• Management recommendations for patients with known germline mutations linked to an increased risk for cancer can be
found in the following NCCN Guidelines:
�NCCN Guidelines for Genetic/Familial High-Risk Assessment: Breast and Ovarian
�NCCN Guidelines for Genetic/Familial High-Risk Assessment: Colorectal 
�NCCN Guidelines for Gastric Cancer
�NCCN Guidelines for Neuroendocrine Tumors
�NCCN Guidelines for Thyroid Cancer
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SURV-4

dThis is a sample assessment tool. While this instrument has not yet been piloted or validated, the answers can be used to guide providers to topics within the 
guidelines that require more in-depth assessment. Validation of the best way to assess survivorship issues is ongoing.

ASSESSMENT BY HEALTH CARE PROVIDER (ONCOLOGY OR PRIMARY CARE) AT REGULAR INTERVALS

• A periodic assessment at least annually is recommended for all survivors to determine any needs and necessary
interventions. For sample assessment, see SURV-A.d

• Shared coordinated care between the oncology provider and primary care provider is encouraged.
• Care providers are also encouraged to assess the following at regular intervals to determine whether reversible or

contributing causes for symptoms exist:
1. Current disease status
2. Functional/performance status
3. Medication (including over-the-counter [OTC] medications and supplements)
4. Comorbidities (including weight and tobacco/alcohol use)
5. Prior cancer treatment history and modalities used
6. Family history
7. Psychosocial factors
8. See NCCN Guidelines for Treatment of Cancer by Site�IRU�GLVHDVH�VSHFL¿F�UHFRPPHQGDWLRQV�IRU�VXUYHLOODQFH�IROORZ�XS
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SURV-A 
1 OF 2

SURVIVORSHIP ASSESSMENT (Patient version)

Please answer the following questions regarding possible symptoms that you may have experienced:
Survivorship 
Concerns

Survivorship Care Survey

Cardiac Toxicity 1. Did you receive anthracycline therapy (eg, doxorubicin, epirubicin, daunorubicin, AC [doxorubicin + cyclophosphamide])? Yes/No
2. Do you have shortness of breath or chest pain after daily activities (eg, walking up stairs) or exercise? Yes/No
�� 'R�\RX�KDYH�VKRUWQHVV�RI�EUHDWK�ZKHQ�O\LQJ�ÀDW��ZDNH�XS�DW�QLJKW�QHHGLQJ�WR�JHW�DLU��RU�KDYH�SHUVLVWHQW�OHJ�VZHOOLQJ"�<HV�1R

Anxiety, 
Depression, 
and Distress

4. Have you been bothered more than half the days by little interest or pleasure in doing things? Yes/No
5. Have you been bothered more than half the days by feeling down, depressed, or hopeless? Yes/No
6.  Have you been bothered more than half the days by not being able to stop or control worrying, or have you felt nervous or on edge?

Yes/No
Cognitive 
Function

�� 'R�\RX�KDYH�GLI¿FXOWLHV�ZLWK�PXOWLWDVNLQJ�RU�SD\LQJ�DWWHQWLRQ"�<HV�1R
�� 'R�\RX�KDYH�GLI¿FXOWLHV�ZLWK�UHPHPEHULQJ�WKLQJV"�<HV�1R
9. Does your thinking seem slow? Yes/No

Fatigue 10. Do you feel persistent fatigue despite a good night's sleep? Yes/No
11. Does fatigue interfere with your usual activities? Yes/No
12. How would you rate your fatigue on a scale of 0 (none) to 10 (extreme) over the past month? 0–10

Pain 13. Are you having any pain? Yes/No
14. How would you rate your pain on a scale of 0 (none) to 10 (extreme) over the past month? 0–10

Sexual 
Function

15. Do you have any concerns regarding your sexual function, sexual activity, sexual relationships, or sex life? Yes/No
16. Are these concerns causing you distress? Yes/No

Sleep Disorder 17. Are you having problems falling asleep or staying asleep? Yes/No
18.  Are you experiencing excessive sleepiness (ie, sleepiness or falling asleep in inappropriate situations or sleeping more during a

24-hour period than in the past)? Yes/No
19. Have you been told that you snore frequently or that you stop breathing during sleep? Yes/No

Healthy 
Lifestyle

20. Do you engage in regular physical activity or exercise, such as brisk walking, jogging, bicycling, swimming, etc.? Yes/No
Ź 20a. If you answered “Yes,” how often?

21. Excluding white potatoes, do you eat at least 2½ cups of fruits and/or vegetables each day? Yes/No
22. Do you have concerns about your weight? Yes/No
23. Do you take vitamins or supplements? Yes/No

Immunizations 
and Infections

��� +DYH�\RX�UHFHLYHG�\RXU�ÀX�YDFFLQH�WKLV�ÀX�VHDVRQ"�<HV�1R
25. Are you up to date on your vaccines? Yes/No/Don't know
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SURV-A
2 OF 2

*This is a sample assessment tool. While this instrument has not yet been piloted or validated, the answers can be used to guide providers to topics within the guidelines
that require more in-depth assessment. Validation of the best way to assess survivorship issues is ongoing.

SURVIVORSHIP ASSESSMENT* 
(Provider Key)

Please answer the following questions regarding possible symptoms that you may have experienced:

Survivorship Concerns Survivorship Care Survey Provider Key

Cardiac Toxicity Questions 1–3 If received anthracycline therapy or YES to 
any question, refer to SCARDIO-1

Anxiety, Depression, and 
Distress

Questions 4–6 If YES to any question, refer to SANXDE-1

Cognitive Function Questions 7–9 If YES to any question, refer to SCF-1

Fatigue Questions 10–12 If YES to either question 10 or 11, 
or a rating of >3 to question 12,  
refer to SFAT-1

Pain Questions 13–14 If YES to question 13 
and a rating of >4 to question 14, 
refer to SPAIN-1

Sexual Function Questions 15–16 If YES to any question, refer to SSF-1

Sleep Disorder Questions 17–19 If YES to any question, refer to SSD-1

Healthy Lifestyle Questions 20–23 If NO to question 20 or 21, or YES to 
question 22, OR if question 20a is less 
than 3 times per week, OR if BMI not in the 
healthy range (See SNWM-A), refer to HL-1
If YES to question 23, refer SSUP-1

Immunizations and 
Infections

Questions 24–25 If NO to question 24, or No or Don't know 
to question 25, refer to SIMIN-1
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SURV-B 
1 OF 2

SURVIVORSHIP RESOURCES FOR HEALTH CARE PROFESSIONALS AND PATIENTS*

Continue

*There are many smart phone/tablet/mobile device apps, web-based programs, DVDs, and TV programs available to help survivors with various aspects of health care and wellness.

General Online Information
1DWLRQDO�&RDOLWLRQ�IRU�&DQFHU�6XUYLYRUVKLS��1&&6� http://www.canceradvocacy.org/ 

$PHULFDQ�$VVRFLDWLRQ�IRU�&DQFHU�5HVHDUFK��$$&5�
x $�VL[�SDUW�SRGFDVW�VHULHV�DERXW�VXUYLYRUVKLS�LQ�SDUWQHUVKLS�ZLWK�&5�0DJD]LQH�DQG�

The Wellness Community: 

http://www.aacr.org/ 
http://www.crmagazine.org/archive/Crpodcasts/Pages/SurvivingThriving.aspx

$PHULFDQ�&DQFHU�6RFLHW\��$&6�
x Survivorship information
x Cancer Survivors Network
x 1DWLRQDO�&DQFHU�6XUYLYRUVKLS�5HVRXUFH�&HQWHU
x 3K\VLFDO�6LGH�(IIHFWV�LQIRUPDWLRQ��LQFOXGLQJ�VH[XDO�IXQFWLRQ

http://www.cancer.org/index 
http://www.cancer.org/treatment/survivorshipduringandaftertreatment/index
http://csn.cancer.org/ 
http://www.cancer.org/SurvivorshipCenter 
http://www.cancer.org/treatment/treatmentsandsideeffects/physicalsideeffects/index

$PHULFDQ�,QVWLWXWH�IRU�&DQFHU�5HVHDUFK��$,&5���6XUYLYRUVKLS�LQIRUPDWLRQ http://www.aicr.org/patients-survivors/after-cancer-treatment.html 

$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\��$6&2�
x Survivorship information for patients
x Tools and resources for oncology providers

http://www.cancer.net/survivorship 
http://www.asco.org/practice-research/asco-cancer-survivorship-compendium 

&DQFHU�&DUH��)UHH��SURIHVVLRQDO�VXSSRUW�VHUYLFHV�IRU�DQ\RQH�DIIHFWHG�E\�FDQFHU www.cancercare.org

Centers for Disease Control and Prevention: Survivorship information http://www.cdc.gov/cancer/survivorship/index.htm 

/HXNHPLD�	�/\PSKRPD�6RFLHW\��6XUYLYRUVKLS�LQIRUPDWLRQ http://www.lls.org/diseaseinformation/managingyourcancer/survivorship/ 

/,9(67521* http://www.livestrong.org/ 

1DWLRQDO�&DQFHU�,QVWLWXWH��&DQFHU�6XUYLYRUVKLS�5HVHDUFK
x )DFLQJ�)RUZDUG�VHULHV��GHVLJQHG�WR�HGXFDWH�FDQFHU�VXUYLYRUV��IDPLO\�PHPEHUV��DQG

health care providers about the challenges associated with life after cancer treatment

http://survivorship.cancer.gov 
http://cancercontrol.cancer.gov/ocs/resources/ffseries.html 

1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��1&&1��
x /LIH�$IWHU�&DQFHU��3DWLHQW�DQG�&DUHJLYHU�5HVRXUFHV�DQG�,QIRUPDWLRQ

http://www.nccn.org/index.asp 
http://www.nccn.org/patients/resources/life_after_cancer/

MedlinePlus: Current accurate information by cancer site http://www.nlm.nih.gov/medlineplus/cancers.html 

Help Lines
American Cancer Society ��������������

$PHULFDQ�3V\FKRVRFLDO�2QFRORJ\�6RFLHW\ ��������������

Cancer Support Community ���������������
http://www.cancersupportcommunity.org/ 

/,9(67521*�6XUYLYRU&DUH ��������������

National Cancer Institute’s Cancer Information Service ��������&$1&(5

Other Survivorship Guidelines
&KLOGUHQ¶V�2QFRORJ\�*URXS��/RQJ�7HUP�)ROORZ�8S�*XLGHOLQHV�IRU�6XUYLYRUV�RI�&KLOGKRRG��
Adolescent, and Young Adult Cancers

http://www.survivorshipguidelines.org/ 
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SURVIVORSHIP RESOURCES FOR HEALTH CARE PROFESSIONALS AND PATIENTS* (continued)
Survivorship Care Planning
$6&2�&DQFHU�7UHDWPHQW�6XPPDULHV http://www.cancer.net/survivorship/follow-care-after-cancer-treatment/asco-cancer-treatment-summaries 

-RXUQH\�)RUZDUG��5HVRXUFHV�IRU�VXUYLYRUVKLS�FDUH�SODQQLQJ http://www.journeyforward.org/ 

Legal and Employment Issues
Cancer and Careers: Patient information about working and dealing with cancer http://www.cancerandcareers.org/en 

1DWLRQDO�&RDOLWLRQ�IRU�&DQFHU�6XUYLYRUVKLS��1&&6��(PSOR\PHQW�5LJKWV��³:RUNLQJ�,W�2XW´�3XEOLFDWLRQ http://www.canceradvocacy.org/resources/employment-rights/ 

1DWLRQDO�&RDOLWLRQ�IRU�&DQFHU�6XUYLYRUVKLS��1&&6��³:KDW�&DQFHU�6XUYLYRUV�1HHG�7R�.QRZ�$ERXW�
+HDOWK�,QVXUDQFH´�3XEOLFDWLRQ

http://www.canceradvocacy.org/resources/health-insurance/ 

$&6�+HDOWK�,QVXUDQFH�DQG�)LQDQFLDO�$VVLVWDQFH�IRU�WKH�&DQFHU�3DWLHQW KWWS���ZZZ�FDQFHU�RUJ�DFV�JURXSV�FLG�GRFXPHQWV�ZHEFRQWHQW��������SGI�SGI 

Physical Activity
American Cancer Society 

x Nutrition and Physical Activity Guidelines for Cancer Survivors, Patient Page
x ³3K\VLFDO�$FWLYLW\�DQG�WKH�&DQFHU�3DWLHQW´�JXLGH

KWWS���RQOLQHOLEUDU\�ZLOH\�FRP�GRL���������FDDF�������SGI
http://www.cancer.org/treatment/survivorshipduringandaftertreatment/stayingactive/physical-activity-
and-the-cancer-patient

$PHULFDQ�&ROOHJH�RI�6SRUWV�0HGLFLQH��$&60�3UR)LQGHU��6HDUFK�IRU�&HUWL¿HG�3URIHVVLRQDOV KWWS���PHPEHUV�DFVP�RUJ�VRXUFH�FXVWRP�2QOLQHBORFDWRU�RQOLQHORFDWRU�FIP 

&DQFHU�6XSSRUWLYH�DQG�6XUYLYRUVKLS�&DUH��([HUFLVH��$�&DQFHU�6XUYLYRU¶V�7RRO�)RU�:HOOQHVV http://www.cancersupportivecare.com/whyexercise.html 

/,9(67521*�DW�WKH�<0&$ http://www.livestrong.org/YMCA

SilverSneakers: A program that helps older adults live healthy, active lifestyles https://www.silversneakers.com/ 

Nutrition and Weight Management
$6&2�2EHVLW\�DQG�&DQFHU�7RRONLW http://www.asco.org/practice-research/obesity-and-cancer 

&DQFHU�1XWULWLRQ�&RQVRUWLXP��1XWULWLRQDO�*XLGDQFH�	�6XSSRUW http://www.cancernutritionconsortium.org/ 

/,9(67521*�0\3ODWH�&DORULH�7UDFNHU http://www.livestrong.com/myplate 

1DWLRQDO�+HDUW��/XQJ��DQG�%ORRG�,QVWLWXWH�
x *XLGHOLQH�IRU�WKH�0DQDJHPHQW�RI�2YHUZHLJKW�DQG�2EHVLW\�LQ�$GXOWV
x 3 Steps to Initiate Discussion About Weight Management With Your Patients

http://www.nhlbi.nih.gov/health-pro/guidelines/in-develop/obesity-evidence-review 
http://www.nhlbi.nih.gov/health/prof/heart/obesity/aim_kit/steps.pdf 

2QFRORJ\�1XWULWLRQ�'LHWHWLF�3UDFWLFH�*URXS�RI�WKH�$FDGHP\�RI�1XWULWLRQ�DQG�'LHWHWLFV http://www.oncologynutrition.org/ 

Cardiovascular Health
American Heart Association/American Stroke Association Tools http://millionhearts.hhs.gov/resources/tools.html 

Oral and Dental Health
1DWLRQDO�,QVWLWXWH�RI�'HQWDO�DQG�&UDQLRIDFLDO�5HVHDUFK��2UDO�&RPSOLFDWLRQV�RI�&DQFHU�7UHDWPHQW KWWS���ZZZ�QLGFU�QLK�JRY�RUDOKHDOWK�7RSLFV�&DQFHU7UHDWPHQW�2UDO&RPSOLFDWLRQV&DQFHU2UDO�KWP 

Smoking Cessation
American Cancer Society: Smoking cessation support http://www.cancer.org/healthy/stayawayfromtobacco/index 

$6&2��7REDFFR�&HVVDWLRQ�DQG�&RQWURO�5HVRXUFHV http://www.asco.org/practice-research/tobacco-cessation-and-control-resources 

8�6��)HGHUDO�*RYHUQPHQW��6PRNLQJ�FHVVDWLRQ�VXSSRUW http://www.smokefree.gov/ 
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PRINCIPLES OF ANTHRACYCLINE-INDUCED CARDIAC TOXICITY

• &DQFHU�WUHDWPHQWV�FDQ�UHVXOW�LQ�GLYHUVH�FDUGLRYDVFXODU�LVVXHV��7KHVH�JXLGHOLQHV�IRFXV�VSHFL¿FDOO\�RQ�KHDUW�IDLOXUH�RU�FDUGLRP\RSDWK\
that may arise from anthracycline therapy. Other systemic therapies may also cause cardiomyopathy (eg, HER2-targeted therapies), and
some of the concepts presented in these recommendations may apply to these other cardiomyopathies.

• Anthracycline-induced heart failure may take years or even a decade to manifest. Data suggest that signs of cardiac dysfunction
can be seen prior to onset of symptoms. If detected early, anthracycline-induced heart failure may be responsive to cardioprotective
medications, although prospective studies evaluating these medications are lacking.

• Survivors may have risk factors that predispose them to heart failure (such survivors are considered to have Stage A heart failure) or
may have structural heart disease (such survivors are considered to have Stage B heart failure) even if they have no actual symptoms. A
KLVWRU\�RI�DQWKUDF\FOLQH�H[SRVXUH�LV�D�ULVN�IDFWRU�WKDW�FODVVL¿HV�D�VXUYLYRU�DV�KDYLQJ�6WDJH�$�KHDUW�IDLOXUH��GH¿QHG�RQ�SCARDIO-3).

• Having a history of anthracycline exposure plus additional cardiovascular risk factors increases the risk for progressive heart failure. It is
encouraged that such survivors should have heart failure risk factors, including hypertension, dyslipidemia, and diabetes addressed in
coordination with primary care.

• The risk for cardiovascular problems varies greatly depending on the type of anthracycline used and the cumulative dose received.
• For these guidelines, the panel has placed an emphasis on early recognition and prevention of clinical heart failure, as well as early

treatment of patients at risk with appropriate cardioprotective medications to prevent cardiac remodeling over time. Therefore, for high-
risk survivors, the panel emphasizes the need for a thorough clinical screening for heart failure within one year after completion of
anthracycline therapy.
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aSigns and symptoms of heart failure include: Shortness of breath or chest pain after physical activity or exercise, shortness of breath when sleeping, waking up at night 
due to shortness of breath, and swelling in the legs.

b7UDVWX]XPDE��SHUWX]XPDE��RWKHU�+HU��WDUJHWHG�WKHUDS\���9(*)�VLJQDOLQJ�SDWKZD\��963��LQKLELWRUV��WD[DQHV�LQ�FRPELQDWLRQ�ZLWK�DQWKUDF\FOLQHV�
c(QFRXUDJH�SULPDU\�FDUH�SURYLGHU�LQYROYHPHQW�LQ�WUHDWPHQW�RI�FDUGLRYDVFXODU�ULVN�IDFWRUV�DQG�HQFRXUDJH�URXWLQH�IROORZ�XS�LQ�FRRUGLQDWLRQ�ZLWK�SULPDU\�FDUH�SURYLGHU�
d&DUGLDF�ULVN�IDFWRUV�LQFOXGH�DJH�!���\HDUV��KLJK�FXPXODWLYH�DQWKUDF\FOLQH�GRVH��LH��FXPXODWLYH�GR[RUXELFLQ�GRVH�RI�����PJ�P2�RU�HTXLYDOHQW���XQGHUO\LQJ�FDUGLRYDVFXODU�
GLVHDVH�ULVN�IDFWRUV��RU�D�ORZ�QRUPDO�/9()�����±�����DW�EDVHOLQH��3DWLHQWV�ZLWK�V\PSWRPV�RI�KHDUW�IDLOXUH�VKRXOG�UHFHLYH�DQ�HFKRFDUGLRJUDP��

e5HIHUUDO�WR�FDUGLRORJLVW�FDUGLR�RQFRORJLVW�LI�WKHUH�DUH�HFKRFDUGLRJUDSKLF�DEQRUPDOLWLHV�

INITIAL CLINICAL ASSESSMENT FOR PATIENTS WHO 
HAVE RECEIVED PREVIOUS ANTHRACYCLINE THERAPY

• History and physical
�Assess for signs and symptoms of heart failurea

�Assess patient’s ability to perform routine and 
desired activities of daily living
�Look for signs of volume overload

• Evaluate for presence of heart failure risk factors
�Hypertension
�Dyslipidemia
�Diabetes mellitus
�Family history of cardiomyopathy
�Age >65 years
�History of other cardiovascular comorbidities  
�LH��DWULDO�¿EULOODWLRQ��NQRZQ�FRURQDU\�DUWHU\�
disease [CAD], or baseline evidence of  
structural heart disease)

• Review other cardiovascular risk factors
�Smoking
�Alcoholism
�Obesity
�Family history of cardiomyopathy or other heart 

disease
• Review medications
• Review oncologic history
�Review total cumulative dose of anthracycline
�Other systemic therapyb and/or chest radiation 

therapy

• Cardiovascular risk
factor managementc

• Consider two-
dimensional
echocardiogram
ZLWK�GRSSOHU�ÀRZ
study for  survivors
with one or more
cardiac risk factors
within 1 year
after completion
of anthracycline
therapyd,e

No evidence of structural heart 
disease, but symptomatica

No evidence of 
structural heart disease 
and asymptomatic
or 
No echocardiogram 
performed and 
asymptomatic

Evidence of structural heart 
disease (asymptomatic or 
symptomatica):
• Evidence of left ventricular

(LV) dysfunction
• Evidence of LV hypertrophy
• Valvular disease

See Stage A 
(SCARDIO-3)

Determine stage of 
cardiomyopathy 
(heart failure)
See SCARDIO-3

• Workup for
other causes of
symptoms

• Referral to other
specialties
(eg, pulmonology
or cardiology)
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c(QFRXUDJH�SULPDU\�FDUH�SURYLGHU�LQYROYHPHQW�LQ�WUHDWPHQW�RI�FDUGLRYDVFXODU�ULVN�IDFWRUV�DQG�HQFRXUDJH�URXWLQH�IROORZ�XS�LQ�FRRUGLQDWLRQ�ZLWK�SULPDU\�FDUH�SURYLGHU�
f<DQF\�&:��-HVVXS�0��%R]NXUW�%��HW�DO�������$&&)�$+$�*XLGHOLQH�IRU�WKH�0DQDJHPHQW�RI�+HDUW�)DLOXUH��$�5HSRUW�RI�WKH�$PHUFLDQ�&ROOHJH�RI�&DUGLRORJ\�)RXQGDWLRQ�
$PHULFDQ�+HDUW�$VVRFLDWLRQ�7DVN�)RUFH�RQ�3UDFWLFH�*XLGHOLQHV��&LUFXODWLRQ����������H����H�������

g7KH�XVH�RI�ELRPDUNHUV�VKRXOG�EH�FRQVLGHUHG�LQ�VHOHFW�SDWLHQWV�DW�KLJK�ULVN�IRU�KHDUW�IDLOXUH��6WDJH�$��
h$Q\�SDWLHQW�ZKR�KDV�UHFHLYHG�SRWHQWLDOO\�FDUGLRWR[LF�FKHPRWKHUDS\�DQG�RU�FKHVW�UDGLDWLRQ��DQG�VSHFLILFDOO\�DQWKUDF\FOLQH�EDVHG�FKHPRWKHUDS\��VKRXOG�EH�FRQVLGHUHG�

Stage A cardiomyopathy.
iConsider referral to a cardiologist, especially if additional anthracycline therapy or other cardiotoxic treatment is needed.

STAGES OF CARDIOMYOPATHY (HEART FAILURE)f TREATMENT SURVEILLANCE

Reassess based 
on symptoms

Stage A 
(No structural disorder of the heart, but at risk of developing heart 
failure)f,g,h

• Patients may have any of the following:
�History of potentially cardiotoxic chemotherapy  

(including anthracyclines)
�History of chest irradiation (especially mantle and left-sided) 
�Hypertension, coronary artery disease, diabetes mellitus 
�History of alcohol abuse, personal history of rheumatic fever, 

family history of cardiomyopathy

• Address underlying risk factors
(hypertension, lipids, tobacco use,
obesity, metabolic syndrome, diabetes)c

• Recommend regular physical activity and
healthy diet habits (See HL-1)

• Consider referral to cardiologist for
managementi

Stage B 
(Structural heart disease but no signs or symptoms of heart failure)f
• Patients may have any of the following:
�Left ventricular hypertrophy 
�Left ventricular dilatation or hypocontractility
�Asymptomatic valvular heart disease 
�Previous myocardial infarction 

• Measures under stage A as appropriate
• Referral to cardiologist for management

Stage C
(Signs and symptoms of heart failure with 
underlying structural heart disease)f

Stage D
(Advanced structural heart disease and marked symptoms 
of heart failure at rest despite maximal medical therapy and 
requiring specialized interventions)f

Referral to cardiologist for management
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SANXDE-1

NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

• The NCCN Guidelines for Distress Management�GH¿QH�GLVWUHVV�DV�³D�PXOWLIDFWRULDO�XQSOHDVDQW�HPRWLRQDO�H[SHULHQFH�RI�D�SV\FKRORJLFDO��LH�
cognitive, behavioral, emotional), social, and/or spiritual nature that may interfere with the ability to cope effectively with cancer, its physical
symptoms, and its treatment.”

• Survivors of cancer treatment are at high risk for fear of recurrence, distress, anxiety, and depression due to the multiple challenges they
face.
�Fear of recurrence can lead to increased symptoms when surveillance testing or follow-up appointments are scheduled and increased 

anxiety when physical symptoms occur that may or may not be similar to those experienced during the cancer diagnosis. 
�Medical, psychosocial, environmental, and psychiatric health factors may affect the mood of cancer survivors and need to be considered 

when screening for distress, anxiety, and depression in survivors and deciding on treatment. (See SANXDE-6) 
�Recurrent worry, fear, thoughts, or images related to cancer events should be distinguished from obsessive compulsive disorders.  

Repetitive, persisting thoughts, images, or behaviors or mental acts that a person is compelled to perform, aimed at reducing intense 
anxiety or preventing a dreaded event require psychiatric referral for evaluation and treatment.
�0RQLWRU�GLVWUHVV��HVSHFLDOO\�DW�WLPHV�RI�WUDQVLWLRQV�LQ�FDUH��FDQFHU�VXUYHLOODQFH��VLJQL¿FDQW�ORVV��RWKHU�PDMRU�OLIH�HYHQWV��DQG�ZLWK�VRFLDO�

isolation.
¡ Patients may not appear to be distressed and should be encouraged to inform their health care provider when they are feeling increased

distress, anxiety, or depression. See DIS-B from the NCCN Guidelines for Distress Management.

• This algorithm is intended for oncologists and other health care providers to screen for distress, anxiety, and depression in cancer
survivors, to provide steps for addressing these concerns with survivors, and to facilitate decisions about referral to specialists.
�The algorithm is not intended as a psychiatric diagnosis and treatment tool.
�The algorithm focuses on more common mood disorders after cancer; it does not screen or address treatment for psychiatric conditions 

such as bipolar disorders, schizophrenia, personality disorders, or obsessive compulsive disorders.

• Decisions about treatment and referral will depend on the acuteness of onset of symptoms, their intensity, and safety of the survivor and
others. (See SANXDE-6 and SANXDE-A)

GENERAL PRINCIPLES OF ANXIETY, DEPRESSION, AND DISTRESS
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SANXDE-2

NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

aA positive response to any of the questions should result in further assessment. However, if a patient has an isolated problem with sleep or concentration in the 
absence of other symptoms, refer to the 6OHHS�'LVRUGHUV�*XLGHOLQHV��66'��� or &RJQLWLYH�)XQFWLRQ�*XLGHOLQHV��6&)���.

bIf the NCCN Distress Thermometer is used as a primary screening tool, these questions would follow for those survivors with an elevated level of distress.

SCREENING: ANXIETY AND DEPRESSION

Screening questionsa to be asked at regular intervals, 
especially when there is a change in clinical status or 
treatment, or patient presents with multiple somatic 
complaints:b
• In the past two weeks have you:
�Nervous/anxious

¡ had worries or fears related to your cancer?
¡ felt nervous, or worried about other things?
¡ had trouble controlling your worry?

�Sad/depressed
¡ had less interest or enjoyment in activities than

usual?
¡ felt sad or depressed?

�Additional screening for impact of mood on quality 
of life if “Yes” to any of the above:
¡ KDG�GLI¿FXOW\�SHUIRUPLQJ�GDLO\�DFWLYLWLHV

because of these (above mentioned) feelings or 
problems?

¡ had trouble sleeping (eg, staying asleep, falling
asleep, too much sleep)?a

¡ KDG�GLI¿FXOW\�FRQFHQWUDWLQJ"a

Nervous/anxious with 
impact on quality of life

Sad/depressed  
and impact on quality of life
or 
Mixed depressed/anxious
and impact on quality of life

1R�VLJQL¿FDQW�LPSDFW�RI�
mood on quality of life

Screening for anxiety and post-
traumatic stress symptoms
See (SANXDE-3 and SANXDE-4)

Screening for depression
See (SANXDE-5)

Rescreen at next visit
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SANXDE-3

NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

c7KH�IROORZLQJ�DGGLWLRQDO�WRROV�PD\�EH�XVHG�IRU�LQGLYLGXDO�LQWHQVLYH�VFUHHQLQJ�IRU�D�VSHFLILF�SUREOHP���$Q[LHW\��*$'���3DQLF��%ULHI�3DWLHQW�+HDOWK�4XHVWLRQQDLUH��
LWHP���D�H��%RWK�WRROV�FDQ�EH�IRXQG�DW�http://www.phqscreeners.com.

dConsideration should be taken for evaluation of other medical causes to rule out alternative etiologies.
e'HYHORSPHQW�RI�HPRWLRQDO�RU�EHKDYLRUDO�V\PSWRPV�LQ�UHVSRQVH�WR�DQ�LGHQWLILDEOH�VWUHVVRU�V��RFFXUULQJ�ZLWKLQ���PRQWKV�RI�WKH�RQVHW�RI�WKH�VWUHVVRU�V����$PHULFDQ�
3V\FKLDWULF�$VVRFLDWLRQ����������'LDJQRVWLF�DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV���WK�HG����$UOLQJWRQ��9$��$PHULFDQ�3V\FKLDWULF�3XEOLVKLQJ��

f6HH�6DIHW\�(YDOXDWLRQ�IRU�$Q[LHW\�DQG�'HSUHVVLRQ��6$1;'(�$�.
gPsychiatrist, psychologist, advanced practice clinicians, and/or social worker.

SCREENING: ANXIETY AND PANICc DIAGNOSIS

Anxiety
([FHVVLYH�DQ[LHW\�DQG�ZRUU\�WKDW�LV�GLI¿FXOW�WR�
FRQWURO�DQG����RI�WKH�IROORZLQJ�
• Restless or on edge
• Easily fatigued
• 'LI¿FXOW\�FRQFHQWUDWLQJ�RU�PLQG�JRLQJ�EODQN
• Irritability
• Muscle tension
• Sleep disturbance

Panic
Sudden intense fear or discomfort that peaks within 
PLQXWHV�DQG����RI�WKH�IROORZLQJ�d
• Palpitations, pounding heart
• Sweating
• Trembling or shaking
• Sensations of shortness of breath or smothering
• Chest pain or discomfort
• Nausea or abdominal distress
• Feeling dizzy, lightheaded, unsteady
• Chills or heat sensations
• Paresthesias (numbness or tingling)
• Feelings of unreality or being detached from oneself
• Fear of losing control
• Fear of dying

���V\PSWRPV�DQG�SHUVLVWLQJ�
more than 6 months:
General anxiety disorder

Safety evaluationf

See Evaluation 
(SANXDE-7)
or 
Refer to mental 
health services 
for evaluation 
and treatmentg<3 symptoms and/or 

persisting less than 6 months:
Adjustment disordere

with anxious or mixed mood 
or 
Other anxiety disorder

See Screening 
(SANXDE-6)

Panic disorder Safety evaluationf

See Evaluation 
(SANXDE-7)
or 
Refer to mental 
health services 
for evaluation 
and treatmentg
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SANXDE-4

NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

f6HH�6DIHW\�(YDOXDWLRQ�IRU�$Q[LHW\�DQG�'HSUHVVLRQ��6$1;'(�$�.
gPsychiatrist, psychologist, advanced practice clinicians, and/or social worker
h)RU�D�FRPSOHWH�OLVW�RI�VFUHHQLQJ�V\PSWRPV�UHYLHZ�WKH�$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ����������'LDJQRVWLF�DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV���WK�HG����

Arlington, VA: American Psychiatric Publishing.
i7KH�IROORZLQJ�DGGLWLRQDO�WRROV�PD\�EH�XVHG�IRU�VFUHHQLQJ��3ULPDU\�&DUH�376'�6FUHHQ��3&�376'�����LWHPV� 

http://www.ptsd.va.gov/professional/assessment/screens/pc-ptsd.asp��RU�IXOO�VFUHHQLQJ�ZLWK�WKH����LWHP�376'�&KHFNOLVW�IRU�'60����3&/�����LQWHQGHG�IRU�XVH�E\�
qualified health professionals with advanced graduate training in psychological diagnostic  assessment:  
http://www.ptsd.va.gov/professional/assessment/documents/ptsd_trauma_assessments.asp.

j6HH�5LVN�)DFWRUV�IRU�376'��6$1;'(�%�.
kPerson may directly experience the traumatic event, witness the event, learn of the event occurring to a close family member or friend, or experience repeated or 

extreme exposure to aversive details of the trauma. Life-threatening illness or cancer or debilitating medical condition is not necessarily considered a traumatic event, 
but may be. A history of PTSD prior to a cancer diagnosis increases risk for symptoms of PTSD to be associated with cancer treatment if experiences remind the 
survivor of a prior traumatic event. 

SCREENING: POST-TRAUMATIC STRESS DISORDER (PTSD)-RELATED SYMPTOMS   h,i,j DIAGNOSIS

DIAGNOSIS OF PTSD REQUIRES SYMPTOMS FROM EACH OF THE 
FOLLOWING 4 CATEGORIES 
Exposure to traumatic events (eg, cancer diagnosis, treatment)k and 
WKH�IROORZLQJ�V\PSWRPV�WKDW�FDXVH�FOLQLFDOO\�VLJQL¿FDQW�GLVWUHVV�
or impairment in social interactions, capacity to work, or other 
functioning for more than 1 month:
• Re-experiencing: repeated, disturbing memories, dreams, or
ÀDVKEDFNV��PLQLPXP���V\PSWRP�

• Persistent avoidance: avoidance of distressing memories,
thoughts, feelings, or external reminders of the cancer experience 
(minimum 1 symptom)

• Negative alterations in mood or cognition: exaggerated negative
beliefs about oneself or the world, feeling detached or estranged 
from others, lack of positive emotions, feelings of fear, horror, 
anger, guilt, or shame (minimum 2 symptoms)

• Arousal: aggressive, risky or self-destructive behavior, sleep
disturbance, hypervigilance (being super-alert or watchful or on 
JXDUG���GLI¿FXOW\�FRQFHQWUDWLQJ��PLQLPXP���V\PSWRPV�

• Post-traumatic stress
symptoms impacting
quality of life

• Consider PTSDj

• Consider adjustment
disorder/distress
(see SANXDE-6)

Safety 
evaluationf

See Evaluation 
(SANXDE-7)
or 
Refer to mental 
health services 
for evaluation and 
treatmentg
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SANXDE-5

NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

f6HH�6DIHW\�(YDOXDWLRQ�IRU�$Q[LHW\�DQG�'HSUHVVLRQ��6$1;'(�$�.
gPsychiatrist, psychologist, advanced practice clinicians, and/or social worker.
h)RU�D�FRPSOHWH�OLVW�RI�VFUHHQLQJ�V\PSWRPV�UHYLHZ�WKH�$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ����������'LDJQRVWLF�DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV���WK�HG����

Arlington, VA: American Psychiatric Publishing.
l7KH�IROORZLQJ�DGGLWLRQDO�WRROV�PD\�EH�XVHG�IRU�LQGLYLGXDO�LQWHQVLYH�VFUHHQLQJ�IRU�D�VSHFLILF�SUREOHP��6FUHHQLQJ�7RROV��3+4���RU�3+4����7KH�3+4���LV�FRPSULVHG�RI�WKH�
ILUVW�WZR�LWHPV�RI�WKH�3+4���DQG�FDQ�EH�XVHG�DV�DQ�LQLWLDO�GHSUHVVLRQ�VFUHHQLQJ��,I�WKH�SDWLHQW�UHVSRQGV�DIILUPDWLYHO\�WR�HLWKHU�RI�WKHVH�WZR�LWHPV��WKH�UHPDLQLQJ���LWHPV�
DUH�DVNHG���$YDLODEOH�DW��www.phqscreeners.com and KWWS���ZZZ�FRPPRQZHDOWKIXQG�RUJ�XVUBGRF�3+4��SGI���

m:KHQ�VFUHHQLQJ��DOVR�WDNH�LQWR�FRQVLGHUDWLRQ�D�VXUYLYRU¶V�FXOWXUDO�GLIIHUHQFHV�DW�SUHVHQWDWLRQ��HJ��VRPDWL]DWLRQ�DV�H[SUHVVLRQ�RI�HPRWLRQDO�GLVWUHVV��

SCREENING: DEPRESSIONh,l,m

For at least 2 weeks, at least 
KDOI�WKH�WLPH��KDYLQJ����RI�
the following: 
• Depressed, sad, empty,

or hopeless mood or
appearance

• Loss of interest or
pleasure in most activities

• Weight loss or gain
• Sleep disturbance
• Psychomotor agitation or

retardation
• Lack of energy
• Feeling worthlessness or

excessive guilt
• Diminished concentration,

indecisiveness
• Thoughts of death, suicidal

ideation

Major 
depressive 
disorder 
(MDD)

Does not meet 
MDD criteria

Safety evaluationf

and
Consider symptoms of mania or history of 
PDQLD�ZLWK����RI�WKHVH�V\PSWRPV�
• Expansive or irritable mood
• Increased energy or goal-directed activity
• ,QÀDWHG�VHOI�HVWHHP�RU�JUDQGLRVLW\
• Decreased need for sleep
• More talkative, pressured speech
• 5DFLQJ�WKRXJKWV��ÀLJKW�RI�LGHDV
• High-risk behaviors

and
Consider any of these symptoms of psychosis:
• Delusions
• Auditory hallucinations
• Disorganized thinking/speech
• Abnormal behavior, catatonia
• Diminished emotional expression
• Lack of self-initiated activities

Adjustment disorder or other 
depressive symptoms disorder

See Screening
(SANXDE-6)

Safety risk, 
mania, or 
psychosis 

No safety risk,  
mania, or 
psychosis

Evaluate medical 
factors (See 
Evaluation 
SANXDE-7)
or
Refer to appropriate 
emergency mental 
health services for  
evaluation and 
treatmentg

See Evaluation 
(SANXDE-7)
or
Refer to mental 
health services 
for evaluation and 
treatmentg

DIAGNOSIS
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SANXDE-6

NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

f6HH�6DIHW\�(YDOXDWLRQ�IRU�$Q[LHW\�DQG�'HSUHVVLRQ��6$1;'(�$�.
gPsychiatrist, psychologist, advanced practice clinicians, and/or social worker.
h)RU�D�FRPSOHWH�OLVW�RI�VFUHHQLQJ�V\PSWRPV�UHYLHZ�WKH�$PHULFDQ�3V\FKLDWULF�$VVRFLDWLRQ����������'LDJQRVWLF�DQG�VWDWLVWLFDO�PDQXDO�RI�PHQWDO�GLVRUGHUV���WK�HG����

Arlington, VA: American Psychiatric Publishing.
nThe following additional tool may be used for screening distress level: NCCN Distress Thermometer Screening Tool [DIS-A]. $�VFRUH�RI����LQGLFDWHV�PRGHUDWH�VHYHUH�
GLVWUHVV���2Q�D�VFDOH�RI��±���KRZ�PXFK�GLVWUHVV�KDYH�\RX�EHHQ�H[SHULHQFLQJ�LQ�WKH�SDVW�ZHHN��LQFOXGLQJ�WRGD\�ZLWK�� �1R�'LVWUHVV�DQG���� �([WUHPH�'LVWUHVV"´�

SCREENING: 
ADJUSTMENT  
DISORDER/DISTRESSh,n

DIAGNOSIS

Emotional or behavioral 
symptoms in response to 
DQ�LGHQWL¿DEOH�VWUHVVRU�V��
or 
Distress that interferes 
with the ability to cope

Adjustment disorder 
with anxious, 
depressed, or mixed 
mood
or
Distress from trauma 
or stressors that do 
not meet criteria for 
mood disorder or 
PTSD

Safety evaluationf

Moderate/severe
adjustment disorder
or
Distress impacting 
quality of life

Mild adjustment 
disorder 
or 
Distress not 
impacting 
quality of life

See Evaluation (SANXDE-7)
or
Refer to mental health 
services for evaluation and 
treatmentg

See Nonpharmacologic 
Interventions (SANXDE-8)
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SANXDE-7

NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

oThese are general factors/principles that effect anxiety, depression, distress, and adjustment and that need to be considered when evaluating survivors.

EVALUATION: ANXIETY, DEPRESSION, AND DISTRESSo

Medical Factors (H&P Exam) Psychiatric/Emotional Factors Social/External Factors

• General review:
�Illness status/progression
�Medication changes/side effects
�Presence of new or poorly controlled 

symptoms (ie, pain, nausea, constipation)
�Status of coexisiting medical conditions 
�Substance abuse
�History of prior major depression, anxiety 

disorder or suicide attempt
�Fatigue level (See SFAT-1)
�Functional status
�Current coping strategies
�Sexual function (See SSF-1)
�Infertility

• Laboratory studies to consider:
�Metabolic studies 
�Infection workup 
�$QHPLD�ZLWK�XQGHUO\LQJ�GH¿FLHQFLHV�
�Endocrine/hormonal status 

• Other studies as clinically indicated:
�Neurologic: 

¡ CNS imaging
¡ Neuropsychological testing

�Cardiac: electrocardiogram (EKG), ECHO, 
stress test (See SCARDIO-1)
�Pulmonary function tests
�Sleep evaluation (See SSD-1)

• Symptom review based on the
Survivorship Anxiety and
Depression screening
recommendations (See
SANXDE-2 though SANXDE-6);
evaluate for anticipation/fear of
recurrence in the setting of:
�Active surveillance by 

oncology team 
�1HZ�V\PSWRPV�RU�¿QGLQJV�

suggestive of recurrence
�Transitions in surveillance 

and care
• Consider other major

psychiatric disorders
�Schizophrenia
�Bipolar disorder
�Personality disorder
�Obsessive compulsive 

disorder (OCD)

• Environmental stressors and
non-cancer-related factors:
�Social isolation, living alone
�)DPLO\�DQG�FDUHJLYHU�FRQÀLFWV��

roles, and responsibilities
�Spouse, intimate partner 

relationship
�Financial problems and limited 

insurance coverage
�Employment concerns
�Limited access to medical care 
�Younger age, survivors of 

childhood cancers, lack of 
peers 
�History of abuse (emotional, 

physical, sexual)
�Spiritual, religious, or 

existential concerns
�Other stresses

Management 
and Treatment
(See SANXDE-8)
or 
For mania, 
psychosis, 
extensive 
psychiatric 
history, or 
moderate to 
high safety risk
• Refer for

psychiatric  
evaluation and  
treatment
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SANXDE-8

NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

ANXIETY, DEPRESSION, DISTRESS: MANAGEMENT AND TREATMENT

gPsychiatrist, psychologist, advanced practice clinicians, and/or social worker.

• Reevaluate
symptoms and
function at next
visit

• Revise referrals
and interventions
if symptoms are
persistent or
increased

Consider 
pharmacologic 
interventions  
(See SANXDE-9)

NONPHARMACOLOGIC INTERVENTIONS
• FOR ALL SURVIVORS
�Address treatable contributing factors

¡ Pain, sleep disturbance, fatigue, toxic metabolic/endocrine/other medical comorbidities, substance abuse
�Provide reassurance that symptoms of worry, stress, anxiety, and depression are common problems among 

cancer survivors and that these symptoms can be treated
�Provide support and education to patient and family regarding normal recovery phases after treatment, common 

stresses, distress and fears, and strategies for managing uncertainty and distress
�3URYLGH�UHVRXUFHV�IRU�VRFLDO�VXSSRUW�QHWZRUNV�DQG�VSHFL¿F�VRFLDO��HPRWLRQDO��VSLULWXDO��LQWLPDF\��DQG�SUDFWLFDO�

problem needs (See SURV-B)
�Develop a plan for regular physical activity and healthy nutrition (See HL-1)

• FOR ADJUSTMENT DISORDER OR DISTRESS WITHOUT SAFETY RISK, MANIA, OR PSYCHOSIS:
�Refer for therapy (social work, psychologist, psychiatrist, licensed therapist):

¡ Psychological or social factors interfering with adherence
¡ Social work for complex social factors
¡ Supportive normalizing of survivor's experience
¡ Cognitive behavioral therapy (CBT)
¡ Existential therapy related to values, meaning, purpose in life

�5HIHU�WR�FKDSODLQ�IRU�VSLULWXDO�VXSSRUW�IRU�UHOLJLRXV�FRQÀLFW��FRQFHUQV�DERXW�GHDWK�DQG�DIWHUOLIH��JXLOW��JULHI��
meaning and purpose in life
�Consider integrative therapies (ie, mindfulness meditation, imagery/hypnosis, yoga)
�Refer for couples, family, caregiver, or relationship counseling/support 

• FOR MODERATE TO SEVERE INTENSITY MAJOR DEPRESSION,
GENERALIZED ANXIETY, PANIC, OR PTSD SYMPTOMS
�Refer for evaluation and treatment by a mental health professionalg
�Consider pharmacologic and/or nonpharmacologic treatments

• FOR SUBSTANCE ABUSE
�Safety Evaluation (SANXDE-A)
�See DIS-21 from the NCCN Guidelines for Distress Management
�Refer to substance abuse specialist
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SANXDE-9

NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

gPsychiatrist, psychologist, advanced practice clinicians, and/or social worker.
p6HH�3ULQFLSOHV�RI�3KDUPDFRORJLF�,QWHUYHQWLRQV��6$1;'(�&�.

ANXIETY, DEPRESSION, DISTRESS: MANAGEMENT AND TREATMENT

PHARMACOLOGIC INTERVENTIONSp

• First-line treatment:
�Selective serotonin reuptake inhibitors (SSRIs)
�Serotonin-norepinephrine reuptake inhibitors (SNRIs): 

¡ Consider for concomitant pain
¡ &RQVLGHU�IRU�FRQFRPLWDQW�KRW�ÀDVKHV

�Monitor for potential side effects. 
�Counsel survivor that it may take up to 2 to 6 weeks at a therapeutic dose for 

SSRIs and SNRIs to take effect. 
�Benzodiazepines (BZD)  

(ie, clonazepam, lorazepam): 
¡ For acute anxiety relief or while waiting for antidepressant to take effect
¡ Adjust dose once SSRIs or SNRIs are fully effective and symptoms are

partially or completely abated.
�Counsel survivor that symptoms of withdrawal may occur should any of the 

above-mentioned medications be abruptly discontinued.
• Consider referral to mental health professionalg for medication failure if
LQDGHTXDWH�UHVSRQVH�WR�¿UVW�OLQH�WUHDWPHQW

• Reevaluate distress and function at next visit
• Revise referrals and interventions if distress

is persistent or increased
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NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

SANXDE-A
1 OF 2

SAFETY EVALUATION ACUTE (URGENT/EMERGENT) INTERVENTIONS

DANGER TO SELF OR OTHERS, OR 
INABILITY TO CARE FOR SELF
Consider at elevated risk if survivor:
Has an organized plan for suicide or 
homicide
OR
Has suicidal or homicidal thoughts and, 
based on clinical judgment, the survivor is 
at imminent risk of harm to self or others 
• Consider the following risk factors:
�Previous attempts at suicide
�Family history or other exposure to 

suicide
�Male
�Age (late teens, >55)
�No spouse or live-in partner
�Isolation
�Recent loss of important person or 

relationship breakdown
�Chronic illness or recent change in 

health status
�Alcohol or other substance abuse
�Depression
�Loss of rational thinking
�Feeling hopeless
�$FFHVV�WR�¿UHDUPV�ZHDSRQV��SRWHQWLDOO\�

lethal medications (opioids, BZD, 
antidepressants)

• Develop safety plan with survivor
�Immediate referral for mental health evaluation 

based on urgency 
�Regular follow-up and monitoring until psychiatric 

care is in place
�Have survivor agree to contact a health care 

provider if suicidal thoughts increase or change

Emergency intervention:
• (YDOXDWH�DYDLODELOLW\�RI�¿UHDUPV�ZHDSRQV�DQG�DUUDQJH

to have them secured
• If offsite and threat is to others or patient is agitated

or threatening: 
�Call 911  

and/or identify caregiver who is with patient to take 
to emergency room or call 911 or follow state mental 
health emergency plan

• If onsite and patient becomes agitated or threatening:
�Involve other staff/security, keep door open, call 911
�Refer to emergency psychiatric evaluation 

procedures onsite
�Identify and follow any state reporting or other 

requirements

Lower risk based on:
• Suicidal ideation with

no plan, no thoughts of 
danger to others

• Few of the risk factors
• Clinical judgment

Elevated risk of danger to 
self or others based on:
• Suicidal or homicidal

thoughts with plan  
and/or with multiple 
other risk factors or  

• Clinical judgment
• Inability to care for self
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NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

SANXDE-A
2 OF 2

SAFETY EVALUATION ACUTE (URGENT/EMERGENT) INTERVENTIONS

DANGER FOR ABUSE OR NEGLECT 
OF VULNERABLE PERSON (CHILD, 
ELDERLY, PERSON UNABLE TO 
CARE FOR SELF):
• Self-report or observation of risk for

or actual physical, sexual, health 
FDUH��RU�¿QDQFLDO�DEXVH�

SUBSTANCE ABUSE/DEPENDENCE
• Self-report, caregiver/family report or observation of

misuse of medications or of altered mental status 
potentially related to drug or alcohol use

Determine acuity, involve social work or emergency 
services, follow mandatory reporting requirements
• Refer to urgent social work or emergency room for

full evaluation of risks and options
• Follow state laws for reporting abuse

See Substance-Related and Addictive Disorders (DIS-21) 
section in the NCCN Guidelines for Distress Management
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NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

SANXDE-B

RISK FACTORS FOR PTSD
• Physical
�Recurrence of cancer
�Intensive treatment (eg, bone marrow/stem cell transplant)
�Advanced disease
�Younger age

• Psychosocial
�Exposure to previous trauma (eg, combat, sexual assault, major loss)
�History of mental health issues prior to cancer
�Poor coping skills (eg, using avoidance)
�Lower income and/or less education
�Less social support
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NCCN Guidelines Version 1.2016
Anxiety, Depression, and Distress

SANXDE-C

PRINCIPLES OF PHARMACOLOGIC INTERVENTIONS
Special Pharmacologic Considerations for Concomitant Problems:
• Substance abuse
�Minimize use of benzodiazepines
�Alternatives for sedation and acute anxiety are low-dose 

atypical neuroleptics (ie, olanzapine, quetiapine) or gabapentin
• Pain syndromes (eg, neuropathy) (See SPAIN-1)
�Seratonin-norepinephrine reuptake inhibitors (SNRIs)
�Tricyclic antidepressants (TCAs)

¡ Amitriptyline has sedating properties that may or may not be
desirable

¡ Nortriptyline and desipramine have the fewest side effects
• Fatigue (See SFAT-1)
�Bupropion may have less sedating side effect
�Evidence for psychostimulant effects for depression and fatigue 

are limited and mixed (See SFAT-5)
• Insomnia
� See Sleep Disorders (See SSD-1) 

Caveats:
• Review side effects with patient, noting that some may be
EHQH¿FLDO��VHGDWLRQ��DURXVDO��RU�ZHLJKW�JDLQ�DQG�DSSHWLWH
stimulation)

• Monitor QT interval on electrocardiogram at initiation and dose
increases with neuroleptics and citalopram

• Blood pressure should be monitored with venlafaxine and treated
appropriately

• 5HIHU�WR�VSHFLDOLVW�LI�¿UVW�OLQH�WUHDWPHQW�IDLOV�RU�LI�WKHUH�DUH
complicating factors such as chronic pain or substance abuse

• Avoid psychotropics with cytochrome P450 interactions in
patients taking tamoxifen, or with complicated medical problems
or high likelihood for recurrence
�Fluoxetine
�Paroxetine
�Sertraline
�Bupropion
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SCF-1

NCCN Guidelines Version 1.2016
Cognitive Function

COGNITIVE FUNCTION FOLLOWING CANCER TREATMENT

General Principles
• Growing evidence supports the validity of the patient-reported experience of cognitive dysfunction associated with cancer

treatment.
• Studies using neurologic testing and brain imaging provide objective evidence of cognitive dysfunction following cancer

treatment.
• 7KHUH�LV�PRGHVW�FRUUHODWLRQ�EHWZHHQ�SDWLHQW�UHSRUWV�RI�FRJQLWLYH�G\VIXQFWLRQ�DQG�REMHFWLYH�GH¿FLWV�ZLWK�WHVWLQJ�
• There is limited evidence to guide management of this condition, especially for cancers other than breast.
• 3DWLHQWV�EHQH¿W�IURP�YDOLGDWLRQ�RI�WKHLU�V\PSWRP�H[SHULHQFH��D�WKRURXJK�HYDOXDWLRQ�RI�WKLV�FRQFHUQ�DQG�UHODWHG�LVVXHV��DQG

education.
• Imaging studies may not be helpful, except to rule out structural abnormalities as indicated by high-risk illness, or focal
QHXURORJLF�GH¿FLWV�RU�FRPRUELGLWLHV�

• Patients who report cognitive impairment should be screened for potentially reversible factors that may contribute to
cognitive impairment, such as depression, sleep disturbance, and fatigue.

• &XUUHQWO\�QR�HIIHFWLYH�EULHI�VFUHHQLQJ�WRRO�IRU�FDQFHU�DVVRFLDWHG�FRJQLWLYH�G\VIXQFWLRQ�KDV�EHHQ�LGHQWL¿HG��7KH�0LQL�
Mental State Examination (MMSE®)a and similar screening tools lack adequate sensitivity for subtle decline in cognitive
performance.

a)ROVWHLQ�0)��)ROVWHLQ�6(��0F+XJK�35��³0LQL�PHQWDO�VWDWH´��$�SUDFWLFDO�PHWKRG�IRU�JUDGLQJ�WKH�FRJQLWLYH�VWDWH�RI�SDWLHQWV�IRU�WKH�FOLQLFLDQ��
-�3V\FKLDWU�5HV�����������������
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SCF-2

NCCN Guidelines Version 1.2016
Cognitive Function

COGNITIVE FUNCTION ASSESSMENT SPECIALIZED EVALUATION

Focused history:
• )RFDO�QHXURORJLF�GH¿FLWV
• High risk or known metastatic disease/brain primary
• Onset, temporality
• $JH��D�ULVN�IDFWRU�IRU�GHYHORSLQJ�FRJQLWLYH�GH¿FLHQF\�
• Trajectory over time
• Cancer treatment history
• Prescription medications/OTC medications and supplements
• Education attainment
• Caregiver assessment of cognitive function
• Nature of impairments per patient; clarifying questions may include:
�'R�\RX�KDYH�GLI¿FXOW\�SD\LQJ�DWWHQWLRQ"�0XOWLWDVNLQJ"
�Do you frequently leave tasks incomplete?
�'R�\RX�KDYH�GLI¿FXOW\�¿QGLQJ�ZRUGV"
�'R�\RX�KDYH�GLI¿FXOW\�UHPHPEHULQJ�WKLQJV"
�Do you need to use more prompts like notes or reminders than you used to?
�Does it take you longer to think through problems; does your thinking seem slower?
�Do you notice an impact on functional performance? Job performance? 

• Assessment of medical history that may impact cognitive function

Neuroimaging 

See Cancer-
associated 
Cognitive 
Dysfunction 
Interventions 
(SCF-3)

Assessment of contributing factors:
• Medications/side effects
• Emotional distress
�Depression/anxiety (See SANXDE-1 and  

NCCN Guidelines for Distress Management)
• Symptom burden
�Pain (See SPAIN-1)
�Fatigue (See SFAT-1)
�Sleep disturbance (See SSD-1)

• Comorbidities
• Use of alcohol and other agents that alter cognition
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SCF-3

NCCN Guidelines Version 1.2016
Cognitive Function

CANCER-ASSOCIATED COGNITIVE DYSFUNCTION INTERVENTIONS

Patient/Family Education and Counseling
• Validation of experience of cognitive dysfunction

associated with cancer diagnosis and treatment
• Reassurance that cancer-associated cognitive

dysfunction is often not a progressive neurologic 
disorder like progressive dementias

• Support self-management and coping strategies

General Strategies for Management of Cancer- 
Associated Cognitive Dysfunction
• Teach enhanced organizational strategies (ie,

using memory aids like notebooks and planners,
keeping items in the same place, using reminder
notes, smart phone technology)

• Encourage patients to do the most cognitively
demanding tasks at the time of day when energy
levels are highest

• Provide information about relaxation or stress
management skills for daily use

• Recommend routine physical activity (See HL-1)
• Recommend limiting use of alcohol and other

agents that alter cognition and sleep
• Consider meditation, yoga, and mindfulness-

based stress reduction
• For older adults also see the cognitive function

section of the NCCN Guidelines for Older Adult
Oncology (OAO-E)

• Optimize management of:
�Depression or emotional distress  

(See appropriate survivorship guidelines or 
NCCN Guidelines for Distress Management)
�Sleep disturbance (See SSD-1)
�Fatigue (See SFAT-1)
�Contributing symptoms such as pain  

(See SPAIN-1)
�Medical comorbidities

6HH�6SHFL¿F�,QWHUYHQWLRQV 
(SCF-4)
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SCF-4

NCCN Guidelines Version 1.2016
Cognitive Function

b1HXURSV\FKRORJLFDO�HYDOXDWLRQ�DQG�LQWHUYHQWLRQ�PD\�EH�WKHUDSHXWLF�DQG�YDOLGDWLQJ��(YDOXDWLRQ�PD\�DOVR�EH�QHFHVVDU\�LI�DQ�LQGLYLGXDO�LV�SXUVXLQJ�GLVDELOLW\�EHQHILWV�DQG�
cognitive impairment is a contributing factor to work limitation.

c2FFXSDWLRQDO�WKHUDS\�VWUDWHJLHV�IRFXV�RQ�LPSURYHPHQW�RI�FRJQLWLYH�IXQFWLRQLQJ�DQG�PD\�EH�PRVW�HIIHFWLYH�IRU�DQ�LQGLYLGXDO�ZKR�QRWHV�WKH�LPSDFW�RI�VSHFLILF�IXQFWLRQDO�
OLPLWDWLRQV��LH��ZRUG�ILQGLQJ��FRPSUHKHQVLRQ�RU�WDVN�FRPSOHWLRQ��TXDOLW\�RI�OLIH�RU�UROH�H[SHFWDWLRQV��

CANCER-ASSOCIATED COGNITIVE DYSFUNCTION SPECIFIC INTERVENTIONS

FIRST-LINE INTERVENTIONS SECOND-LINE INTERVENTIONS

Consider use of psychostimulants 
�PHWK\OSKHQLGDWH�RU�PRGD¿QLO��

• Neuropsychological evaluation and recommendationsb

• Cognitive rehabilitation
�Occupational therapyc

�Speech therapy
�Neuropsychology

• Recommend routine physical activity (See HL-1)



NCCN Guidelines Index
Survivorship Table of Contents

Discussion

Version 1.2016, 03/30/16 © National Comprehensive Cancer Network, Inc. 2016, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®.

Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

SFAT-1

NCCN Guidelines Version 1.2016
Fatigue 

DEFINITION OF CANCER-RELATED FATIGUE

• Cancer-related fatigue is a distressing persistent, subjective sense of physical, emotional, and/or cognitive
tiredness or exhaustion related to cancer or cancer treatment that is not proportional to recent activity and
interferes with usual functioning.

CONSIDERATIONS FOR FATIGUE IN CANCER SURVIVORS

• Fatigue is a common complaint in individuals undergoing cancer therapy and can be
a persistent problem for some cancer survivors in the months and years after cancer
diagnosis.
�Receipt of chemotherapy and radiation are both predisposing factors for cancer-

related fatigue, but it can be seen in some patients who are treated with surgery 
alone. 
�The time-course of fatigue is unique to the survivor and his or her treatment plan, 

but some general principles apply: Mild to moderate fatigue is common in cancer 
survivors who undergo chemotherapy and/or radiation; mild to moderate fatigue 
lasting up to one year can occur in a proportion of cancer survivors. 
�Fatigue that initially presents months after the completion of adjuvant therapy or 

fatigue that worsens over this period warrants additional evaluation.
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NCCN Guidelines Version 1.2016
Fatigue 

SCREENING

Screen every patient for fatigue as 
vital sign at regular intervalsa

• Severity: 0–10 scaleb

(0=No fatigue; 
10=Worst fatigue you can imagine) 
or 
None, mild, moderate, severe

None to mild (0–3)a

Moderate (4–6)a
or Severe (7–10)a

Ongoing reevaluation 

See Primary Evaluation (SFAT-3)

a5HFRPPHQGHG�VFUHHQ�DQG�UH�HYDOXDWLRQ��³+RZ�ZRXOG�\RX�UDWH�\RXU�IDWLJXH�RQ�D�VFDOH�RI��±���RYHU�WKH�SDVW���GD\V"´
b%XWW�=��:DJQHU�/,��%HDXPRQW�-/��HW�DO��8VH�RI�D�VLQJOH�LWHP�VFUHHQLQJ�WRRO�WR�GHWHFW�FOLQLFDOO\�VLJQLILFDQW�IDWLJXH��SDLQ��GLVWUHVV��DQG�DQRUH[LD�LQ�DPEXODWRU\�FDQFHU�
SUDFWLFH��-�3DLQ�6\PSWRP�0DQDJH���������������
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PRIMARY EVALUATION FATIGUE SCORE: 
MODERATE OR SEVERE (4–10)

EVALUATION

Laboratory Evaluation:
• Consider performing laboratory

evaluation based on presence 
of other symptoms, onset, and 
severity of fatigue
�CBC with differential

¡ Compare end-of-treatment
hemoglobin/hematocrit with 
current values

¡ Assess other cell lines (WBC
and platelets)

�Comprehensive metabolic panel
¡ Assess electrolytes
¡ Assess hepatic and renal

function
�Endocrinologic evaluation

¡ TSH, especially in patients
who have received prior 
head/neck, torso, or breast 
radiation

¡ Consider more
comprehensive evaluation or 
referral to specialist if other 
symptoms present

¡ Cortical stimulation test, if
history of prolonged steroid 
use

Other Diagnostic Testing:
• Consider radiologic

assessment only if high
risk of disease recurrence
OR if accompanying signs
and symptoms suggest
presence of metastatic
disease

• Consider cardiac
testing (ECHO) for
patients treated with
an anthracycline
(See SCARDIO-1),
trastuzumab,
bevacizumab, or other
VEGF- or HER2-targeted
therapy

• Chest x-ray and oxygen
saturation testing for
pulmonary complaints

See Treatment 
of Contributing 
Factors (SFAT-4)

H&P:
• Focused fatigue history
�Onset, pattern, duration
�Change over time
�Associated or alleviating factors
�Interference with function

• Evaluate disease status
�Evaluate risk of recurrence based on stage, 

pathologic factors, and treatment history
�Perform review of systems to determine if 

other symptoms substantiate suspicion for 
recurrence 

• Assessment of treatable contributing factors:
�Comorbidities

¡ Alcohol/substance abuse
¡ Cardiac dysfunction
¡ Endocrine dysfunction (eg, hypothyroidism,
K\SRJRQDGLVP��DGUHQDO�LQVXI¿FLHQF\�

¡ Pulmonary dysfunction
¡ Renal dysfunction
¡ Anemia
¡ Arthritis

�Medications (eg, sleep aids, pain medications, 
antiemetics)
�Emotional distress- screen for anxiety and 

depression (See SANXDE-1)
�Sleep disturbance (eg, insomnia, sleep apnea, 

vasomotor symptoms, restless legs syndrome 
[RLS]) (See SSD-1)
�Pain (See SPAIN-1)
�Nutritional issues

¡ Weight/caloric intake changes
�Deconditioning/loss of muscle mass
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NCCN Guidelines Version 1.2016
Fatigue 

TREATMENT OF CONTRIBUTING FACTORS

• Treat contributing factors:
�Medications/side effects
�Pain (See SPAIN-1)
�Emotional distress (See SANXDE-1) and NCCN Guidelines for 

Distress Management
�Anemia

¡ Treat iron, B12��IRODWH�GH¿FLHQF\��LI�SUHVHQW
¡ Consider referral/further evaluation for anemia or cytopenias

�Sleep disturbance (See SSD-1)
�1XWULWLRQDO�GH¿FLW�LPEDODQFH
�Comorbidities

See Interventions for Cancer Survivors (SFAT-5)
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Fatigue 

cInterventions should be culturally specific and tailored to the needs of patients and families along the illness trajectory, because not all patients may be able to integrate 
these options due to variances in individual circumstances and resources. 

dA type of psychotherapy that focuses on recognizing and changing maladaptive thoughts and behaviors to reduce negative emotions and facilitate psychological 
adjustment.

e6XSSRUWLYH�H[SUHVVLYH�WKHUDSLHV��VXFK�DV�VXSSRUW�JURXSV��FRXQVHOLQJ��DQG�MRXUQDO�ZULWLQJ��IDFLOLWDWH�H[SUHVVLRQ�RI�HPRWLRQ�DQG�IRVWHU�VXSSRUW�IURP�RQH�RU�PRUH�SHRSOH�
fPharmacologic interventions remain investigational, but have been reported to improve symptoms of fatigue in some patients.  
gPsychostimulants are at times used to treat cancer-related fatigue. A number of studies have evaluated their efficacy in the setting of active treatment and results have 

been mixed. There are extremely limited data regarding the use of these agents in the post-treatment setting. 
h0HWK\OSKHQLGDWH�VKRXOG�EH�XVHG�FDXWLRXVO\�DQG�VKRXOG�QRW�EH�XVHG�XQWLO�WUHDWPHQW��DQG�GLVHDVH�VSHFLILF�PRUELGLWLHV�KDYH�EHHQ�FKDUDFWHUL]HG�RU�H[FOXGHG��2SWLPDO�

dosing and schedule have not been established for use of psychostimulants in patients with cancer. 

INTERVENTIONS FOR CANCER SURVIVORS

Patient/Family Education 
and Counseling

Physical Activity Other Behavioral Interventionsc Pharmacologicf

Consider 
psychostimulantsg 
(methylphenidateh) 
after ruling out other 
causes of fatigue 
and failure of other 
interventions

Provide information 
about patterns of 
fatigue during and 
after treatment
• Self-monitoring of

fatigue levels
• Energy conservation
�Set priorities
�Pace
�Schedule activities 

at times of peak 
energy

• Maintain adequate levels of physical activity
(category 1) (See SPA-1 and SPA-4)

• Survivors at higher risk of injury (eg, those living
with neuropathy, cardiomyopathy, lymphedema,
or other long-term effects of therapy or other
comorbidities) should be referred to a physical
therapist or exercise specialist

• Make use of local resources to help patients
increase exercise
�Exercise classes at cancer centers
�Community programs focused on cancer 

survivors
�([HUFLVH�SURIHVVLRQDO�FHUWL¿HG�E\�WKH�$PHULFDQ�

College of Sports Medicine 
�For patients with fatigue interfering with 

function, consider referral to a physical 
therapist or physiatrist

• Psychosocial interventions
(category 1)
�Cognitive behavioral 

therapyd/Behavioral 
therapy (category 1)
�Psycho-educational 

therapies/Educational 
therapies (category 1)
�Supportive expressive 

therapies (category 1)e
• Nutrition consultation
• Cognitive behavioral

therapyd for sleep
(category 1) (See SSD-1)
�Stimulus control
�Sleep restriction
�Sleep hygiene
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SPAIN-1

NCCN Guidelines Version 1.2016
Pain

GENERAL PRINCIPLES OF PAIN MANAGEMENT

• Comprehensive pain assessment should be done to determine the etiology of the pain.
�If the pain is new and acute, differential diagnosis should include cancer recurrence.
�,I�WKH�SDLQ�LV�FKURQLF��D�VSHFL¿F�FDQFHU�SDLQ�V\QGURPH�VKRXOG�EH�LGHQWL¿HG�LI�SRVVLEOH�

•  Conduct a discussion with the patient and family regarding realistic treatment goals, including improvement in
functionality as well as pain relief.

•  Opioid treatment is sometimes necessary, and the lowest appropriate dose should be used for the shortest
amount of time, if possible. Adjuvant medications should be used in addition to the opioids if indicated.

•  Non-opioids are appropriate as primary therapy for many pain syndromes.
•  Non-pharmacologic interventions can be used as the sole treatment for pain, or as adjuncts to pharmacologic

therapy.
•  Physical modalities (heat, cold, massage, or physical therapy) are useful and should be considered for some

pain syndromes.
• Use a multimodality approach to pain management if warranted, and if those resources are available.
•  Psychological support of the survivor with chronic pain is necessary, and referral to psychosocial services

should be considered for survivors in distress. (See SANXDE-1)
• �&RQVLGHU�UHIHUUDO�WR�D�VSHFLDOLVW�IRU�SDWLHQWV�ZKR�PLJKW�EHQH¿W�IURP�IXUWKHU�SDLQ�LQWHUYHQWLRQV��7KLV�FRXOG�LQFOXGH

referral to anesthesia pain, physical medicine and rehabilitation, palliative care, urology, gynecology, orthopedic
surgery, gastroenterology, or other appropriate consultants.
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UNIVERSAL SCREENING ASSESSMENT CANCER PAIN 
SYNDROMES

TREATMENTb

Screen for 
cancer pain 
or cancer 
treatment- 
related pain 
at regular 
intervals

If pain 
present

If no pain 

Anticipated 
painful events 
and procedures

Rescreen at each 
subsequent visit

Comprehensive pain 
assessment (See [PAIN-C] 
from the NCCN Guidelines 
for Adult Cancer Pain) in 
order to identify pain
• Etiologya

• Pathophysiology
• Determine patient goals

for comfort, function
• 6SHFL¿F�FDQFHU�SDLQ

syndrome

See Procedure-Related 
Pain and Anxiety (PAIN-B) 
from the NCCN Guidelines 
for Adult Cancer Pain

• Quantify pain intensity
and characterize
quality
�See Pain Intensity 

Rating (PAIN-A) 
from the NCCN 
Guidelines for Adult 
Cancer Pain 

• Severe uncontrolled
pain is a medical 
emergency and 
should be addressed 
promptly
�Rule out oncologic 

emergency

Neuropathic pain

Chronic pain syndromes 
(amputation, neck dissection, 
mastectomy, thoracotomy)

Myalgias, arthralgias

Skeletal pain

Myofascial pain

Gastrointestinal/urinary/
pelvic pain

Lymphedema

Post-radiation pain

See (SPAIN-3)

See (SPAIN-4)

See (SPAIN-5)

See (SPAIN-6)

See (SPAIN-7)

See (SPAIN-8)

See (SPAIN-9)

See (SPAIN-10)

a5HIHUUDO�WR�SULPDU\�FDUH�SK\VLFLDQ�IRU�QRQ�FDQFHU�WUHDWPHQW�UHODWHG�ZRUNXS�DQG�SDLQ�PDQDJHPHQW��LH��UKHXPDWRLG�DUWKULWLV��DQG�FRQVLGHU�WKH�SRVVLELOLW\�RI�SDLQ�GXH�WR�
cancer recurrence.

b6HH�*HQHUDO�3ULQFLSOHV�RI�3DLQ�0DQDJHPHQW��63$,1���.
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d6HH�3ULQFLSOHV�RI�2SLRLG�8VH�LQ�/RQJ�7HUP�6XUYLYRUV��63$,1�$�.

CANCER PAIN 
SYNDROME

TREATMENT

Neuropathic painc

• Paresthesias
(tingling or prickling)

• Shooting, "electrical"
• Numbness

• General measures:
�Adjuvant analgesics 

(See [PAIN-G] from the NCCN Guidelines for Adult Cancer Pain)
¡ Antidepressants
¡ Anticonvulsants

�Opioidsd 
See (PAIN-3, PAIN-4, and PAIN-5) from the NCCN Guidelines for Adult Cancer Pain
�Cognitive behavioral therapy and psychosocial support  

(See [PAIN-H] from the NCCN Guidelines for Adult Cancer Pain)
¡ Consider hypnosis

�Local therapies
¡ Pharmacologic therapies

– Topical patches (lidoderm, capsaicin)
– Creams (ketamine and amitriptyline combined)

¡ Non-pharmacologic therapies
– Heat
– Ice
– Acupuncture

• For refractory pain, consider referral to pain management services, interventional
specialist, physical therapy, physical medicine, palliative care, and/or rehabilitation
�Neurotomy with radiofrequency ablation
�Consider transcutaneous electrical nerve stimulation (TENS) unit
�Consider dorsal column stimulation

c)RU�UHFRPPHQGDWLRQV�UHJDUGLQJ�SHULSKHUDO�QHXURSDWK\��6HH�+HUVKPDQ�'/��/DFFKHWWL�&��'ZRUNLQ�5+��HW�DO��3UHYHQWLRQ�DQG�PDQDJHPHQW�RI�FKHPRWKHUDS\�LQGXFHG�
SHULSKHUDO�QHXURSDWK\�LQ�VXUYLYRUV�RI�DGXOW�FDQFHUV��$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\�FOLQLFDO�SUDFWLFH�JXLGHOLQH��-�&OLQ�2QFRO�������������������



NCCN Guidelines Index
Survivorship Table of Contents

Discussion

Version 1.2016, 03/30/16 © National Comprehensive Cancer Network, Inc. 2016, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN®.

Note:  All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial.  Participation in clinical trials is especially encouraged.

SPAIN-4

NCCN Guidelines Version 1.2016
Pain

d6HH�3ULQFLSOHV�RI�2SLRLG�8VH�LQ�/RQJ�7HUP�6XUYLYRUV��63$,1�$�.
eThere are other postoperative pain syndromes and many treatment measures can be used across syndromes. Also consider referral to appropriate specialist.
fConsider mirror therapy if available.

CANCER PAIN 
SYNDROME

TREATMENT TREATMENT

Chronic pain 
syndrome 
(amputation, 
neck 
dissection, 
mastectomy, 
thoracotomy)

• General measures:
�Adjuvant analgesics 

See (PAIN-G) from the NCCN Guidelines 
for Adult Cancer Pain
�Psychosocial support and behavioral 

interventions 
See (PAIN-H) from the NCCN Guidelines 
for Adult Cancer Pain
�Opioidsd 

See (PAIN-3, PAIN-4, and PAIN-5) from the 
NCCN Guidelines for Adult Cancer Pain

• For refractory pain, consider referral to
pain management services, interventional 
specialist, physical therapy, physical 
medicine, palliative care, and/or 
rehabilitation for services such as:
�TENS unit
�Dorsal column stimulation
�Neurotomy with radiofrequency ablation

6SHFL¿F�
chronic pain 
syndromese

• For post-amputation syndrome:
�Physical therapy for desensitizationf

�Cognitive therapy
�Upper extremities: 

¡ Consider stellate ganglion block
�Lower extremities: 

¡ Consider lumbar sympathetic block
�Neuromas: 

¡ Consider phenol/alcohol block
• For post-radical neck dissection syndrome:
�Physical therapy for stretching, range of 

motion
�Myofascial release
�Soft tissue massage
�Trigger point injections
�Possible botulinum toxin injection

• For post-mastectomy or post-thoracotomy
syndrome:
�Intercostal nerve block
�TENS unit 
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gUltrasonic stimulation is a type of heat treatment that can penetrate directly to the bone and should be used with caution. It is not recommended for patients with 
multiple myeloma or bone metastases.

h&RQVLGHU�VZLWFKLQJ�WR�DQ�DOWHUQDWLYH�DURPDWDVH�LQKLELWRU��$,��RU�WDPR[LIHQ�IRU�$,�LQGXFHG�DUWKUDOJLD�

CANCER PAIN 
SYNDROME

TREATMENT

Myalgias, Arthralgias

• Nonpharmacologic
�Physical activity
�Physical therapy
�+HDW��SDUDI¿Q�ZD[��KRW�SDFN�
�Cold pack
�Aquatic therapy
�Ultrasonic stimulationg

�Massage
�Acupuncture
�Yoga

• Pharmacologich

�1RQVWHURLGDO�DQWL�LQÀDPPDWRU\�GUXJV��16$,'V�
�Muscle relaxants
�Anticonvulsant drugs (gabapentin, pregabalin)
�SNRIs
�Tricyclic antidepressants (TCAs)
�Acetaminophen
�COX-2 inhibitors

• Consider referral to pain management services, interventional
specialist, physical therapy, physical medicine, palliative care,
and/or rehabilitation
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CANCER PAIN 
SYNDROME

TREATMENT

Skeletal paini

• For vertebral compression:
�General measures:

¡ Bisphosphonates
¡ NSAIDs
¡ Muscle relaxants
¡ Consider vertebral augmentation (vertebroplasty, kyphoplasty)
¡ Acetaminophen
¡ COX-2 inhibitors

�Consider referral to pain management services, interventional 
specialist, physical therapy, physical medicine, palliative care, and/or 
rehabilitation
�For acute vertebral compression:

¡ Opioidsd

¡ Bracing (thoracolumbar sacral orthosis [TLSO], Jewett brace)
¡ Limited bedrest
¡ Weight-bearing exercises when pain improves
¡ Physical therapy

�For chronic vertebral compression:
¡ Weight-bearing exercises
¡ Physical therapy – thoracic and lumbar stabilization exercises

• For avascular necrosis:
�Physical therapy – based on weight-bearing and range-of-motion 

restrictions
�Opioidsd

�Muscle relaxants if myofascial component
• For osteonecrosis of the jaw:
�Referral to oral surgeon
�Anti-convulsants
�SNRIs
�Opioidsd

d6HH�3ULQFLSOHV�RI�2SLRLG�8VH�LQ�/RQJ�7HUP�6XUYLYRUV��63$,1�$�.
i)RU�VNHOHWDO�PHWDVWDVHV�DQG�RU�ERQH�SDLQ��VHH��3$,1�'��IURP�WKH�1&&1�*XLGHOLQHV�IRU�$GXOW�&DQFHU�3DLQ. Consider orthopedic/surgical referral.
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gUltrasonic stimulation is a type of heat treatment that can penetrate directly to the bone and should be used with caution. It is not recommended for patients with 
multiple myeloma or bone metastases.

CANCER PAIN 
SYNDROME

TREATMENT

Myofascial pain

• Consider referral to pain management services, interventional specialist,
physical therapy, physical medicine, palliative care, and/or rehabilitation for
services such as:
�Trigger point injections
�Epidural steroid injections
�Radiofrequency ablation
�Dorsal column stimulation for intractable cases

• Nonpharmacologic
�Physical therapy 
�Range-of-motion exercises
�Strengthening exercises
�Soft tissue/myofascial release massage
�Ultrasonic stimulationg

�Acupuncture or acupressure
• Pharmacologic
�Topical ointments (ketamine) and patches (lidocaine, capsaicin)
�NSAIDs
�Anticonvulsant drugs
�SNRIs
�Acetaminophen
�COX-2 inhibitors

• For muscle cramps, spasms
�Check electrolytes, calcium, magnesium levels, hydration status
�Massage
�Physical activity
�Physical therapy
�NSAIDs
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CANCER PAIN 
SYNDROME

TREATMENT

Gastrointestinal/urinary/pelvic pain

• For gastrointestinal pain:
�Consider referral to gastroenterologist

• For chronic pelvic pain:j
�&RQVLGHU�UHIHUUDO�WR�VSHFLDOLVW�LQ�SHOYLF�ÀRRU�SDLQ�VXFK�DV�XURORJLVW��

gynecologist, or physical medicine and rehabilitation (PM&R)
�&RQVLGHU�SK\VLFDO�WKHUDS\�IRU�SHOYLF�ÀRRU�H[HUFLVHV
�Proper hydration
�Bowel regimen
�Dorsal column stimulation for chronic cystitis and chronic pelvic pain

• For dyspareunia:
�(See SSF-2)
�Consider referral to gynecologist or sexual health specialist  

• For refractory gastrointestinal/urinary/pelvic pain:
�Consider referral to pain management services, interventional specialist, 

physical therapy, physical medicine, palliative care, and/or rehabilitation

jMultidisciplinary treatment for chronic pelvic pain is preferred if available.
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CANCER PAIN 
SYNDROME

TREATMENT

Lymphedema

• Referral to lymphedema specialist, if available
• Compression garments
�5HYLHZ�¿W�DQG�DJH�RI�JDUPHQWV
�Review use of garments

• Progressive resistance training with compression garments
• Physical therapy with range of motion
• Manual lymphatic drainage
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CANCER PAIN 
SYNDROME

TREATMENT

Post-radiation pain 
• Pain may be acute or appear months or years after

radiation
• 5DGLDWLRQ�PD\�OHDG�WR�VFDUULQJ��DGKHVLRQV��RU�¿EURVLV
�'LIIHUHQWLDWH�¿EURVLV�IURP�UHFXUUHQW�WXPRU

• Radiation to a localized area of the body may cause a
chronic pain syndrome in that area

• 7UHDW�DFFRUGLQJ�WR�VSHFL¿F�FDQFHU�SDLQ�V\QGURPH�JXLGHOLQHV��LI�DSSURSULDWH
(See SPAIN-2 for list of cancer pain syndromes)

• Physical therapy
• Pain medication (appropriate to the etiology)
• Surgical lysis of adhesions may be indicated in extreme circumstances
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SPAIN-A

NCCN Guidelines Version 1.2016
Pain

PRINCIPLES OF OPIOID USE IN LONG-TERM SURVIVORS

• When opioids are appropriate and necessary, establish treatment goals with survivors and caregivers and use
the lowest effective opioid dose for the shortest period of time possible.

• Functional outcomes are important measures for patients on opioid therapy. The expected outcome (ie,
improvement in function and/or pain) should be clearly discussed with survivors and caregivers, agreed upon,
and documented upon initiation and continuation of chronic therapy.

• Re-evaluate the effectiveness and necessity of opioids on a regular basis
�If the expected outcome is not achieved, other treatment alternatives should be considered. If opioids are no 

longer appropriate, recommend gradual tapering of opioids to help avoid symptoms of withdrawal.
�Discussion of gradual tapering should be routine

• Consider establishing pain treatment agreements (See PAIN-L of the NCCN Guidelines for Adult Cancer Pain)
• Address medical-related issues due to chronic or high-dose opioids
�Endocrine/hypopituitary abnormalities

¡ 7HVWRVWHURQH�GH¿FLHQF\
• Monitor for aberrant drug-taking behaviors (See PAIN-E 3 of 11 of the NCCN Guidelines for Adult Cancer Pain)
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SSF-1

a)RU�LQIRUPDWLRQ�UHJDUGLQJ�IHUWLOLW\�SUHVHUYDWLRQ�IRU�SDWLHQWV�ZLWK�FDQFHU��VHH�/RUHQ�$:��0DQJX�3%��%HFN�/1��HW�DO��)HUWLOLW\�SUHVHUYDWLRQ�IRU�SDWLHQWV�ZLWK�FDQFHU��
$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\�FOLQLFDO�SUDFWLFH�JXLGHOLQH�XSGDWH��-�&OLQ�2QFRO��������������������KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG���������

b6HYHUDO�6FUHHQLQJ�WRROV�DUH�DYDLODEOH�IRU�ERWK�PHQ�DQG�ZRPHQ��)RU�ZRPHQ��RSWLRQV�LQFOXGH�WKH�%ULHI�6H[XDO�6\PSWRP�&KHFNOLVW�IRU�:RPHQ��66)�$�, Arizona Sexual 
([SHULHQFH�6FDOH �KWWS���G[�GRL�RUJ���������������������������DQG�WKH�)HPDOH�6H[XDO�)XQFWLRQ�,QGH[ �KWWS���ZZZ�IV¿TXHVWLRQQDLUH�FRP����)RU�PHQ��WKH� 
6H[XDO�+HDOWK�,QYHQWRU\�IRU�0HQ��6+,0���6))�%���6H[XDO�4XDOLW\�RI�/LIH�0HQ��KWWS���G[�GRL�RUJ���������M����������������������[���DQG�WKH�3520,6�%ULHI�)XQFWLRQ�
3UR¿OH�0DOH��KWWS���ZZZ�DVVHVVPHQWFHQWHU�QHW�� are examples.

cSexual health specialists may come from a range of backgrounds, including primary care, gynecology, urology, oncology, psychology, and/or rehabilitation medicine. 
Whenever possible, survivor should be referred to an appropriate local resource for further sexual health evaluation.

DIAGNOSTIC EVALUATION

• Ask about sexual function
at regular intervals (See
screening questions on
SURV-A)

• Discuss treatment-
associated infertility
if indicated, with
appropriate referralsa

Screening 
questions do not 
indicate an issue

• Screening questions
indicate an issue and
survivor wants to
discuss further

• Consider use of a
screening toolb

Re-evaluate and 
discuss potential 
impact of treatment 
on sexual function at 
future visits

See Treatment for 
Females (SSF-2) or for 
Males (SSF-3)
Appropriate referrals for:
• Psychotherapy
• Sexual/couples

counseling
• Gynecologic care
• Urology
• Sexual health specialist,

if availablec

Refer to sexual health 
specialist, if survivor is 
interestedc

• H&P
• Review oncologic history (ie, diagnosis/

stage, surgeries, systemic treatment, local RT,
endocrine therapy)

• Explore treatment-related impact on sexual
function

• Assess for signs or symptoms of estrogen or
androgen deprivation or refer to appropriate
specialist

• Review medical history for conditions associated
with sexual dysfunction (eg, depression [See
SANXDE-1 and NCCN Guidelines for Distress
Management], diabetes, hypertension)

• Assess total morning testosterone in males as
indicated

• Review medication list for drugs that impact
sexual function (eg, SSRIs, beta blockers)

Screening questions 
indicate an issue, but 
survivor does not 
want to discuss at 
oncology visit

NCCN Guidelines Version 1.2016 
Sexual Function (Female and Male)
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SSF-2

NCCN Guidelines Version 1.2016 
Sexual Function (Female)  

cSexual health specialists may come from a range of backgrounds, including primary care, gynecology, urology, oncology, psychology, and/or rehabilitation medicine. 
Whenever possible, survivor should be referred to an appropriate local resource for further sexual health evaluation.

d'LVFXVV�ULVN�EHQHILWV�RI�SUHVFULSWLRQ�PHGLFDWLRQV�LI�QRW�FRQWUDLQGLFDWHG�IRU�FDQFHU�W\SH�RU�UHIHU�WR�DSSURSULDWH�KHDOWK�FDUH�SURYLGHU��HJ��VH[XDO�KHDOWK�VSHFLDOLVW��IRU�
prescription and/or treatment as necessary.

e7KHUH�DUH�OLPLWHG�GDWD�IRU�WKH�XVH�RI�WKHVH�27&�SURGXFWV�
fCurrently ospemifene is contraindicated in survivors with a history of estrogen-dependent cancers.
g7KHUH�LV�D�ODFN�RI�GDWD�VKRZLQJ�D�EHQH¿W�RI�VLOGHQD¿O�LQ�ZRPHQ�RU�RI�ÀLEDQVHULQ�LQ�FDQFHU�VXUYLYRUV�

SYMPTOMS TREATMENT OPTIONSd

Concerns 
regarding 
sexual 
function 
improved or 
resolved

Ongoing 
concerns 
regarding 
sexual 
function

Refer to 
appropriate health 
care provider for 
further evaluation, 
workup, and/or 
treatment:
• Primary care
• Gynecology
• Psychology (may

include couples
counseling)

• Sexual health
specialistc

Re-evaluate at 
regular intervals

Symptoms of menopause, 
vaginal dryness, or other issues 
related to vaginal health  
(eg, discomfort, discharge, pain)

Global symptoms of distress, 
anxiety, depression, or other 
psychological concerns

Female with 
concerns/issues 
regarding sexual 
function

FOLLOW-UP

Symptoms of pain with 
sexual activity

• Vaginal moisturizers, vaginal gels,
oils, topical vitamin D or E and
lubricants for sexual activitye

• Topical prescriptions (ie, vaginal
estrogens, vaginal androgens,
topical anesthetics) and ospemifenef

• Anxiolytics
• Antidepressants
• Integrative therapies

(eg, yoga, meditation)
• Topical vaginal therapies listed above

(OTC or prescription)
• Vaginal dilators
• Ospemifenef

• Pelvic physical therapy
• Topical anesthetics

(OTC or prescription)

Problems with orgasm 
(eg, less intensity, 
GLI¿FXOW\�DFKLHYLQJ�

Low or lack of desire, 
libido, or intimacy
0XOWLSOH�LVVXHV�LGHQWL¿HG

• Discussion of options
including vibrator or clitoral
stimulatory device with referral
to appropriate specialistc

• Pelvic physical therapy
Discussion of available drugs 
�LH��DQGURJHQV��ÀLEDQVHULQ�g
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NCCN Guidelines Version 1.2016 
Sexual Function (Male)  

cSexual health specialists may come from a range of backgrounds, including primary care, gynecology, urology, oncology, psychology, and/or rehabilitation medicine. 
Whenever possible, survivor should be referred to an appropriate local resource for further sexual health evaluation.

hDosing should be titrated to optimal effect.
i7HVWRVWHURQH�WKHUDS\�VKRXOG�RQO\�EH�XVHG�LI�QRW�FRQWUDLQGLFDWHG�E\�SULPDU\�RQFRORJLF�GLDJQRVLV��HJ��SURVWDWH�FDQFHU�RQ�DFWLYH�VXUYHLOODQFH��SURVWDWH�FDQFHU�XQGHU�
WKHUDS\�ZLWK�DQGURJHQ�GHSULYDWLRQ��

SYMPTOMS TREATMENT OPTIONS

Concerns 
regarding 
sexual 
function 
improved 
or resolved

Ongoing 
concerns 
regarding 
sexual 
function

Refer to appropriate 
health care provider 
for further evaluation, 
workup, and/or 
treatment:
• Primary care
• Urology
• Psychology (may

include couples
counseling)

• Sexual health
specialistc

Re-evaluate at 
regular intervals

Erectile dysfunction

Global symptoms of distress, 
anxiety, depression, or other 
psychological concerns

Male with 
concerns/issues 
regarding sexual 
function

FOLLOW-UP

Problems with 
ejaculation (dry, 
retrograde, delayed, 
or climacturia)

Problems with orgasm 
(eg, less intensity, 
GLI¿FXOW\�DFKLHYLQJ�

Low or lack of desire, libido, or intimacy
0XOWLSOH�LVVXHV�LGHQWL¿HG

• Oral phosphodiesterase type 5 (PDE5) inhibitors as
needed, if not contraindicated.h

• If total morning testosterone <300 ng/dL, then
testosterone therapy may be indicatedi

• Daily low-dose oral phosphidesterase type 5 (PDE5)
inhibitors, if not contraindicated

• /LIHVW\OH�PRGL¿FDWLRQ�(HL-1) (eg, increased physical
activity, smoking cessation, reduction of alcohol 
consumption)

• Pelvic physical therapy

• If total morning testosterone <300 ng/dL, then
testosterone therapy may be indicatedi

• Psychological evaluation
�665,V��SDUR[LWHQH��VHUWDOLQH��FLWDORSUDP��ÀXR[HWLQH��

dosed daily
�Clomipramine dosed on demand

• Pelvic physical therapy

• Anxiolytics
• Antidepressants
• Integrative therapies (eg, yoga, meditation)

• If total morning testosterone <300 ng/dL, then
testosterone therapy may be indicatedi

• Vibratory therapy
• PDE5 inhibitors, if not contraindicated
• Pelvic physical therapy

SSF-3
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SSF-A

NCCN Guidelines Version 1.2016 
Sexual Function (Female)  

15HSULQWHG�ZLWK�SHUPLVVLRQ�IURP�+DW]LFKULVWRX�'��5RVHQ�5&��'HURJDWLV�/5��HW�DO��5HFRPPHQGDWLRQV�IRU�WKH�FOLQLFDO�HYDOXDWLRQ�RI�PHQ�DQG�ZRPHQ�ZLWK�VH[XDO�
G\VIXQFWLRQ��-�6H[�0HG����������������

BRIEF SEXUAL SYMPTOM CHECKLIST FOR WOMEN1

Please answer the following questions about your overall sexual function: 
�� $UH�\RX�VDWLV¿HG�ZLWK�\RXU�VH[XDO�IXQFWLRQ"
__ Yes   __No 
If no, please continue.

�� +RZ�ORQJ�KDYH�\RX�EHHQ�GLVVDWLV¿HG�ZLWK�\RXU�VH[XDO�IXQFWLRQ"

3a.  The problem(s) with your sexual function is: 
(mark one or more) 

__1  Problem with little or no interest in sex 
__2  Problem with decreased genital sensation (feeling) 
__3  Problem with decreased vaginal lubrication (dryness) 
__4  Problem reaching orgasm 
__5  Problem with pain during sex 
__6  Other: 

3b. Which problem is most bothersome? (circle) 
1   2   3   4   5   6 

4. Would you like to talk about it with your doctor?
__Yes   __No
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SSF-B

NCCN Guidelines Version 1.2016 
Sexual Function (Male)  

7KH�6+,0�IXUWKHU�FODVVL¿HV�('�VHYHULW\�ZLWK�WKH�IROORZLQJ�EUHDNSRLQWV��������6HYHUH�('������������0RGHUDWH�('��������������0LOG�WR�0RGHUDWH�('������������0LOG�('

15HSURGXFHG�DQG�PRGLILHG�ZLWK�SHUPLVVLRQ�IURP�&DSSHOOHUL�-&��5RVHQ�5&��7KH�6H[XDO�+HDOWK�,QYHQWRU\�IRU�0HQ��6+,0���D���\HDU�UHYLHZ�RI�UHVHDUFK�DQG�FOLQLFDO�H[SHULHQFH��,QW�-�,PSRW�
5HV������������������

PROVIDER KEY: Add the numbers corresponding to questions 1-5. TOTAL: __________

SEXUAL HEALTH INVENTORY FOR MEN (SHIM)1

Sexual health is an important part of an individual's overall physical and emotional well-being. Erectile dysfunction, also known as impotence, is one type of 
very common medical condition affecting sexual health. Fortunately, there are many different treatment options for erectile dysfunction. This questionnaire 
is designed to help you and your doctor identify if you may be experiencing erectile dysfunction. If you are, you may choose to discuss treatment options 
with your doctor. 
Each question has several possible responses. Circle the number of the response that best describes your own situation. 
Please be sure that you select one and only one response for each question. 
OVER THE PAST 6 MONTHS:
1.  How do you rate your
FRQ¿GHQFH�\RX�FRXOG�JHW
and keep an erection?

Very Low Low Moderate High Very High

1 2 3 4 5

2.  When you had erections
with sexual stimulation, how
often were your erections
hard enough for penetration
(entering your partner)

No Sexual Activity Almost Never 
or Never

A Few Times 
(Much Less Than 

Half The Time)

Sometimes 
(About Half 
the Time)

Most Times 
(Much More Than 

Half The Time)

Almost Always 
or Always

0 1 2 3 4 5

3.  During sexual intercourse,
how often were you able to
maintain your erection after
you had penetrated (entered)
your partner?

Did Not Attempt 
Intercourse

Almost Never 
or Never

A Few Times 
(Much Less Than 

Half The Time)

Sometimes 
(About Half 
the Time)

Most Times  
(Much More Than 

Half The Time)

Almost Always 
or Always

0 1 2 3 4 5

4.  During sexual intercourse,
KRZ�GLI¿FXOW�ZDV�LW�WR�PDLQWDLQ
your erection to completion of
intercourse?

Did Not Attempt 
Intercourse

Extremely 
'LI¿FXOW

9HU\�'LI¿FXOW 'LI¿FXOW 6OLJKWO\�'LI¿FXOW 1RW�'LI¿FXOW

0 1 2 3 4 5

5.  When you attempted sexual
intercourse, how often was it
satisfactory for you?

Did Not Attempt 
Intercourse

Almost Never 
or Never

A Few Times 
(Much Less Than 

Half The Time)

Sometimes 
(About Half 
the Time)

Most Times  
(Much More Than 

Half The Time)

Almost Always 
or Always

0 1 2 3 4 5
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SSD-1

NCCN Guidelines Version 1.2016
Sleep Disorders

SCREENING

Screening/assessment questionsa to 
be asked at regular intervals, especially 
when there is a change in clinical status 
or treatment:

• Are you having problem falling asleep or
staying asleep?

• Are you experiencing excessive
sleepiness (sleepiness or falling asleep
in inappropriate situations or sleeping
more during a 24-hour period than in the
past?)

• Have you been told that you snore
frequently or stop breathing during
sleep?

No concerns for sleep 
disorder/disturbance

Concerns for 
sleep  
disorder/
disturbanceb

H&P 
• Assessment of treatable contributing

factors:
�Comorbidities 

¡ Alcohol and/or substance abuse
¡ Obesity
¡ Cardiac dysfunction
¡ Respiratory disorders
¡ Endocrine dysfunction

(eg, hypothyroidism)
¡ Anemia

– Iron and ferritin levels
¡ Emotional distress: screen for anxiety

and depression
(See SANXDE-1 and NCCN Guidelines
for Distress Management)

¡ Neurologic disorders
¡ Psychiatric disorders

�Medicationsc

�+RW�ÀDVKHV
�Review sleep/wake timing and/or sleep 

log/diary if available
�Review caffeine intake
�Review history of cancer treatments
�Pain (See SPAIN-1)
�Fatigue (See SFAT-1)
�Shift work
�Current coping strategies (eg, relaxation 

techniques, meditation)

• Insomnia symptoms
�GLI¿FXOW\�IDOOLQJ
asleep and/or
maintaining sleep):d
�Duration >4 weeks
�Occurring at least  

3 times per week

• Sleep disturbance and/or
excessive sleepinessd

�Hypersomnias
�Obstructive sleep apneae

�RLSe,f

Re-evaluate 
at subsequent 
visits/post 
therapy

See
SSD-2

See 
SSD-3

dIn the differential diagnosis of insomnia or excessive sleepiness symptoms, consider parasomnia or 
circadian rhythm sleep disorders and referral to a sleep specialist.

eNote that obstructive sleep apnea, restless legs syndrome, circadian rhythm sleep disorders, 
and parasomnia may also present with symptoms of insomnia. 

f5HVWOHVV�OHJV�V\QGURPH��5/6��LV�DOVR�NQRZQ�DV�:LOOLV�(NERP�GLVHDVH�

bPatients may have more than one sleep disorder.
cConsider persistent use of sleep aids, pain medications, antiemetics, stimulants, 

antidepressants, anti-psychotics, sedative/hypnotics, opioids, over-the-counter sleep 
aids, or antihistamines.

aThe following additional tools may be used for individual intensive screening 
WR�DVVHVV�VOHHS�TXDOLW\��364, KWWSV���RXWFRPHWUDFNHU�RUJ�OLEUDU\�364,�SGI 
DQG�3520,6�6/((3�KWWS���ZZZ�UHKDEPHDVXUHV�RUJ�/LVWV�5HKDE0HDVXUHV�
$WWDFKPHQWV������3520,6���6)���Y����������6OHHS���'LVWXUEDQFH�
6)�D�SGI�
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SSD-2

NCCN Guidelines Version 1.2016
Sleep Disorders

gCircadian rhythm disorder: A chronic or recurrent pattern of sleep-wake rhythm disruption due primarily to an alteration of the circadian timing system or to a 
misalignment with the sleep-wake schedule required by an individual’s physical environment or social/work schedules.

h6HH�*HQHUDO�6OHHS�+\JLHQH�0HDVXUHV��66'�$�.
iSleep hygiene alone has not been shown to be effective, but should be part of the initial treatment of all patients and as a prevention strategy for insomnia disorder.
6OHHS�K\JLHQH�DORQH�LV�QRW�WKH�UHFRPPHQGHG�WUHDWPHQW�IRU�LQVRPQLD��EXW�VKRXOG�EH�XVHG�LQ�FRQMXQFWLRQ�ZLWK�RWKHU�WUHDWPHQWV�VXFK�DV�&%7�,�DQG�RU�SKDUPDFRWKHUDS\�

j6HH�&RJQLWLYH�%HKDYLRUDO�7UHDWPHQWV��66'�%�.
k6HH�3ULQFLSOHV�IRU�&KRRVLQJ�DQ�)'$�$SSURYHG�+\SQRWLF��66'�&�.

EVALUATION TREATMENT

Evaluate for 
and address  
secondary 
causes
• Medical
• Neurologic
• Psychiatric
• Pain
• Shift work
• Medications

that may cause
insomnia

Obtain details about 
characteristics and 
course of insomnia

Insomnia  
disorder 
that is 
problematic, 
causing: 
• Decreased

daytime 
functioning

• Poor quality
of life 

• Distress to
patient 

Circadian rhythm disorderg Refer to sleep specialist

• Sleep hygiene educationh,i

• Cognitive behavioral therapyj

• Pharmacologic intervention,k if safe, for:
�'LI¿FXOW\�LQ�IDOOLQJ�DVOHHS
�'LI¿FXOW\�PDLQWDLQLQJ�VOHHS

• Refer to sleep specialist for chronic or
UHIUDFWRU\�V\PSWRPV�����PRQWKV�
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SSD-3

NCCN Guidelines Version 1.2016
Sleep Disorders

dIn the differential diagnosis of insomnia or excessive sleepiness symptoms, consider parasomnia 
or circadian rhythm sleep disorders and referral to a sleep specialist.

f5HVWOHVV�OHJV�V\QGURPH�LV�DOVR�NQRZQ�DV�:LOOLV�(NERP�GLVHDVH�
gCircadian rhythm disorder: A chronic or recurrent pattern of sleep-wake rhythm disruption due 

primarily to an alteration of the circadian timing system or to a misalignment with the sleep-
wake schedule required by an individual’s physical environment or social/work schedules.

lThe most common medical treatment for obstructive sleep apnea is continuous positive 
DLUZD\�SUHVVXUH��&3$3��

m)RU�RWKHU�OHVV�IUHTXHQW�V\QGURPHV��UHIHU�WR�D�VOHHS�VSHFLDOLVW�

SYMPTOM ASSESSMENTm TESTING DIAGNOSISm TREATMENT
• Increase time for sleep
• Sleep hygiene educationr

,QVXI¿FLHQW�
sleep syndrome

Sleep log 
or diary

Associated with 
LQVXI¿FLHQW�VOHHS�WLPH

Sleep 
disturbance 
and/or 
Excessive 
sleepinessd

Associated with observed 
apneas, snoringn

Associated with 
uncomfortable sensationo

Associated with: 
• Prolonged wakefulness or awakenings
• Prolonged nocturnal sleep

(ie, >9 hours for adults)
• Cataplexy,p frequent short naps, vivid dreams,

disrupted sleep, or sleep paralysis
• Circadian rhythmn disorderg

or 
Sleep studyq Obstructive 

sleep apnea

• Weight loss (See HL-1)
• Exercise (See SPA-1)
• Refer to sleep specialistl

or
Ferritin level  
<45–50 ng per mL RLSf,o

Management options:
• Iron replacement as

clinically indicated
• Dopamine agonists
• Gabapentin
• Enacarbil
• Opioids
• Benzodiazepines (BZD)
• Nonpharmacologic
�Consider pneumatic 

compression devices
�Sleep hygiene educationr

• Refer to a sleep specialist

Refer to a sleep specialist

Excessive daytime sleepiness not associated with other symptoms

Refer to sleep specialist 
or primary care physician 
for further evaluation

Refer to sleep specialist 
or primary care physician 
for further evaluation

n6HH�6723�4XHVWLRQQDLUH��$�7RRO�WR�6FUHHQ�3DWLHQWV�IRU�2EVWUXFWLYH�6OHHS�$SQHD��66'�'�
o6HH�(VVHQWLDO�'LDJQRVWLF�&ULWHULD�IRU�5HVWOHVV�/HJV�6\QGURPH��66'�(�.
pCataplexy: Sudden loss of muscle tone, typically triggered by strong emotions, such as 

laughter or anger. Cataplexy is the most specific diagnostic feature of narcolepsy.
qSleep studies can be done as laboratory PSG or as home sleep study. However, survivors 

with known cardiac disease or neurologic disease, who have used opiates for cancer-
related pain, may not be good candidates for some home sleep tests.

r6HH�*HQHUDO�6OHHS�+\JLHQH�0HDVXUHV��66'�$�.
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SSD-A

NCCN Guidelines Version 1.2016
Sleep Disorders

11DWLRQDO�+HDUW��/XQJ��DQG�%ORRG�,QVWLWXWH�:RUNLQJ�*URXS�RQ�,QVRPQLD��,QVRPQLD��$VVHVVPHQW�DQG�0DQDJHPHQW�LQ�3ULPDU\�&DUH��������1,+�3XEOLFDWLRQ����������
2.XSIHU�'-�DQG�5H\QROGV�&)��0DQDJHPHQW�RI�LQVRPQLD��1�(QJO�-�0HG�������������������
3/LSSPDQQ�6��0D]RXU�,��6KDKDE�+��,QVRPQLD��WKHUDSHXWLF�DSSURDFK��6RXWK�0HG�-������������������

GENERAL SLEEP HYGIENE MEASURES1,2,3

• Regular physical activity in the morning and/or
afternoon (See SPA-1). Avoid moderate to strenous
physical activity within 3 hours of bed time

• Increase exposure to bright light during the day
• Reduce exposure to bright light (ie, computer, phone

screens, light sources close to the eye) within a few
hours before bedtime and during the night

• $YRLG�KHDY\�PHDOV�DQG�OLPLW�ÀXLG�LQWDNH�ZLWKLQ��
hours of bed time

• Avoid alcohol, caffeine, nicotine too close to bedtime
• Enhance sleep environment

(dark, quiet room; comfortable temperature)
• Set aside a worry time before bedtime
• Avoid looking at the clock when awake during the

night
• Maintain a regular bedtime and waketime every day
• Limit to 1 short nap per day (no longer than 30 min)
• Turn off electronics and light-emitting sources at

bedtime
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SSD-B

NCCN Guidelines Version 1.2016
Sleep Disorders

1'DWD�IURP�%RRW]LQ�55�DQG�3HUOLV�0/��1RQSKDUPDFRORJLF�WUHDWPHQWV�RI�LQVRPQLD��-�&OLQ�3V\FKLDWU\���������VXSSO��������

COGNITIVE BEHAVIORAL TREATMENTS1

Strategy Goal

Stimulus control • Associate the bed/bedroom as a place for sleep or sexual
activity only

Sleep restriction • Improve sleep continuity by limiting time spent in bed and
maintaining a regular sleep schedule

Cognitive therapy • Challenge patient’s dysfunctional beliefs and misconceptions
about sleep disturbances

Relaxation training • Reduce physiologic and cognitive arousal at bedtime
• Techniques include progressive muscular relaxation,

transcendental meditation, yoga, and biofeedback
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SSD-C

NCCN Guidelines Version 1.2016
Sleep Disorders

1'DWD�IURP�WKH�3K\VLFLDQV¶�'HVN�5HIHUHQFH��HG������0RQWYDOH��1-��3'5�1HWZRUN��//&������
2,QIRUP�SDWLHQWV�WKDW�WDNLQJ�K\SQRWLF�PHGLFDWLRQV�PD\�FDXVH�FRPSOH[�VOHHS�UHODWHG�EHKDYLRUV��HJ��VOHHS�GULYLQJ��VOHHS�HDWLQJ��
32WKHU�FRPPRQO\�XVHG�PHGLFDWLRQV�IRU�LQVRPQLD�LQFOXGH�VHGDWLQJ�PHGLFDWLRQV�VXFK�DV�DQWLGHSUHVVDQWV��H[��WUD]RGRQH���DQWLKLVWDPLQHV��DW\SLFDO�DQWL�S\VFKRWLFV��RWKHU�
EHQ]RGLD]HSLQH�UHFHSWRU�DJRQLVWV��DQG�QXWULWLRQDO�KHUEDO�VXSSOHPHQWV��H[��PHODWRQLQ���7KH\�GR�QRW�KDYH�DQ�)'$�DSSURYHG�LQGLFDWLRQ�IRU�WKH�WUHDWPHQW�RI�LQVRPQLD��DQG�
do not have enough data to be recommended for routine use.

�Most of these agents, with the exception of ramelteon, doxepin and suvorexant, are benzodiazepine receptor agonists and can be associated with dependence, abuse, 
DQG�ZLWKGUDZDO��$VVHVVPHQW�IRU�WKH�FRQWLQXHG�QHHG�RI�K\SQRWLFV�LV�UHFRPPHQGHG�HYHU\��±��PRQWKV�

• 'RHV�WKH�SDWLHQW�KDYH�GLI¿FXOW\�LQLWLDWLQJ�RU�PDLQWDLQLQJ�VOHHS"
• 'RHV�WKH�SDWLHQW�KDYH�ERWK�VOHHS�RQVHW�DQG�VOHHS�PDLQWHQDQFH�GLI¿FXOW\"

AGENT HELPS WITH
SLEEP INITIATION

INCREASES TOTAL
SLEEP TIME

INDICATED FOR
SLEEP ONSET AND

MAINTENANCE

Zolpidem + + –

Zolpidem CR + + +

Zaleplon + – –

Eszopiclone + + +

Ramelteon + +/– –

Temazepam + + +

Doxepin (3–6 mg) – + +

Suvorexant + + +

PRINCIPLES FOR CHOOSING AN FDA-APPROVED HYPNOTIC:1,2,3,4
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SSD-D

NCCN Guidelines Version 1.2016
Sleep Disorders

15HSURGXFHG�DQG�PRGLILHG�ZLWK�SHUPLVVLRQ�IURP�&KXQJ�)��<HJQHVZDUDQ�%��/LDR�3��HW�DO��6723�TXHVWLRQQDLUH��D�WRRO�WR�VFUHHQ�SDWLHQWV�IRU�REVWUXFWLYH�VOHHS�DSQHD��
$QHVWKHVLRORJ\������������������

27KLV�VFUHHQLQJ�WRRO�DQG�RWKHU�VLPLODU�WRROV�DUH�QRW�GLDJQRVWLF��EXW�KDYH�EHHQ�VKRZQ�WR�EH�XVHIXO�WR�DVVHVV�ULVN�IRU�26$�
37KH�6723�4XHVWLRQQDLUH�ZDV�YDOLGDWHG�LQ�VXUJLFDO�SDWLHQWV�DV�D�VFUHHQLQJ�WRRO�IRU�26$��:LWK�LWV�HPSKDVLV�RQ�V\PSWRPV�RI�WLUHGQHVV��WKLV�WRRO�PD\�QRW�EH�DV�VSHFLILF�
IRU�GHWHFWLQJ�WKH�SUHVHQFH�RU�VHYHULW\�RI�26$�LQ�IDWLJXHG�FDQFHU�VXUYLYRUV�DV�LQ�WKH�JHQHUDO�SRSXODWLRQ��$V�D�VFUHHQLQJ�WRRO��WKH�6723�4XHVWLRQQDLUH�GRHV�QRW�UHSODFH�
WKH�QHHG�IRU�D�VOHHS�VWXG\�WR�GLDJQRVLV�26$��

PROVIDER KEY
High risk of OSA: Answering yes to two or more questions
Low risk of OSA: Answering yes to fewer than two questions

STOP Questionnaire: A Tool to Screen Patients for Obstructive Sleep Apnea (OSA)1,2,3 

1. Snoring
Do you snore loudly (louder than talking or loud enough to be heard through closed doors)?
Yes      No

2. Tired
Do you often feel tired, fatigued, or sleepy during daytime?
Yes      No

3. Observed
Has anyone observed you stop breathing during your sleep?
Yes      No

4. Blood pressure
Do you have or are you being treated for high blood pressure?
Yes      No
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SSD-E

NCCN Guidelines Version 1.2016
Sleep Disorders

15HSURGXFHG�ZLWK�SHUPLVVLRQ�IURP�$OOHQ�53��3LFFKLHWWL�'��+HQLQJ�:$��HW�DO��5HVWOHVV�OHJV�V\QGURPH��GLDJQRVWLF�FULWHULD��VSHFLDO�FRQVLGHUDWLRQV��DQG�HSLGHPLRORJ\��$�
UHSRUW�IURP�WKH�UHVWOHVV�OHJV�V\QGURPH�GLDJQRVLV�DQG�HSLGHPLRORJ\�ZRUNVKRS�DW�WKH�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK��6OHHS�0HG����������������

ESSENTIAL DIAGNOSTIC CRITERIA FOR RESTLESS LEGS SYNDROME1

• An urge to move the legs usually accompanied by uncomfortable and unpleasant sensations in the legs, and
sometimes the arms or other body parts.

• The urge to move or unpleasant sensations begin or worsen during periods of rest or inactivity such as lying or sitting.
• The urge to move or unpleasant sensations are partially or totally relieved by movement, such as walking or stretching.
• The symptoms are more pronounced in the evening or night or may only occur in the evening or night.
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HL-1

NCCN Guidelines Version 1.2016
Healthy Lifestyles

a5RFN�&/��'R\OH�&��'HPDUN�:DKQHIULHG�:��HW�DO��1XWULWLRQ�DQG�SK\VLFDO�DFWLYLW\�JXLGHOLQHV�IRU�FDQFHU�VXUYLYRUV��&$�&DQFHU�-�&OLQ����������������� 
Available at: KWWS���RQOLQHOLEUDU\�ZLOH\�FRP�GRL���������FDDF�������IXOO. 

GENERAL PRINCIPLES OF HEALTHY LIFESTYLES

• All survivors should be encouraged to achieve and maintain a healthy lifestyle with attention to weight management (SNWM-2), physical
activity (SPA-1), and healthy dietary habits (SNWM-1).

• Healthy lifestyle habits have been associated with improved overall health and quality of life. For some cancers, a healthy lifestyle has
been associated with a reduced risk of recurrence and death.

• For a healthy lifestyle, all survivors should be encouraged to:
�Achieve and maintain a healthy body weight throughout life (SNWM-2).

¡ Pay attention to calories consumed versus calories expended via diet and exercise.
¡ Achieve and maintain a normal body mass index (BMI) (SNWM-A).
¡ Weigh oneself weekly to monitor weight gain/loss.

�Engage in physical activity regularly (SPA-1)
¡ Avoid inactivity; engage in general physical activity daily (eg, taking the stairs, parking in the back of parking lot).
¡ Strive for at least 150 minutes of moderate or 75 minutes of vigorous activity per week, spread out over the course of the week.

�Maintain a healthy diet high in fruits, vegetables, and whole grains and low in red and processed meats, sugars, and fats in order to 
promote weight control and avoid obesity. (SNWM-1).
�Minimize alcohol intake.

¡ Limit intake to one drink per day for a woman and two drinks per day for a man.a
�Avoid tobacco products.

¡ Attempt tobacco cessation if currently smoking or using smokeless tobacco.
�Practice sun safety.

¡ Utilize a sunscreen with an SPF of at least 30 that protects against UVA and UVB rays and is water resistant.
¡ Apply sunscreen generously and reapply every two hours or after swimming/excessive sweating.
¡ Consider using physical barriers whenever possible (ie, hats, shirts with sleeves, avoiding direct sun during peak hours.)

�Follow up with primary care physician regularly.
¡ Adhere to age-appropriate health screening, preventive measures (SIMIN-1), and cancer screening recommendations (See NCCN

Guidelines for Detection, Prevention and Early Detection).
• Routine use of dietary supplements is not recommended for the purposes of cancer control (SSUP-1).
• Survivors should work with primary care to set incremental goals for diet, physical activity, and weight management.
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SPA-1

NCCN Guidelines Version 1.2016
Physical Activity

a5RFN�&/��'R\OH�&��'HPDUN�:DKQHIULHG�:��HW�DO��1XWULWLRQ�DQG�SK\VLFDO�DFWLYLW\�JXLGHOLQHV�IRU�FDQFHU�VXUYLYRUV��&$�&DQFHU�-�&OLQ����������������� 
Available at: KWWS���RQOLQHOLEUDU\�ZLOH\�FRP�GRL���������FDDF�������IXOO�DQG�6FKPLW]�.+��&RXUQH\D�.6��0DWWKHZV�&��HW�DO��$PHULFDQ�&ROOHJH�RI�6SRUWV�0HGLFLQH�
URXQGWDEOH�RQ�H[HUFLVH�JXLGHOLQHV�IRU�FDQFHU�VXUYLYRUV��0HGLFLQH�	�6FLHQFH�LQ�6SRUWV�	�([HUFLVH�������������������� 
Available at: KWWS���MRXUQDOV�OZZ�FRP�DFVP�PVVH�)XOOWH[W������������$PHULFDQB&ROOHJHBRIB6SRUWVB0HGLFLQHB5RXQGWDEOHBRQ����DVS[.

b/LJKW�H[HUFLVH��1R�QRWLFHDEOH�FKDQJH�LQ�EUHDWKLQJ�SDWWHUQ��0RGHUDWH�H[HUFLVH��&DQ�WDON��EXW�QRW�VLQJ��9LJRURXV�H[HUFLVH��&DQ�VD\�D�IHZ�ZRUGV�ZLWKRXW�VWRSSLQJ�WR�FDWFK�
D�EUHDWK��6HH�([DPSOHV�RI�([HUFLVH�>63$�%@���

GENERAL PRINCIPLES OF PHYSICAL ACTIVITY

• Avoid inactivity; engage in general physical activity daily
�Physical activity includes exercise, daily routine activities, and recreational activities

• Physical activity and exercise recommendations should be tailored to individual survivor’s abilities
and preferences

• General recommendations for cancer survivors:a
�Overall volume of weekly activity should be at least 150 minutes of moderate-intensityb activity or 

75 minutes of vigorous-intensityb activity or equivalent combination
�Two to three sessions per week of strength training that include major muscle groups
�Stretch major muscle groups on a routine basis
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SPA-2

NCCN Guidelines Version 1.2016
Physical Activity

c$VN�SDWLHQW�DERXW�GXUDWLRQ��LQWHQVLW\��DQG�IUHTXHQF\�RI�DFWLYLW\��)RU�H[DPSOH�VHH�*RGLQ�*�DQG�6KHSDUG�5-��*RGLQ�/HLVXUH�7LPH�([HUFLVH�TXHVWLRQQDLUH��0HGLFLQH�DQG�
6FLHQFH�LQ�6SRUWV�DQG�([HUFLVH����������-XQH�6XSSOHPHQW��6���6���� 
�KWWS���KHDOWKDQGILWQHVVMRXUQDORIFDQDGD�FRP�LQGH[�SKS�KWPO�DUWLFOH�YLHZ)LOH�������

PHYSICAL ACTIVITY ASSESSMENT

Ask about prior 
and current 
participation in 
physical activity 
and assess level 
of current physical 
activity at regular 
intervals

Focused clinical evaluation
• Weight/BMI
• Blood pressure
• Functional status/performance status
• Assess baseline level of activity prior to

diagnosis and current level of activityc

• Barriers to physical activity as assessed
by survivor
�Environmental  

(home, gym access, outdoor space)
�Financial
�Physical limits
�Time/competing demands
�Social support
�Stress

• Review of systems
• Disease status
• Nutritional status
Assessment of treatable
contributing factors
• Pain
• Fatigue
• Emotional distress
• 1XWULWLRQDO�GH¿FLWV�LPEDODQFH
• Medications

Assessment of 
comorbidities and treatment 
effects as appropriate: 
• Cardiovascular

disease (including 
cardiomyopathy)

• Pulmonary disease
• Arthritis/musculoskeletal

issues
• Lymphedema
• Peripheral neuropathy
• Bone health/bone strength

(including presence of
bone metastases)

• Incontinence
• Presence of stoma or

ostomy
• Fall risk assessment
• Need for assistive devices

(cane, walker, brace, etc)
• History or presence of

anemia/thrombocytopenia
• Steroid myopathy

Determine risk level 
for exercise-induced 
adverse events 
(See SPA-3)
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SPA-3

NCCN Guidelines Version 1.2016
Physical Activity

dLymphedema patients are considered high-risk if performing resistance/strength 

training exercise of the affected limb. They are not considered high-risk if 

participating in cardiovascular/aerobic exercise or strength training of unaffected 

limbs. Patient education about the risk of lymphedema is recommended. 

Consider referral to lymphedema specialist for evaluation prior to starting physical 

activity program that involves strength or resistance training of the affected limb.

e6HH�*HQHUDO�3ULQFLSOHV�RI�3K\VLFDO�$FWLYLW\��63$���.
fTrained personal can include physical therapists, certified trainers, cancer 

rehabilitation specialists, pulmonary or cardiac rehabilitation specialist, or exercise 

specialists. Specialized training in cancer exercise is available through the 

$PHULFDQ�&ROOHJH�RI�6SRUWV�0HGLFLQH��$&60���http://www.acsm.org/get-certified���
Patients should be encouraged to use an ACSM-certified trainer when available.

RISK ASSESSMENT FOR PHYSICAL ACTIVITY-INDUCED ADVERSE EVENTS

Low Risk:
• High baseline level of

physical activity
• 1R�VLJQL¿FDQW�FRPRUELGLWLHV

Moderate Risk:
• Peripheral neuropathy
• Arthritis/musculoskeletal issues
• Poor bone health
• Lymphedemad

High Risk:
• History of lung surgery or major abdominal

surgery
• Ostomy
• Cardiopulmonary comorbidities

(ie, COPD, CHF, CAD, cardiomyopathy)
• Extreme fatigue (See SFAT-1)
• Ataxia
• 6HYHUH�QXWULWLRQDO�GH¿FLHQFLHV�(See SNWM-3)
• Worsening/changing physical condition

(ie, lymphedema exacerbation)

General recommendationse for physical 
activity for cancer survivors

• General recommendationse for cancer
VXUYLYRUV�ZLWK�PRGL¿FDWLRQV�EDVHG�RQ
assessment

• Consider medical evaluation prior to
initiation of exercise program

• Consider referral to trained personnelf

• Medical clearance by physician
• Refer to trained personnelf

Implementation of 
physical activity 
recommendations
(See SPA-4)

Considerations 
IRU�VSHFL¿F�
populations
(See SPA-A)
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SPA-4

NCCN Guidelines Version 1.2016
Physical Activity

e6HH�*HQHUDO�3ULQFLSOHV�RI�3K\VLFDO�$FWLYLW\��63$���.
g5HSURGXFHG�DQG�DGDSWHG�DV�VKRZQ�LQ�-RQHV�/��(YHV�1'��3HSSHURUQ�-��3UH�
H[HUFLVH�VFUHHQLQJ�DQG�SUHVFULSWLRQ�JXLGHOLQHV�IRU�FDQFHU�SDWLHQWV��/DQFHW�2QFRO�
����������������ZLWK�SHUPLVVLRQ�IURP�0HWNXV�76�-U��%DXJKPDQ�./��7KRPSVRQ�
3'��HW�DO��([HUFLVH�SUHVFULSWLRQ�DQG�SULPDU\�SUHYHQWLRQ�RI�FDUGLRYDVFXODU�GLVHDVH��
&LUFXODWLRQ���������������������

hIf tolerating minimum guideline recommendations, consider encouragement of 

variation within exercise program or physical activities.
iModerate to high-risk patients may need additional evaluation before doing more 

rigorous activity.
j6HH�([DPSOHV�RI�([HUFLVH��6WUDWHJLHV�WR�,QFUHDVH�3K\VLFDO�$FWLYLW\��63$�%�.
k6HH�*XLGDQFH�)RU�5HVLVWDQFH�7UDLQLQJ�5HFRPPHQGDWLRQV��63$�&�.

IMPLEMENTATION OF RECOMMENDATIONSg

Current or prior 
exercise  
behavior:
• Frequency
• Intensity
• Type
• Time

Meeting Guideline 
recommendationse,h

Not meeting Guideline 
recommendationse

and/or 
Moderate- to high-risk  
patientsi (See SPA-3)

• Periodic reassessment, positive reinforcement
ZLWK�UHYLHZ�RI�EHQH¿WV�RI�H[HUFLVH��DQG
encouragement to maintain activity levelj

• Discuss and review possible side effects of
exercise (eg, pain)

• Continued reinforcement of guideline
recommendations at follow-up visits

• If tolerating, consider variation, additional
activity, or progression to:
�Frequency: 4-6 days/week
�Intensity: Light to vigorousj

�Type: Varied aerobic, resistance 
prescription,k endurance
�Time: 20-60 minutes/session

• Survivors and providers should
work together to develop
incremental short- and long-
term goals regarding physical
activity participation. These
may include incremental
increases in time spent in
physical activity or in intensity
of activity.

• Suggested initial prescription:
�Frequency: 1-3 days/week
�Intensity: Light to moderatej

�Type: Brisk walking and/or 
resistance prescriptionk

�Time goal: 20 minutes/session

If 
toleratingj

Progression:
• Frequency: Up to 5 days/week
• Intensity: Light to moderatej

• Type: Brisk walking and/or resistance
prescriptionk

• Time: 20-60 minutes/session as tolerated

If toleratingh
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SPA-A

NCCN Guidelines Version 1.2016
Physical Activity

1When possible, survivors in these populations should initiate exercise program under supervision by trained personnel. Trained personal can include physical 

therapists, certified trainers, cancer rehabilitation specialists, or exercise specialists. Specialized training in cancer exercise is available through the American College 

RI�6SRUWV�0HGLFLQH��$&60���http://www.acsm.org/get-certified���3DWLHQWV�VKRXOG�EH�HQFRXUDJHG�WR�XVH�DQ�$&60�FHUWLILHG�WUDLQHU�ZKHQ�DYDLODEOH�

CONSIDERATIONS FOR SPECIFIC POPULATIONS1

• Lymphedema:
�Survivors with lymphedema should utilize compression 

garments when engaging in exercise
�Work with trained exercise professional if considering weight 

training or resistance training
�Undergo baseline and periodic evaluation for development or 

exacerbation of lymphedema 
�Initiate strength training exercise involving affected body part 

only if lymphedema stable:
¡ No need for lymphedema therapy within past 3 months
¡ No recent limb infections requiring antibiotics
¡ No change in limb circumference >10%
¡ No change in ability to perform activities of daily living

�Resistance training/weight lifting: Gradually increase resistance 
by smallest increment possible with monitoring
�Stop exercise and refer to lymphedema specialist if exacerbation 

of lymphedema occurs
�Continued full use of the extremity and range-of-motion 

exercises are encouraged to maintain strength and range of 
motion even in the presence of lymphedema

• Stem cell transplant:
�Initiate physical activity as tolerated, with clearance by transplant 

provider
�Survivors with indwelling catheters should avoid swimming until 

catheter is removed.  
�3XEOLF�J\P�XVH�VKRXOG�QRW�EH�GLVFRXUDJHG�EHFDXVH�WKH�EHQH¿WV�

of exercise outweigh the risk of exposure

• Ostomy:
�Empty ostomy bag before engaging in exercise
�Weight lifting/resistance exercises should start with low 

resistance and progress slowly under the guidance of trained 
exercise professionals
�Avoid contact sports and exercises that result in excessive intra-

abdominal pressure 
�Infection precautions recommended

• Peripheral neuropathy:
�Stability, balance, and gait should be assessed before engaging 

in exercise
�Consider alternative aerobic exercise (stationary biking, water 

aerobics) rather than walking if neuropathy affects stability
�Monitor discomfort in hands when using hand-held weights. 

Consider using dumbbells with soft/rubber coating, and/or wear 
padded gloves (eg, cycling gloves)

• Poor bone health:
�Survivors with osteoporosis or bone metastases should have 

fracture risk and/or bone density assessed before initiation of 
exercise program as clinically indicated
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SPA-B

NCCN Guidelines Version 1.2016
Physical Activity

1)URP�WKH�1DWLRQDO�+HDUW��/XQJ��DQG�%ORRG�,QVWLWXWH��http://www.nhlbi.nih.gov/health/public/heart/obesity/lose_wt/phy_act.htm��DQG�WKH�&RPSHQGLXP�RI�3K\VLFDO�
$FWLYLWLHV��https://sites.google.com/site/compendiumofphysicalactivities��

25HSURGXFHG�DQG�DGDSWHG�IURP�8�6��'HSDUWPHQW�RI�+HDOWK�DQG�+XPDQ�6HUYLFHV��%H�$FWLYH�<RXU�:D\��$�)DFW�6KHHW�IRU�$GXOWV��:DVKLQJWRQ��'&��8�6��'HSDUWPHQW�RI�
+HDOWK�DQG�+XPDQ�6HUYLFHV��������http://www.health.gov/PAGuidelines/factSheetAdults.aspx��$FFHVVHG�)HEUXDU\����������

EXAMPLES OF PHYSICAL ACTIVITY

Light Exercise1

(No noticeable change in 
breathing pattern)
• Leisurely biking at 5 miles/hour

or less
• Activity-promoting video game
• Light housework

(light sweeping, dusting)
• Bowling
• Playing catch
• Slow walking
• Garage work
• Child care
• Yoga
• Tai chi

Moderate Exercise2

(Can talk, but not sing)
• Ballroom/line dancing
• Biking on level ground or with few hills
• General gardening
• Baseball, softball, volleyball
• Doubles tennis
• Using a manual wheelchair
• Using hand cyclers (ergometers)
• Brisk walking
• Water aerobics
• Yoga

Vigorous Exercise2

(Can say a few words without stopping to catch a breath)
• Aerobic/Fast dancing
• Biking faster than 10 miles/hour
• Heavy gardening
• Hiking uphill
• Jumping rope
• Martial arts
• Race walking, jogging, running
• Running sports (basketball, hockey, soccer)
• Swimming (fast pace or laps)
• Singles tennis
• Stair climbing
• High intensity yoga

STRATEGIES TO INCREASE PHYSICAL ACTIVITY
• 3K\VLFLDQ�DQG�RU�¿WQHVV�H[SHUW�UHFRPPHQGDWLRQ
• Supervised exercise program or classes
• Telephone counseling
• Motivational counseling
• (YDOXDWH�UHDGLQHVV�WR�FKDQJH��LPSRUWDQFH�RI�FKDQJH��VHOI�HI¿FDF\
• &DQFHU�VXUYLYRU�VSHFL¿F�SULQW�PDWHULDOV�(See SURV-B 2 of 2)
• Set short- and long-term goals
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SPA-C

NCCN Guidelines Version 1.2016
Physical Activity

GUIDANCE FOR RESISTANCE TRAINING RECOMMENDATIONS

• +HDOWK�EHQH¿WV�RI�UHVLVWDQFH�WUDLQLQJ�LQFOXGH�LPSURYHPHQW�LQ�PXVFOH�VWUHQJWK�DQG�HQGXUDQFH���LPSURYHPHQWV�LQ�IXQFWLRQDO�VWDWXV�DQG
maintenance/improvement in bone density

• Multi-joint exercises are recommended over exercises focused on a single joint
• All major muscle groups (chest, shoulders, arms, back, abdomen, and legs) should be incorporated into a resistance training program
• Larger muscle groups (legs, back, and chest) should be worked before smaller muscle groups (arms and shoulders)
• Resistance training prescription
�Frequency: 2–3 times/week
�Intensity: 2–3 sets of 10–15 repetitions per set
�Time: 20 minutes per session
�Rest: 2- to 3-minute rest period between sets and exercises

• For survivors who do not currently do resistance training: Start with one set of each exercise and progress up to 2–3 sets as tolerated
• Utilize weight amount that would allow for performance of 10–15 repetitions
• Survivors at risk for or with lymphedema should utilize compression garments when engaging in resistance training
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SNWM-1

NCCN Guidelines Version 1.2016
Nutrition and Weight Management

a5HFRPPHQGDWLRQ�IRU�KHDOWK\�IRRG�SRUWLRQ�VL]HV�FDQ�EH�IRXQG�RQ�WKH�$PHULFDQ�,QVWLWXWH�RI�&DQFHU�5HVHDUFK��$,&5��ZHEVLWH��http://www.aicr.org/new-american-plate/

reduce_diet_new_american_plate_portion.html��DV�ZHOO�DV�WKH�86'$�³&KRRVH�0\�3ODWH´�ZHEVLWH�www.choosemyplate.gov.
b(QFRXUDJH�WKH�XVH�RI�KHDOWK\�UHFLSHV�IURP�UHVRXUFHV�VXFK�DV�WKH�$PHULFDQ�&DQFHU�6RFLHW\¶V�³)LQG�+HDOWK\�5HFLSHV´�ZHEVLWH��

http://www.cancer.org/healthy/eathealthygetactive/eathealthy/findhealthyrecipes/maindishes/index.
c)RU�SDWLHQWV�GHVLULQJ�PRUH�SUHFLVH�UHFRPPHQGDWLRQV�IRU�GLHWDU\�FRPSRVLWLRQ�JXLGHOLQHV�
• )DW�����±����RI�WRWDO�HQHUJ\�LQWDNH�ZLWK�VDWXUDWHG�IDW������DQG�WUDQV�IDW�����
• &DUERK\GUDWHV������±����RI�WRWDO�LQWDNH�ZLWK�KLJK�LQWDNH�RI�IUXLWV��YHJHWDEOHV��DQG�ZKROH�JUDLQV�
• 3URWHLQ�����±����RI�WRWDO�LQWDNH�DQG�JRDO�RI�����J�NJ
�5RFN�&/��'R\OH�&��'HPDUN�:DKQHIULHG�:��HW�DO��1XWULWLRQ�DQG�SK\VLFDO�DFWLYLW\�JXLGHOLQHV�IRU�FDQFHU�VXUYLYRUV��&$�&DQFHU�-�&OLQ������������������$YDLODEOH�DW�
KWWS���RQOLQHOLEUDU\�ZLOH\�FRP�GRL���������FDDF�������IXOO��

dThese foods are high in calories and should be limited if weight control is an issue.

GENERAL PRINCIPLES OF NUTRITION

• Assess daily intake of fruits, vegetables, food/beverages with added fats/sugars, processed foods, red meat, alcohol use, and
desserts

• Assess eating habits, including portion size, night grazing, snacking habits, frequency of eating out
• Encourage informed choices about food to ensure variety and adequate nutrient intake
• Recommended composition of dieta,b,c

�2/3 (or more) vegetables, fruits, whole grains, or beans
�1/3 (or less) animal protein

• Recommended sources of dietary components:
�)DW��SODQW�VRXUFHV�VXFK�DV�ROLYH�RU�FDQROD�RLO��DYRFDGRV��VHHGV�DQG�QXWV��DQG�IDWW\�¿VKd

�Carbohydrates: fruits, vegetables, whole grains, and legumes
�3URWHLQ��SRXOWU\��¿VK��OHJXPHV��ORZ�IDW�GDLU\�IRRGV��DQG�QXWV

• Limit intake of red or processed meat
• Currently there is no consensus either refuting or supporting the role of soy foods in cancer control. Thus, moderate consumption

(3 or less servings per day) of soy foods is considered prudent.
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SNWM-2

NCCN Guidelines Version 1.2016
Nutrition and Weight Management

d0DQ\�KRVSLWDOV�HPSOR\�&62V�DQG�WKRVH�LQ�SULYDWH�SUDFWLFH�FDQ�EH�DFFHVVHG�YLD�WKH�$FDGHP\�RI�1XWULWLRQ�DQG�'LHWHWLFV�ORFDWRU�DW�www.eatright.org. 

GENERAL PRINCIPLES OF WEIGHT MANAGEMENT

• Weight gain after cancer diagnosis and treatment is common; providers should discuss strategies to prevent weight gain for
normal weight and overweight/obese survivors.

• Weight gain can exacerbate risk for functional decline, comorbidity, and possibly cancer recurrence or death; and can reduce
quality of life.

• Weight management should be a priority for all cancer survivors
�Weight gain should be a priority for underweight survivors.
�Maintenance of weight should be encouraged for normal weight survivors.
�Weight loss should be a priority for overweight/obese survivors.

• Principles of weight loss:
�Limit foods that are high in calories, particularly those that provide relatively few nutrients such as sugar sweetened beverages 

and food with added fats and sugars (ie, many desserts, fried foods, fast foods).
�Substitute high-calorie foods with low-energy dense foods such as water-rich vegetables, fruits, soups, and whole grains.
�Practice portion control by using smaller plates and restricting intakes to one serving.
�Make informed food choices through routine evaluation of food labels.

• 5HIHUUDOV�WR�UHJLVWHUHG�GLHWLWLDQV��HVSHFLDOO\�WKRVH�ZKR�DUH�&HUWL¿HG�6SHFLDOLVWV�LQ�2QFRORJ\�1XWULWLRQ��&62��DQG�PHPEHUV�RI�WKH
Oncology Nutrition Dietetic Practice Group of the Academy of Nutrition and Dietetics, should be considered.d

• There is no current evidence to support the use of weight loss supplements in cancer survivors.
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SNWM-3

NCCN Guidelines Version 1.2016
Nutrition and Weight Management

eCoordination with primary care physicians and other involved providers is recommended.
f)RU�ERG\�PDVV�LQGH[��VHH��61:0�$�.
g)RU�DGGLWLRQDO�UHVRXUFHV�VHH�WKH�$6&2�7RRONLW�RQ�2EHVLW\�DQG�&DQFHU��http://www.asco.org/practice-research/obesity-and-cancer�DQG�WKH�/,9(67521*�0\�3ODWH�

Calorie Tracker: http://www.livestrong.com/myplate.

NUTRITION AND WEIGHT MANAGEMENT ASSESSMENTe INTERVENTIONS

Evaluate weight
status based on 
body mass index 
(BMI) criteriaf

Clinical Evaluation:
• Assess current dietary and physical

activity habits and ask about:
�Daily food intake and eating habits
�Physical activity habits
�Willingness to address weight (if 

necessary) and past strategies 
used to changeg

�Barriers to nutrition and weight 
management:
¡ Access to nutrient dense foods
¡ Financial and socioeconomic

issues
¡ Time

�Appetite and changes in eating 
patterns

Assess treatment effects and 
medical issues:
• Effects of treatment
�GI dysmotility
�Swallowing issues/dysphagia
�Oropharyngeal anatomic 

changes
�Bowel dysfunction
�'LJHVWLYH�HQ]\PH�LQVXI¿FLHQF\
�GI tract  

reconstruction/anastomoses
• Comorbidities:
�Cardiovascular disease
�Diabetes
�Renal disease
�Liver disease
�Mood disorders  

(eg, anxiety and depression)
�Thyroid dysfunction
�GI disease

• Medication use
• Dental health
• Supplement use

Overweight/
Obese

Normal weight

Underweight

See SNWM-4

See SNWM-4

See SNWM-4
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SNWM-4

NCCN Guidelines Version 1.2016
Nutrition and Weight Management

g)RU�DGGLWLRQDO�UHVRXUFHV�VHH�WKH�$6&2�7RRONLW�RQ�2EHVLW\�DQG�&DQFHU��http://www.asco.org/practice-research/obesity-and-cancer�DQG�WKH�/,9(67521*�0\�3ODWH�
Calorie Tracker: http://www.livestrong.com/myplate.

hCoordination with primary care physicians and other involved providers is recommended.
iModification of diet and dietary components should be done on an individual basis.
jStrongly consider for survivors with negligible weight loss from diet and exercise interventions.
kThe safety and efficacy of these drugs in cancer survivors is unknown. Lifestyle modifications is preferred over pharmacologic therapy.

NUTRITION AND WEIGHT MANAGEMENT INTERVENTIONSg,h

• Discuss “General Principles of Nutrition” (See SNWM-1)
• Discuss “General Principles of Weight Management” (See SNWM-2)
• Discuss “General Principles of Physical Activity” (See SPA-1)
• Discuss portion controli
• Refer to community resources
• Refer to dietitian or weight management programs for individualized help as neededj

• Consider evaluation for bariatric surgery or pharmacologic therapyk as appropriate (if obese or morbidly obese)i

Overweight/
Obese

• Discuss “General Principles of Nutrition” (See SNWM-1)
• Discuss “General Principles of Physical Activity” (See SPA-1)
• Reinforce maintenance of normal body weight throughout lifetime

Normal weight

• Discuss “General Principles of Nutrition” (See SNWM-1)
• Discuss increasing frequency of feedingi

• 'LVFXV�DYRLGLQJ�ÀXLG�LQWDNH�ZLWK�PHDOV
• Assess smoking status and offer smoking cessation assistance as appropriate
• Assess dental health and risk factors for poor oral intake
• Assess swallowing, taste/smell disorders, and GI motility as appropriate
• Consider referral to dietitian for individualized counseling

Underweight
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SNWM-A

NCCN Guidelines Version 1.2016
Nutrition and Weight Management

1%0,�ZDV�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD��ZHLJKW�LQ�SRXQGV��OEV��;�������KHLJKW�LQ�LQFKHV�VTXDUHG��7KH�ZHLJKW�FDWHJRULHV�DUH�DV�IROORZV�
• 8QGHUZHLJKW��%0,�������NJ�P2�
• 1RUPDO�ZHLJKW��%0,�����±�����NJ�P2�
• 2YHUZHLJKW��%0,���±�����NJ�P2�
• 2EHVH��%0,�����NJ�P2�
2)RU�ZHLJKW�UDQJHV�WKDW�IDOO�RXWVLGH�RI�WKH�WDEOH�DERYH��WKH�IROORZLQJ�%0,�FDOFXODWRU�IURP�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�PD\�EH�XVHG��

http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/english_bmi_calculator/bmi_calculator.html.

85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265
4' 10" �� �� 20 21 22 23 �� �� 26 �� �� �� 30 31 32 33 �� 36 �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
4' 11" �� �� �� 20 21 22 23 �� �� 26 �� �� �� 30 31 32 33 �� �� 36 �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��

5' �� �� �� 20 21 21 22 23 �� �� 26 �� �� �� 30 31 32 33 �� �� 36 �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
5' 1" 16 �� �� �� 20 21 22 23 �� �� 26 26 �� �� �� 30 31 32 33 �� �� 36 �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
5' 2" 16 16 �� �� �� 20 21 22 23 �� �� 26 �� �� �� �� 30 31 32 33 �� �� 36 �� �� �� �� �� �� �� �� �� �� �� �� �� ��
5' 3" �� 16 �� �� �� �� 20 21 22 23 �� �� 26 �� �� �� �� 30 31 32 33 �� �� �� 36 �� �� �� �� �� �� �� �� �� �� �� ��
5' 4" �� �� 16 �� �� �� 20 21 21 22 23 �� �� 26 �� �� �� �� 30 31 32 33 33 �� �� 36 �� �� �� �� �� �� �� �� �� �� ��
5' 5" �� �� 16 �� �� �� �� 20 21 22 22 23 �� �� 26 �� �� �� �� 30 31 32 32 33 �� �� 36 �� �� �� �� �� �� �� �� �� ��
5' 6" �� �� �� 16 �� �� �� �� 20 21 22 23 23 �� �� 26 �� �� �� �� 30 31 31 32 33 �� �� 36 36 �� �� �� �� �� �� �� ��
5' 7" 13 �� �� 16 16 �� �� �� 20 20 21 22 23 23 �� �� 26 �� �� �� �� 30 31 31 32 33 �� �� �� 36 �� �� �� �� �� �� ��
5' 8" 13 �� �� �� 16 �� �� �� �� 20 21 21 22 23 �� �� �� 26 �� �� �� �� 30 30 31 32 33 33 �� �� 36 36 �� �� �� �� ��
5' 9" 13 13 �� �� 16 16 �� �� �� �� 20 21 21 22 23 �� �� �� 26 �� �� �� �� 30 30 31 32 32 33 �� �� �� 36 �� �� �� ��
5' 10" 12 13 �� �� �� 16 16 �� �� �� �� 20 21 22 22 23 �� �� �� 26 �� �� �� �� �� 30 31 32 32 33 �� �� �� 36 �� �� ��
5' 11" 12 13 13 �� �� �� 16 �� �� �� �� 20 20 21 22 22 23 �� �� �� 26 26 �� �� �� �� 30 31 31 32 33 33 �� �� 36 36 ��

6' 12 12 13 �� �� �� 16 16 �� �� �� �� 20 20 21 22 22 23 �� �� �� 26 26 �� �� �� �� 30 31 31 32 33 33 �� �� �� 36

6' 1" 11 12 13 13 �� �� �� 16 16 �� �� �� �� 20 20 21 22 22 23 �� �� �� 26 26 �� �� �� �� 30 30 31 32 32 33 �� �� ��
6' 2" 11 12 12 13 13 �� �� �� 16 �� �� �� �� �� 20 21 21 22 22 23 �� �� �� 26 26 �� �� �� �� 30 30 31 31 32 33 33 ��
6' 3" 11 11 12 12 13 �� �� �� 16 16 �� �� �� �� �� 20 21 21 22 22 23 �� �� �� 26 26 �� �� �� �� �� 30 31 31 32 32 33

Weight in Pounds

H
ei

gh
t

Underweight Normal weight Overweight Obese

BODY MASS INDEX (BMI)1,2

7R�¿QG�DQ�LQGLYLGXDO
V�%0,�RQ�WKLV�FKDUW��¿QG�WKH�KHLJKW�RQ�WKH�OHIW�KDQG�FROXPQ�DQG�IROORZ�DFURVV�WR�WKH�FROXPQ�UHSUHVHQWLQJ�
WKH�DSSURSULDWH�ZHLJKW��7KH�FDWHJRU\�LQWR�ZKLFK�WKH�VXUYLYRU�¿WV�±�XQGHUZHLJKW��QRUPDO�ZHLJKW��RYHUZHLJKW��RU�REHVH�±�FDQ�EH�
seen at the bottom of the chart.
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SSUP-1

NCCN Guidelines Version 1.2016 
Supplement Use

a5HIHUUDO�WR�UHJLVWHUHG�GLHWLWLDQV��HVSHFLDOO\�WKRVH�ZKR�DUH�&HUWLILHG�6SHFLDOLVWV�LQ�2QFRORJ\�1XWULWLRQ��&62��VKRXOG�EH�FRQVLGHUHG�IRU�JXLGDQFH�LQ�VXSSOHPHQW�XVH��LI�
deemed necessary.

bConsider use of available resources for information on supplements �6HH�6859�%���RI���.

GENERAL PRINCIPLES OF SUPPLEMENT USE

• 6XSSOHPHQW�XVH�LV�QRW�UHFRPPHQGHG�IRU�PRVW�VXUYLYRUV��H[FHSW�LQ�LQVWDQFHV�RI�GRFXPHQWHG�GH¿FLHQFLHV��LQDGHTXDWH�GLHW��RU�FRPRUELG
indications (eg, osteoporosis, ophthamologic disorders, cirrhosis).

• Little data exist to support the use of vitamins or other dietary supplements for the purposes of cancer control, recurrence, or prevention.
• Taking vitamin supplements does not replace the need for adhering to a healthy diet.  All efforts should be made to obtain nutrients from

dietary intakea

• Providers should assess supplement use at regular intervals. Ask about reasons for supplement use and supplement ingredients.b
• 6XUYLYRUV�RI�FHUWDLQ�FDQFHUV�DUH�DW�ULVN�IRU�YLWDPDQ�GH¿FLHQFLHV�EDVHG�RQ�WKHLU�FDQFHU�WUHDWPHQW��'H¿FLHQFLHV�VKRXOG�EH�DVVHVVHG�DQG

repleted as needed (For example, See GAST-6 from the NCCN Guidelines for Gastric Cancer).
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a1DWLRQDO�&HQWHU�IRU�,PPXQL]DWLRQ�DQG�5HVSLUDWRU\�'LVHDVHV��*HQHUDO�UHFRPPHQGDWLRQV�RQ�LPPXQL]DWLRQ�����UHFRPPHQGDWLRQV�RI�WKH�$GYLVRU\�&RPPLWWHH�RQ�
,PPXQL]DWLRQ�3UDFWLFHV��$&,3���00:5�5HFRPP�5HS���������������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG���������.

b$OVR�VHH��$GYLVRU\�&RPPLWWHH�RQ�,PPXQL]DWLRQ�3UDFWLFHV�5HFRPPHQGHG�,PPXQL]DWLRQ�6FKHGXOH�IRU�$GXOWV�$JHG����<HDUV�RU�2OGHU�²�8QLWHG�6WDWHV������
6RXUFH��00:5��)HEUXDU\�����������������
c5XELQ�/*��/HYLQ�0-��/MXQJPDQ�3��HW�DO�������,'6$�FOLQLFDO�SUDFWLFH�JXLGHOLQH�IRU�YDFFLQDWLRQ�RI�WKH�LPPXQRFRPSURPLVHG�KRVW��&OLQ�,QIHFW�'LV�������������������
d6HH�9DFFLQHV�&RQWUDLQGLFDWHG�RU�WR�%H�8VHG�:LWK�&DXWLRQ�LQ�$FWLYHO\�,PPXQRFRPSURPLVHG�6XUYLYRUV�9DFFLQHV�7KDW�&DQ�%H�8VHG�:LWK�&DXWLRQ�,Q�&ORVH�&RQWDFWV�RI 
,PPXQRFRPSURPLVHG�6XUYLYRUV��6,0,1�$�.

eCancer treatment includes chemotherapy, surgery, treatment with immunosuppressive drugs, radiation, and splenectomy.

GENERAL PRINCIPLES OF IMMUNIZATIONS
• These principles apply to cancer survivors, including those with hematologic or solid tumor malignancies and those post transplant.

• &OLQLFLDQV�VKRXOG�FRQVLGHU�DQG�HQFRXUDJH�WKH�DGPLQLVWUDWLRQ�RI�LQDFWLYDWHG�YDFFLQHV��HJ��LQÀXHQ]D���YDFFLQHV�PDGH�RI�SXUL¿HG�DQWLJHQV
(eg, pneumococcus), bacterial components (eg, diphtheria-tetanus-pertussis), or genetically engineered recombinant antigens (eg,
hepatitis B) in all cancer and transplant survivors. In the absence of known harm, administration of inactivated vaccines with the hope of
achieving some protection may be worthwhile. The usual doses and schedules are recommended.a,b,c 
�Recommended Adult Immunization Schedule for Adults Aged 19 Years or Older ² United States, 2016 http://www.cdc.gov/vaccines/

schedules/downloads/adult/adult-combined-schedule.pdf

• Vaccines as a strategy to prevent infection represents a unique challenge in cancer and transplant survivors. Vaccines may not trigger
SURWHFWLYH�LPPXQH�UHVSRQVHV�LQ�DFWLYHO\�LPPXQRFRPSURPLVHG�LQGLYLGXDOV�RU�LQ�VXUYLYRUV�ZLWK�UHVLGXDO�LPPXQH�GH¿FLWV��,Q�DGGLWLRQ�
certain vaccines such as those that are live attenuated (eg, zoster, MMR) are contraindicated in actively immunosuppressed individuals
because of a proven or theoretical increased risk of prolonged shedding and disease from the live organism present in the vaccine;
other live attenuated vaccines might also be contraindicated in survivors’ close contacts (eg, oral polio vaccine). Live viral vaccinesd
should be avoided in survivors with lymphomas, other malignant neoplasms affecting the bone marrow or lymphatic system, or history
RI�FHOOXODU�LPPXQRGH¿FLHQF\�

• Ideally, clinicians should have administered all indicated vaccines to patients before initiation of cancer treatment (if possible, at least
two weeks before cancer treatment).e
�Inactivated or recombinant vaccines should be administered 2 or more weeks before cancer treatment and 3 or more months after 
FDQFHU�FKHPRWKHUDS\��:KLOH�WKLV�VFKHGXOH�LV�SUHIHUUHG��WKH�LQDFWLYDWHG�LQÀXHQ]D�YDFFLQH�FDQ�EH�DGPLQLVWHUHG�GXULQJ�FDQFHU� 
treatment. 
�Live viral vaccinesd can be administered 4 or more weeks before cancer treatment or 3 or more months after cancer chemotherapy, 

but consultation with an infectious disease specialist or physician familiar with vaccination in survivors and/or patients with cancer is 
recommended. 

• In survivors who received anti-B cell antibody therapy, vaccination should be delayed for at least 6 months after chemotherapy and the
last dose of such therapy.
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d6HH�9DFFLQHV�&RQWUDLQGLFDWHG�RU�WR�%H�8VHG�:LWK�&DXWLRQ�LQ�$FWLYHO\�,PPXQRFRPSURPLVHG�6XUYLYRUV�9DFFLQHV�7KDW�&DQ�%H�8VHG�:LWK�&DXWLRQ�,Q�&ORVH�&RQWDFWV�RI 
,PPXQRFRPSURPLVHG�6XUYLYRUV��6,0,1�$�.

f+&7�LQFOXGHV�SHULSKHUDO�EORRG�VWHP�FHOO�WUDQVSODQWDWLRQ��ERQH�PDUURZ�WUDQVSODQWDWLRQ��%07���DQG�FRUG�EORRG�WUDQVSODQWDWLRQ�
gSafe pet care tips include washing hands with soap and running water after handling animals and their feces. If possible, survivors should avoid direct contact with 

animal feces.
hTravel precautions include education on the need for pre-travel vaccines, prophylaxis against specific infections, and education on how to prevent waterborne, 

airborne, and zoonotic infections. Travelers may find useful information at http://wwwnc.cdc.gov/travel/yellowbook/2016/advising-travelers-with-specific-needs/
immunocompromised-travelers or by consulting a travel clinic.

i([DPSOHV�RI�JDUGHQLQJ�SUHFDXWLRQV�LQFOXGH�
• Wearing gloves to avoid skin cuts/punctures that could have delayed healing and to avoid thorns than can have fungus or staphylococcus/streptococcus.
• :HDULQJ�D�SURWHFWLYH�PDVN�WR�DYRLG�VSRUHV���)RU�JXLGHOLQHV�RQ�SK\VLFDO�DFWLYLW\��VHH�[SPA-1]�
j6HH�*HQHUDO�3ULQFLSOHV�RI�9DFFLQHV�LQ�&DQFHU�6XUYLYRUV��6,0,1�%�.
k3DWLHQWV�VKRXOG�QRW�EH�RQ�LPPXQRVXSSUHVVLYH�GUXJV�LQFOXGLQJ������PJ�NJ�RI�SUHGQLVRQH�RU�HTXLYDOHQW��RU�JUHDWHU�WKDQ�D�FRPELQDWLRQ�RI�WZR�LPPXQRVXSSUHVVLYH�

medications given concurrently.

RISK ASSESSMENT 
AND SCREENING

INTERVENTIONS

Risk factors for infections:
• Underlying disease
• Post-splenectomy
• Prior chemotherapy
• Monoclonal antibodies

(eg, rituximab, alemtuzumab)
• Prior radiation
• Corticosteroids
• Prior hematopoietic cell

transplantation (HCT)f
• Prior/current exposure to endemic

infections or epidemics
• Blood transfusion history

• Education on infection prevention practices
�Safe pet care/avoidance of zoonosisg

�Travel precautionsh

�Gardening precautionsi

• Vaccinesd,j

�Assess overall immune system viability and history of allergic 
reactions to vaccines
¡ Baseline WBC should be adequate before starting

vaccinations, unless elevated due to disease status 
¡ Patient should not be on immunosuppressive drugsk or

chemotherapy
¡ Ongoing infection should not be present

• Antimicrobial prophylaxis
(See NCCN Guidelines for Prevention and
Treatment of Cancer-Related Infections)

See SIMIN-3
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d6HH�9DFFLQHV�&RQWUDLQGLFDWHG�RU�WR�%H�8VHG�:LWK�&DXWLRQ�LQ�$FWLYHO\�,PPXQRFRPSURPLVHG�6XUYLYRUV�9DFFLQHV�7KDW�&DQ�%H�8VHG�:LWK�&DXWLRQ�,Q�&ORVH�&RQWDFWV�RI 
,PPXQRFRPSURPLVHG�6XUYLYRUV��6,0,1�$�.

j6HH�*HQHUDO�3ULQFLSOHV�RI�9DFFLQHV�LQ�&DQFHU�6XUYLYRUV��6,0,1�%�.
lInactivated or purified antigens or bacterial components should be administered beginning at least 3 months after chemotherapy or radiation therapy and 6 months 
DIWHU�KHPDWRSRLHWLF�FHOO�WUDQVSODQWDWLRQ��+&7���D�GRVH�RI�LQDFWLYDWHG�LQIOXHQ]D�YDFFLQH�FDQ�EH�JLYHQ�DV�HDUO\�DV���PRQWKV�DIWHU�+&7��EXW�D�VHFRQG�GRVH�VKRXOG�EH�
FRQVLGHUHG�LQ�WKLV�VLWXDWLRQ���

mThese vaccines should be considered if there are unique circumstances such as functional or anatomic asplenia or in patient's lifestyle, upcoming travel, or local 
epidemic or risks that merit their use. Please consult with an infectious disease or travel medicine specialist.

n6HH�3ULQFLSOHV�RI�,QIOXHQ]D�9DFFLQH�V���6,0,1�&�.
o3&9����DQG�3369����DUH�UHFRPPHQGHG�IRU�DGXOWV�ZLWK�LPPXQRFRPSURPLVLQJ�FRQGLWLRQV��LH��+&7�DQG�IXQFWLRQDO�RU�DQDWRPLF�DVSOHQLD���&HQWHUV�IRU�'LVHDVH�&RQWURO�
DQG�3UHYHQWLRQ��&'&���8VH�RI����YDOHQW�SQHXPRFRFFDO�FRQMXJDWH�YDFFLQH�DQG����YDOHQW�SQHXPRFRFFDO�SRO\VDFFKDULGH�YDFFLQH�IRU�DGXOWV�ZLWK�LPPXQRFRPSURPLVLQJ�
FRQGLWLRQV��UHFRPPHQGDWLRQV�RI�WKH�$GYLVRU\�&RPPLWWHH�RQ�,PPXQL]DWLRQ�3UDFWLFHV��$&,3���00:5�0RUE�0RUWDO�:NO\�5HS������������������ 
Available at: KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG���������. 

p5HFRPPHQGHG�LQ�KLJK�ULVN�SDWLHQWV�RU�WKRVH�ZLWK�IXQFWLRQDO�RU�DQDWRPLF�DVSOHQLD��)RODUDQPL�7��5XELQ�/��0DUWLQ�6:��3DWHO�0��0DF1HLO�-5��&HQWHUV�IRU�'LVHDVH�&RQWURO�
�&'&��8VH�RI�VHURJURXS�%�PHQLQJRFRFFDO�YDFFLQHV�LQ�SHUVRQV�DJHG�����\HDUV�DW�LQFUHDVHG�ULVN�IRU�VHURJURXS�%�PHQLQJRFRFFDO�GLVHDVH��UHFRPPHQGDWLRQV�RI�WKH�
$GYLVRU\�&RPPLWWHH�RQ�,PPXQL]DWLRQ�3UDFWLFHV��������00:5�0RUE�0RUWDO�:NO\�5HS�����������������

VACCINE TYPEd,j TREATMENT

• ,QDFWLYH�LQÀXHQ]D�YDFFLQH��,,9��,QÀXHQ]D�YDFFLQH
recommended annuallyn

• Pneumococcal vaccineo

• Tetanus, diphtheria, pertussis (Tdap)
• Human papillomavirus (HPV) in previously unvaccinated

females and males between 11–26 years of age

• Hepatitis B
�3 doses (at 0, 1, and 6 months) 40 mcg/mL 

• Hepatitis A
�2 doses

• +DHPRSKLOXV�LQÀXHQ]DH�W\SH�E
• Meningococcusp

• Typhoid bacterial capsular polysaccharide
• Inactivated polio vaccine (IPV)
• Japanese encephalitis
• Rabies virus

,QDFWLYDWHG��SXUL¿HG�DQWLJHQVl 
or 
Bacterial componentsl

Recommended for 
all cancer survivors

Recommended if some 
special circumstance or risk 
factor is presentm 
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1Severe complications have followed vaccination with live attenuated vaccines among immunocompromised patients. They should not be offered to an actively 
immunocompromised or transplant survivor or their close contacts, unless cleared by a clinician experienced in vaccine use or by an infectious disease specialist. 
If a live attenuated vaccine is inadvertently administered to a survivor's close contact, close contact with the survivor should be avoided for 2 to 6 weeks following 
vaccination depending on the type of administered vaccine.

2)RU�DGGLWLRQDO�UHFRPPHQGDWLRQV�UHJDUGLQJ�=RVWHU�YDFFLQH��VHH�3ULQFLSOHV�RI�=RVWHU��6KLQJOHV��9DFFLQH�8VH�LQ�&DQFHU�RU�7UDQVSODQW�6XUYLYRUV��6,0,1�'�.
3Immunocompromised patients should avoid contact with persons who develop skin lesions after receipt of varicella or zoster vaccine, until the lesions clear. 
�5XELQ�/*��/HYLQ�0-��/MXQJPDQ�3��HW�DO�������,'6$�&OLQLFDO�SUDFWLFH�JXLGHOLQH�IRU�YDFFLQDWLRQ�RI�WKH�LPPXQRFRPSURPLVHG�KRVW��&OLQ�,QIHFW�'LV�����������������
�,PPXQRFRPSURPLVHG�VXUYLYRUV�VKRXOG�DYRLG�KDQGOLQJ�GLDSHUV�RI�FKLOGUHQ�ZKR�KDYH�EHHQ�YDFFLQDWHG�ZLWK�URWDYLUXV�YDFFLQH�IRU���ZHHNV�DIWHU�YDFFLQDWLRQ�

VACCINES CONTRAINDICATED OR TO BE USED WITH CAUTION IN ACTIVELY 
IMMUNOCOMPROMISED SURVIVORS

Live attenuated vaccines1

• ,QÀXHQ]D��OLYH��DWWHQXDWHG�LQÀXHQ]D�YDFFLQH��/$,9�
• Measles, mumps, rubella (MMR)
• Varicella (VAR)2,3

• Zoster (ZOS)2,3

• Oral typhoid
• Yellow fever
• Rotavirus
• Oral polio

VACCINES THAT CAN BE USED WITH CAUTION IN CLOSE CONTACTS OF 
IMMUNOCOMPROMISED SURVIVORS4

• ,QÀXHQ]D��OLYH��DWWHQXDWHG�LQÀXHQ]D�YDFFLQH��/$,9�
• Measles, mumps, and rubella (MMR)
• Varicella (VAR)2,3

• Zoster (ZOS)2,3

• Oral typhoid
• Yellow fever
• Rotavirus5
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Continue

1Use of 13-valent pneumococcal conjugate vaccine and 23-valent pneumococcal polysaccharide vaccine for adults with immunocompromising conditions: 
UHFRPPHQGDWLRQV�RI�WKH�$GYLVRU\�&RPPLWWHH�RQ�,PPXQL]DWLRQ�3UDFWLFHV��$&,3���00:5�0RUE�0RUWDO�:NO\�5HS������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG���������.

2.LP�'.��%ULGJHV�&%��+DUULPDQ�.+��HW�DO��$GYLVRU\�FRPPLWWHH�RQ�LPPXQL]DWLRQ�SUDFWLFHV�UHFRPPHQGHG�LPPXQL]DWLRQ�VFKHGXOH�IRU�DGXOWV�DJHG����\HDUV�RU�ROGHU�
�8QLWHG�6WDWHV��������00:5�0RUE�0RUWDO�:NO\�5HS����������������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG��������� and Advisory Committee on 
,PPXQL]DWLRQ�3UDFWLFHV�5HFRPPHQGHG�,PPXQL]DWLRQ�6FKHGXOH�IRU�$GXOWV�$JHG����<HDUV�RU�2OGHU�²�8QLWHG�6WDWHV�������6RXUFH��00:5��)HEUXDU\�����������������

3,Q�VXUYLYRUV�ZKR�UHFHLYHG�DQWL�%�FHOO�DQWLERG\�WKHUDS\��WKH�DERYH�YDFFLQHV�FDQ�EH�JLYHQ��EXW�VKRXOG�EH�GHOD\HG�IRU�DW�OHDVW���PRQWKV�DIWHU�FKHPRWKHUDS\�DQG�WKH�ODVW�
dose of such therapy.

GENERAL PRINCIPLES OF VACCINES IN CANCER SURVIVORS

Vaccination in Non-Transplant Survivors1,2

• These principles apply to survivors of hematologic or solid tumor malignancies except those receiving anti-B-cell antibodies.3

• The following vaccines can be administered to cancer survivors:
�,QÀXHQ]D�YDFFLQH�DQQXDOO\��6HH�3ULQFLSOHV�RI�,QÀXHQ]D�9DFFLQH�V��6,0,1�&�
�Pneumococcal vaccine

¡ 13-valent pneumococcal conjugate vaccine (PCV13) x 1 dose if never vaccinated against pneumococcus
¡ 23-valent pneumococcal polysaccharide vaccine (PPSV23) should be administered at least 8 weeks after the indicated dose(s) of

PCV13
¡ )RU�WKRVH�ZKR�UHFHLYHG�3369����3&9���VKRXOG�EH�DGPLQLVWHUHG����\HDU�DIWHU�WKH�ODVW�3369���GRVH

�Tetanus, diphtheria, pertussis vaccine (Td/Tdap): 
¡ Administer a one-time dose of Tdap to adults younger than age 65 years who have not received Tdap previously or for whom vaccine

status is unknown to replace one of the 10-year Td boosters (substitute 1-time dose of Tdap for Td booster; then boost with Td every 
10 years). Otherwise Td booster every 10 years.

�Consider human papillomavirus (HPV) vaccine in survivors 11–26 years of age
¡ Female 3 doses
¡ Male 3 doses
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GENERAL PRINCIPLES OF VACCINES IN CANCER SURVIVORS

Vaccination in Hematopoietic Cell Transplant (HCT) Survivors4,5

• ,QÀXHQ]D�YDFFLQH�DQQXDOO\
(6HH�3ULQFLSOHV�RI�,QÀXHQ]D�9DFFLQH�V��6,0,1�&)
�One dose should be administered annually to all cancer survivors  

starting 6 months after HCT and starting 4 months after if there is 
D�FRPPXQLW\�RXWEUHDN�RI�LQÀXHQ]D�DV�GH¿QHG�E\�WKH�ORFDO�KHDOWK�
department. 

• Pneumococcal vaccine
�Three doses (1 month apart) of PCV13 should be administered  

3–6 months after HCT. 
�At 12 months after HCT, 1 dose of PPSV23 should be given provided 

the patient does not have chronic graft-versus-host disease (GVHD).
�For patients with chronic GVHD, a fourth dose of PCV13 can be 

given at 12 months after HCT.
• +DHPRSKLOXV�LQÀXHQ]DH�W\SH�E��+LE��YDFFLQH
�Three doses of Hib vaccine should be administered 6–12 months 

after HCT.
• Meningococcal conjugate vaccine quadrivalent (MCV4)
�The MCV4 vaccine may be considered in outbreak situations or in 

endemic areas.
• Tetanus, diphtheria, pertussis (Td/Tdap) vaccine
�Three doses of tetanus/diphtheria–containing vaccine should be 
DGPLQLVWHUHG���PRQWKV�DIWHU�+&7��DGPLQLVWHU�WKH�¿UVW���GRVHV�
at least 4 weeks apart and the third dose 6–12 months after the 
second). This three-dose-regimen should be followed by Td 
boosters every 10 years.
� Administration of 3 doses of DTaP should be considered 

(can replace second and third dose by Td). 

• Hepatitis B vaccine
�Three doses of HepB vaccine should be administered 6–12 months 

after HCT. 
�If a postvaccination anti-Hepatitis B surface antigen (anti-HBs) 
FRQFHQWUDWLRQ�RI�����P,8�P/�LV�QRW�REWDLQHG��D�VHFRQG���GRVH�
series of HepB vaccine is recommended.
�1st dose of HepB vaccine (after which anti-HBs is tested) using 
KLJK�GRVH�����ȝJ��VKRXOG�EH�DGPLQLVWHUHG�

• Inactivated Polio Vaccine (IPV)
�Three doses of IPV vaccine should be administered 6–12 months 

after HCT
• Consider human papillomavirus (HPV) vaccine
�Consider administration of 3 doses of HPV vaccine 6–12 months 

after HCT for female patients aged 11–26 years and HPV vaccine 
for males aged 11–26 years.

• Live viral vaccines should not be administered to HCT survivors
with active GVHD or ongoing immunosuppression. They should only
be administered to HCT survivors without active GVHD or ongoing
immunosuppression following consultation with an infectious
diseases specialist.
�Measles, mumps, rubella (MMR) vaccine

¡ MMR vaccine should be avoided within 4 weeks before HCT.
¡ A 2-dose series of MMR vaccine should be administered to

measles-seronegative adolescents and adults 24 months
after HCT in patients with neither chronic GVHD nor ongoing
immunosuppression and 8–11 months after the last dose of
immune globulin intravenous (IGIV).

�Zoster vaccine (VAR)
¡ A 2-dose series of VAR should be administered 24 months after

HCT to varicella-seronegative patients with neither GVHD nor
ongoing immunosuppression and 8–11 months after the last
dose of IGIV.

�5XELQ�/*��/HYLQ�0-��/MXQJPDQ�3��HW�DO�������,'6$�FOLQLFDO�SUDFWLFH�JXLGHOLQH�IRU�
YDFFLQDWLRQ�RI�WKH�LPPXQRFRPSURPLVHG�KRVW��&OLQ�,QIHFW�'LV�������������������
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG���������.

�HCT includes peripheral blood stem cell transplantation, bone marrow 
WUDQVSODQWDWLRQ��%07���DQG�FRUG�EORRG�WUDQVSODQWDWLRQ�
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6,GHDOO\��FOLQLFLDQV�VKRXOG�KDYH�DGPLQLVWHUHG�DOO�LQGLFDWHG�YDFFLQHV�WR�SDWLHQWV�DW�OHDVW���ZHHNV�EHIRUH�LQLWLDWLRQ�RI�FDQFHU�WUHDWPHQW��LH��FKHPRWKHUDS\��VXUJHU\��WUHDWPHQW�
ZLWK�LPPXQRVXSSUHVVLYH�GUXJV��UDGLDWLRQ��VSOHQHFWRP\��

�)RU�SDWLHQWV�WUDYHOLQJ�WR�HQGHPLF�FRXQWULHV��YDFFLQHV�VXFK�DV�W\SKRLG�EDFWHULDO�FDSVXODU�SRO\VDFFKDULGH��LQDFWLYDWHG�SROLR�YDFFLQH��,39���-DSDQHVH�HQFHSKDOLWLV��DQG�
UDELHV�YLUXV�DUH�UHFRPPHQGHG�E\�WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��www.cdc.gov��

�)RODUDQPL�7��5XELQ�/��0DUWLQ�6:��3DWHO�0��0DF1HLO�-5��&HQWHUV�IRU�'LVHDVH�&RQWURO��&'&���8VH�RI�VHURJURXS�%�PHQLQJRFRFFDO�YDFFLQHV�LQ�SHUVRQV�DJHG�����\HDUV�DW�
LQFUHDVHG�ULVN�IRU�VHURJURXS�%�PHQLQJRFRFFDO�GLVHDVH��UHFRPPHQGDWLRQV�RI�WKH�$GYLVRU\�&RPPLWWHH�RQ�,PPXQL]DWLRQ�3UDFWLFHV��������00:5�0RUE�0RUWDO�:NO\�5HS��
�����-XQ�������������������

�This vaccine is recommended for patients with egg allergies.

Vaccines Considered Safe For Cancer And Transplant Survivors And Close Contacts6

GENERAL PRINCIPLES OF VACCINES IN CANCER SURVIVORS

,QDFWLYDWHG�RU�SXUL¿HG�DQWLJHQV�RU�EDFWHULDO�FRPSRQHQWV7

• ,QÀXHQ]D��LQDFWLYDWHG�LQÀXHQ]D�YLUXV�YDFFLQH
�Trivalent (IIV3), Standard Dose
�Trivalent (IIV3), High Dose
�Quadrivalent (IIV4), Standard Dose

• Pneumococcus:
�Pneumococcal conjugate vaccine (PCV)
�PPSV

• Meningococcus:
�Quadrivalent meningococcal conjugate vaccine 

(MCV4: serotypes A,C,W, Y) 
�Meningococcal vaccine (serotype B)8

• Tetanus, diphtheria, pertussis (Td/Tdap)
• Hepatitis A
• +DHPRSKLOXV�LQÀXHQ]DH�W\SH�E

Recombinant viral antigens
• Hepatitis B
• Human papillomavirus (HPV) female and HPV male
• 5HFRPELQDQW�WULYDOHQW�LQÀXHQ]D�YDFFLQH��5,9��9
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1IIV influenza vaccine recommended except for patients with severe egg allergies.
2.LP�'.��%ULGJHV�&%��+DUULPDQ�.+��HW�DO��$GYLVRU\�FRPPLWWHH�RQ�LPPXQL]DWLRQ�SUDFWLFHV�UHFRPPHQGHG�LPPXQL]DWLRQ�VFKHGXOH�IRU�DGXOWV�DJHG����\HDUV�RU�ROGHU�
�8QLWHG�6WDWHV��������00:5�0RUE�0RUWDO�:NO\�5HS����������������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG���������. and Advisory Committee on 
,PPXQL]DWLRQ�3UDFWLFHV�5HFRPPHQGHG�,PPXQL]DWLRQ�6FKHGXOH�IRU�$GXOWV�$JHG����<HDUV�RU�2OGHU�²�8QLWHG�6WDWHV�������6RXUFH��00:5��)HEUXDU\�����������������

3$SSLDK�*'��%ODQWRQ�/��'
0HOOR�7��HW�DO��,QIOXHQ]D�DFWLYLW\���8QLWHG�6WDWHV����������VHDVRQ�DQG�FRPSRVLWLRQ�RI�WKH���������LQIOXHQ]D�YDFFLQH��00:5�0RUE�0RUWDO�:NO\�
5HS������������������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG���������. 

�This vaccine is recommended for patients with egg allergies.

PRINCIPLES OF INFLUENZA VACCINE(S)1,2

• $QQXDO�LQÀXHQ]D�YDFFLQDWLRQ�LV�UHFRPPHQGHG3�IRU�DOO�FDQFHU�DQG�WUDQVSODQW�VXUYLYRUV��/LYH�DWWHQXDWHG�LQÀXHQ]D�YDFFLQHV�VKRXOG
be avoided in these individuals unless they have been cleared to do so by an infectious disease specialist or physician familiar with
vaccination in this population.

• )RU�D�VXPPDU\�RI�UHFRPPHQGDWLRQV�IRU�SUHYHQWLRQ�DQG�FRQWURO�RI�LQÀXHQ]D�ZLWK�YDFFLQHV�VHH�
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6430a3.htm

• &RPSRQHQWV�RI�WKH�LQÀXHQ]D�YDFFLQH�DUH�GHWHUPLQHG�HDFK�\HDU�E\�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��DFFRUGLQJ�WR�UHSRUWV�RI�WKH�PRVW
FRPPRQ�LQÀXHQ]D�YLUXVHV�WKDW�DUH�OLNHO\�WR�FLUFXODWH�WKDW�\HDU�

• ,QÀXHQ]D�YDFFLQHV�FDQ�EH�LQDFWLYDWHG��UHFRPELQDQW��RU�OLYH�DWWHQXDWHG��7KH\�PD\�FRQWDLQ�VWDQGDUG�RU�KLJKHU�GRVHV�RI�WKH�DQWLJHQ��7KH\
can be trivalent or quadrivalent.

Preferred Vaccines
• ,QDFWLYDWHG�LQÀXHQ]D�YDFFLQH
�Trivalent (IIV3), Standard Dose
�Trivalent (IIV3), High Dose
�Quadrivalent (IIV4), Standard Dose

• 5HFRPELQDQW�LQÀXHQ]D�YDFFLQH4

�Trivalent (RIV3)

To date, there is no evidence that one vaccine is superior to any other vaccine. Health care providers should primarily choose one of the 
inactivated or recombinant vaccines and avoid giving the live-attenuated virus vaccine to cancer and transplant survivors.
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Immunizations and Infections

1+DOHV�&0��+DUSD]�5��2UWHJD�6DQFKH]�,��8SGDWH�RQ�UHFRPPHQGDWLRQV�IRU�XVH�RI�KHUSHV�]RVWHU�YDFFLQH��00:5�0RUE�0RUWDO�:NO\��������������������
25XELQ�/*��/HYLQ�0-��/MXQJPDQ�3��HW�DO�������,'6$�FOLQLFDO�SUDFWLFH�JXLGHOLQH�IRU�YDFFLQDWLRQ�RI�WKH�LPPXQRFRPSURPLVHG�KRVW��&OLQ�,QIHFW�'LV�����������������
3=RVWHU�YDFFLQDWLRQ�LV�QRW�LQGLFDWHG�WR�WUHDW�DFXWH�]RVWHU��WR�SUHYHQW�SHUVRQV�ZLWK�DFXWH�]RVWHU�IURP�GHYHORSLQJ�SRVWKHUSHWLF�QHXUDOJLD��3+1��D�FRPPRQ�FRPSOLFDWLRQ�RI�
]RVWHU�WKDW�UHVXOWV�LQ�FKURQLF��RIWHQ�GHELOLWDWLQJ�SDLQ�WKDW�FDQ�ODVW�PRQWKV�RU�HYHQ�\HDUV���RU�WR�WUHDW�RQJRLQJ�3+1��%HIRUH�URXWLQH�DGPLQLVWUDWLRQ�RI�]RVWHU�YDFFLQH��LW�LV�
QRW�QHFHVVDU\�WR�DVN�SDWLHQWV�DERXW�WKHLU�KLVWRU\�RI�YDULFHOOD��FKLFNHQSR[��RU�WR�FRQGXFW�VHURORJLF�WHVWLQJ�IRU�YDULFHOOD�LPPXQLW\��+DOHV�&0��+DUSD]�5��2UWHJD�6DQFKH]�,��
8SGDWH�RQ�UHFRPPHQGDWLRQV�IRU�XVH�RI�KHUSHV�]RVWHU�YDFFLQH��00:5�0RUE�0RUWDO�:NO\��������������������

�6XUYLYRUV�WDNLQJ�FKURQLF�DF\FORYLU��IDPFLFORYLU��YDODF\FORYLU��RU�YDOJDQFLFORYLU�VKRXOG�GLVFRQWLQXH�WKHVH�PHGLFDWLRQV�DW�OHDVW����KRXUV�EHIRUH�DGPLQLVWUDWLRQ�RI�]RVWHU�
vaccine. These medications should not be used for at least 2 weeks after vaccination, by which time the immunologic effect should be established.

PRINCIPLES OF ZOSTER (SHINGLES) VACCINE USE IN CANCER OR TRANSPLANT SURVIVORS1,2

• Zoster vaccine may be considered in survivors with a history of solid tumors or leukemia whose disease is in remission, who have restored
their immunocompetence, and who have not received chemotherapy or radiation for at least 3 months.

• ,I�]RVWHU�YDFFLQH�LV�JLYHQ�SULRU�WR�VWDUWLQJ�WKHUDS\��LW�VKRXOG�EH�DGPLQLVWHUHG�DW�OHDVW���ZHHNV�SULRU�WR�WKH�¿UVW�GRVH�RI�LPPXQRVXSSUHVVLYH
therapy.2

• The vaccine can be administered to select immunocompetent survivors regardless of whether they report a prior episode of herpes zoster.3
• Licensed antiviral medications active against members of the herpes virus family (eg, acyclovir, famciclovir, valacyclovir, valganciclovir)

might interfere with replication of the live, varicella zoster virus (VZV)-based zoster vaccine.4

• A single dose of zoster vaccine is recommended for cancer or transplant survivors 60 years of age and older assuming that active or
RQJRLQJ�LPPXQRGH¿FLHQF\�LV�QRW�SUHVHQW�DQG�WKDW�WKHUH�LV�QR�KLVWRU\�RI�FHOOXODU�LPPXQRGH¿FLHQF\�
�For survivors age 50–59 years, zoster vaccination should be considered in those with a history of varicella or zoster infection or VZV 

seropositive with no previous doses of varicella vaccine.

• Zoster vaccine should be avoided:
�in patients with lymphomas, other malignant neoplasms affecting the bone marrow or lymphatic system, or a history of cellular 
LPPXQRGH¿FLHQF\�
�in patients on immunosuppressive therapy, including high-dose corticosteroids (>20 mg/d of prednisone or equivalent) lasting two or 

more weeks; and
�in patients undergoing or with history of HCT. The experience of HCT recipients with VZV-containing vaccines (eg, zoster vaccine) 

is limited. Physicians should assess the immune status of the recipient on a case-by-case basis to determine the relevant risks. If 
a decision is made to vaccinate with zoster vaccine, the vaccine should be administered at least 24 months after transplantation in 
patients without active graft-versus-host disease (GVHD) or enhanced immunosuppression.
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QHDUO\������PLOOLRQ�LQ����������7KHVH�QXPEHUV�DUH�SUHGLFWHG�WR�UHDFK�
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LVRODWHG�DQG�VFDUHG��)XUWKHUPRUH��WKHLU�SULPDU\�FDUH�SK\VLFLDQV��3&3V���
ZKR�PD\�QRZ�EH�UHVSRQVLEOH�IRU�WKHLU�FDUH��RIWHQ�GR�QRW�NQRZ�KRZ�EHVW�
WR�FDUH�IRU�WKH�VSHFLILF�FRQFHUQV�DQG�QHHGV�RI�FDQFHU�VXUYLYRUV���
$6&2¶V�UHFHQW�VWDWHPHQW��³$FKLHYLQJ�+LJK�4XDOLW\�&DQFHU�6XUYLYRUVKLS�
&DUH�´�FLWHV�D�QHHG�IRU�VWDQGDUGL]HG��HYLGHQFH�EDVHG�SUDFWLFH�
JXLGHOLQHV�IRU�WKH�PDQDJHPHQW�RI�WUHDWPHQW�HIIHFWV�DQG�KHDOWK�

SURPRWLRQ�RI�VXUYLYRUV���$6&2��1&&1��DQG�RWKHU�JURXSV�WKDW�DUH�
ZRUNLQJ�LQ�SDUDOOHO�KRSH�WR�SURYLGH�WKLV�JXLGDQFH���

7KH�1&&1�6XUYLYRUVKLS�3DQHO�LV�FRPSULVHG�RI�D�PXOWLGLVFLSOLQDU\�SDQHO�
RI�H[SHUWV�WKDW�LQFOXGHV�DW�OHDVW�RQH�RQFRORJLVW��ERQH�PDUURZ�WUDQVSODQW�
FOLQLFLDQ��J\QHFRORJLVW��XURORJLVW��LQIHFWLRXV�GLVHDVH�VSHFLDOLVW��
FDUGLRORJLVW��3&3��SV\FKRORJLVW��H[HUFLVH�SK\VLRORJLVW��QXWULWLRQ�VFLHQWLVW��
QXUVH��HSLGHPLRORJLVW��DQG�SDWLHQW�DGYRFDWH��7KH�SDQHO�GHILQHG�JHQHUDO�
SULQFLSOHV�RI�FDQFHU�VXUYLYRUVKLS�WR�KHOS�JXLGH�WKH�UHFRPPHQGDWLRQV�
WKDW�IRUP�WKH�EDVLV�IRU�WKHVH�JXLGHOLQHV���

/LWHUDWXUH�6HDUFK�&ULWHULD�DQG�*XLGHOLQHV�8SGDWH�
0HWKRGRORJ\�
3ULRU�WR�WKH�XSGDWH�RI�WKLV�YHUVLRQ�RI�WKH�1&&1�*XLGHOLQHV�IRU�
6XUYLYRUVKLS��DQ�HOHFWURQLF�VHDUFK�RI�WKH�3XE0HG�GDWDEDVH�ZDV�
SHUIRUPHG�WR�REWDLQ�NH\�OLWHUDWXUH�LQ�WKH�ILHOG�RI�FDQFHU�VXUYLYRUVKLS�
SXEOLVKHG�EHWZHHQ�6HSWHPEHU���������DQG�6HSWHPEHU����������XVLQJ�
WKH�IROORZLQJ�VHDUFK�WHUPV�����QHRSODVPV�>0H6+�7HUPV@�25�
�QHRSODVPV�>$OO�)LHOGV@�25��FDQFHU�>$OO�)LHOGV@��$1'���VXUYLYRUV�>0H6+�
7HUPV@�25��VXUYLYRUV�>$OO�)LHOGV@�25��VXUYLYRU�>$OO�)LHOGV@���25�
���QHRSODVPV�>0H6+�7HUPV@�25��QHRSODVPV�>$OO�)LHOGV@�25�
�FDQFHU�>$OO�)LHOGV@��$1'���VXUYLYRUVKLS�>$OO�)LHOGV@����7KH�3XE0HG�
GDWDEDVH�ZDV�FKRVHQ�EHFDXVH�LW�UHPDLQV�WKH�PRVW�ZLGHO\�XVHG�
UHVRXUFH�IRU�PHGLFDO�OLWHUDWXUH�DQG�LQGH[HV�RQO\�SHHU�UHYLHZHG�
ELRPHGLFDO�OLWHUDWXUH���

7KH�VHDUFK�UHVXOWV�ZHUH�QDUURZHG�E\�VHOHFWLQJ�VWXGLHV�LQ�KXPDQV�
SXEOLVKHG�LQ�(QJOLVK��5HVXOWV�ZHUH�FRQILQHG�WR�WKH�IROORZLQJ�DUWLFOH�
W\SHV��&OLQLFDO�7ULDO��3KDVH�,,��&OLQLFDO�7ULDO��3KDVH�,,,��3UDFWLFH�
*XLGHOLQH��5DQGRPL]HG�&RQWUROOHG�7ULDO��0HWD�$QDO\VLV��6\VWHPDWLF�
5HYLHZV��DQG�9DOLGDWLRQ�6WXGLHV��
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7KH�3XE0HG�VHDUFK�UHVXOWHG�LQ�����FLWDWLRQV��DQG�WKHLU�SRWHQWLDO�
UHOHYDQFH�ZDV�H[DPLQHG��7KH�GDWD�IURP�NH\�3XE0HG�DUWLFOHV�DQG�
DUWLFOHV�IURP�DGGLWLRQDO�VRXUFHV�GHHPHG�DV�UHOHYDQW�WR�WKHVH�*XLGHOLQHV�
DQG�GLVFXVVHG�E\�WKH�SDQHO�KDYH�EHHQ�LQFOXGHG�LQ�WKLV�YHUVLRQ�RI�WKH�
'LVFXVVLRQ�VHFWLRQ��HJ��H�SXEOLFDWLRQV�DKHDG�RI�SULQW��PHHWLQJ�
DEVWUDFWV���5HFRPPHQGDWLRQV�IRU�ZKLFK�KLJK�OHYHO�HYLGHQFH�LV�ODFNLQJ�
DUH�EDVHG�RQ�WKH�SDQHO¶V�UHYLHZ�RI�ORZHU�OHYHO�HYLGHQFH�DQG�H[SHUW�
RSLQLRQ��

7KH�FRPSOHWH�GHWDLOV�RI�WKH�'HYHORSPHQW�DQG�8SGDWH�RI�WKH�1&&1�
*XLGHOLQHV�DUH�DYDLODEOH�RQ�WKH�1&&1�ZHEVLWH��ZZZ�1&&1�RUJ���

*HQHUDO�3ULQFLSOHV�RI�7KHVH�*XLGHOLQHV�
7KHVH�1&&1�*XLGHOLQHV�IRU�6XUYLYRUVKLS�SURYLGH�VFUHHQLQJ��HYDOXDWLRQ��
DQG�WUHDWPHQW�UHFRPPHQGDWLRQV�IRU�FRPPRQ�FRQVHTXHQFHV�RI�FDQFHU�
DQG�FDQFHU�WUHDWPHQW�WR�DLG�KHDOWK�FDUH�SURIHVVLRQDOV�ZKR�ZRUN�ZLWK�
VXUYLYRUV�RI�DGXOW�RQVHW�FDQFHU�LQ�WKH�SRVW�WUHDWPHQW�SHULRG��LQFOXGLQJ�
WKRVH�LQ�VSHFLDOW\�FDQFHU�VXUYLYRU�FOLQLFV�DQG�SULPDU\�FDUH�SUDFWLFHV��
7KH�UHFRPPHQGDWLRQV�LQ�WKHVH�JXLGHOLQHV�WKHUHIRUH�SHUWDLQ�WR�SDWLHQWV�
ZKR�PD\�EH�LQ�UHPLVVLRQ�DQG�WKRVH�ZKR�DUH�FXUHG��7KH�JXLGHOLQH�
UHFRPPHQGDWLRQV�PD\�DOVR�EH�DSSOLFDEOH�WR�WKRVH�VXUYLYRUV�IRU�ZKRP�
FDQFHU�KDV�EHFRPH�D�FKURQLF�FRQGLWLRQ�DQG�DUH�OLYLQJ�ZLWK�PHWDVWDWLF�
GLVHDVH��7KHVH�JXLGHOLQHV�DUH�GHVLJQHG�WR�SURYLGH�D�IUDPHZRUN�IRU�WKH�
PDQDJHPHQW�RI�ORQJ�WHUP�DQG�RU�ODWH�HIIHFWV�RI�FDQFHU�DQG�LWV�
WUHDWPHQW��7KH�JXLGHOLQHV�IRFXV�RQ�WKH�YDVW�DQG�SHUVLVWHQW�LPSDFW�ERWK�
WKH�GLDJQRVLV�DQG�WUHDWPHQW�RI�FDQFHU�FDQ�KDYH�RQ�WKH�DGXOW�VXUYLYRU
V�
KHDOWK��SK\VLFDO�DQG�PHQWDO�VWDWHV��KHDOWK�EHKDYLRUV��SURIHVVLRQDO�DQG�
SHUVRQDO�LGHQWLW\��VH[XDOLW\��DQG�ILQDQFLDO�VWDQGLQJ��

7KHVH�JXLGHOLQHV�VKRXOG�EH�XVHG�DV�D�VXSSOHPHQW�WR�WKH�IROORZ�XS�
UHFRPPHQGDWLRQV�ZLWKLQ�WKH�GLVHDVH�VSHFLILF�JXLGHOLQHV��VHH�1&&1�
*XLGHOLQHV�IRU�7UHDWPHQW�RI�&DQFHU�E\�6LWH��DYDLODEOH�DW�

ZZZ�1&&1�RUJ��DQG�VKRXOG�SURYLGH�D�IUDPHZRUN�IRU�WKH�FRRUGLQDWLRQ�RI�
FDUH�EHWZHHQ�WKH�VXUYLYRU¶V�KHDOWK�FDUH�SURYLGHUV�WR�HQVXUH�WKDW�QHHGV�
DUH�DSSURSULDWHO\�DGGUHVVHG��$OWKRXJK�WKHVH�JXLGHOLQHV�DUH�IRFXVHG�RQ�
VXUYLYRUV�ZKR�DUH�LQ�FOLQLFDO�UHPLVVLRQ�DIWHU�WKH�FRPSOHWLRQ�RI�FDQFHU�
WUHDWPHQW��WKH�WRSLFV��DVVHVVPHQWV��DQG�LQWHUYHQWLRQV�PD\�DOVR�EH�
DSSOLFDEOH�WR�VXUYLYRUV�OLYLQJ�ZLWK�PHWDVWDWLF�GLVHDVH��DV�FOLQLFDOO\�
DSSURSULDWH��DOVR�VHH�1&&1�*XLGHOLQHV�IRU�6XSSRUWLYH�&DUH��DYDLODEOH�
DW�ZZZ�1&&1�RUJ���

7KHVH�JXLGHOLQHV�DUH�QRW�LQWHQGHG�WR�SURYLGH�JXLGDQFH�IRU�WKH�FDUH�RI�
VXUYLYRUV�RI�FKLOGKRRG�FDQFHU��GHWDLOHG�JXLGHOLQHV�IRU�WKH�FDUH�RI�
FKLOGKRRG�FDQFHU�VXUYLYRUV�DUH�DYDLODEOH�IURP�WKH�&KLOGUHQ¶V�2QFRORJ\�
*URXS�DW�KWWS���ZZZ�VXUYLYRUVKLSJXLGHOLQHV�RUJ����)RU�VXUYLYRUVKLS�
LVVXHV�UHODWHG�WR�\RXQJHU�SRSXODWLRQV��SOHDVH�DOVR�VHH�WKH�1&&1�
*XLGHOLQHV�IRU�$GROHVFHQW�DQG�<RXQJ�$GXOWV��DYDLODEOH�DW�
ZZZ�1&&1�RUJ���

)RU�WKLV�YHUVLRQ�RI�WKH�1&&1�*XLGHOLQHV�IRU�6XUYLYRUVKLS��WKH�SDQHO�
IRFXVHG�RQ�VHYHUDO�FRPPRQ�LVVXHV�RI�VXUYLYRUV�����DQ[LHW\�DQG�
GHSUHVVLRQ�����DQWKUDF\FOLQH�LQGXFHG�FDUGLDF�WR[LFLW\�����FRJQLWLYH�
GHFOLQH�����IDWLJXH�����SDLQ�����IHPDOH�DQG�PDOH�VH[XDO�G\VIXQFWLRQ��DQG�
�� VOHHS�GLVRUGHUV��DQG�RQ�WKH�SUHYHQWLYH�KHDOWK�LVVXHV�RI
LPPXQL]DWLRQV�DQG�SUHYHQWLRQ�RI�LQIHFWLRQV�DQG�KHDOWK\�OLIHVW\OH�
EHKDYLRUV��$GGLWLRQDO�WRSLFV�ZLOO�EH�DGGUHVVHG�LQ�VXEVHTXHQW�XSGDWHV��

&DQFHU�6XUYLYRUV�
7KH�1&&1�6XUYLYRUVKLS�3DQHO�VXSSRUWV�WKH�1&,¶V�GHILQLWLRQ�RI�D�FDQFHU�
VXUYLYRU��³$Q�LQGLYLGXDO�LV�FRQVLGHUHG�D�FDQFHU�VXUYLYRU�IURP�WKH�WLPH�RI�
GLDJQRVLV��WKURXJK�WKH�EDODQFH�RI�KLV�RU�KHU�OLIH��)DPLO\�PHPEHUV��
IULHQGV��DQG�FDUHJLYHUV�DUH�DOVR�LPSDFWHG�E\�WKH�VXUYLYRUVKLS�
H[SHULHQFH�DQG�DUH�WKHUHIRUH�LQFOXGHG�LQ�WKLV�GHILQLWLRQ�´��7KURXJKRXW�
WKHVH�JXLGHOLQHV��KRZHYHU��³VXUYLYRU´�UHIHUV�WR�DQ�LQGLYLGXDO�ZLWK�D�
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KLVWRU\�RI�FDQFHU��IDPLO\��IULHQGV��DQG�FDUHJLYHUV�DUH�QRW�FXUUHQWO\�
DGGUHVVHG��

7KH�(IIHFWV�RI�&DQFHU�DQG�,WV�7UHDWPHQW�
)RU�VRPH�VXUYLYRUV��WKH�FRQVHTXHQFHV�RI�FDQFHU�DUH�PLQLPDO��WKHVH�
SDWLHQWV�FDQ�UHWXUQ�WR�D�QRUPDO�OLIH�DIWHU�WKH�FRPSOHWLRQ�RI�WUHDWPHQW��,Q�
IDFW��PRVW�FDQFHU�VXUYLYRUV�UHSRUW�EHLQJ�LQ�JRRG�JHQHUDO�KHDOWK�DQG�
H[SHULHQFH�JRRG�WR�H[FHOOHQW�TXDOLW\�RI�OLIH������$OVR��D�UHFHQW�VXUYH\�RI�
����VXUYLYRUV�RI�EUHDVW��FRORUHFWDO��DQG�SURVWDWH�FDQFHUV�IRXQG�WKDW�D�
PDMRULW\�GR�QRW�VXIIHU�IURP�SV\FKRORJLF�PRUELGLW\�RU�KDYH�D�ODUJH�
QXPEHU�RI�XQPHW�VXSSRUWLYH�FDUH�QHHGV����2WKHU�VWXGLHV�KDYH�VLPLODUO\�
IRXQG�WKDW�PRVW�VXUYLYRUV�HQMR\�D�KLJK�TXDOLW\�RI�OLIH�ZLWKRXW�D�ODUJH�
QXPEHU�RI�FDQFHU�UHODWHG�V\PSWRPV�������

+RZHYHU��PDQ\�VXUYLYRUV�GR�H[SHULHQFH�SK\VLFDO�DQG�RU�SV\FKRVRFLDO�
HIIHFWV�RI�FDQFHU�DQG�LWV�WUHDWPHQW�������6RPH�VHTXHODH�EHFRPH�HYLGHQW�
GXULQJ�DQWLFDQFHU�WUHDWPHQW��ORQJ�WHUP�HIIHFWV���ZKHUHDV�RWKHUV�PD\�QRW�
PDQLIHVW�IRU�PRQWKV�RU�\HDUV�DIWHU�DFWLYH�WKHUDS\��ODWH�HIIHFWV���7KH�
SUREOHPV�FDQ�UDQJH�IURP�PLOG�WR�VHYHUH��GHELOLWDWLQJ��RU�HYHQ�OLIH�
WKUHDWHQLQJ��6RPH�SUREOHPV�DUH�WHPSRUDU\�RU�LPSURYH�ZLWK�WLPH��
ZKHUHDV�RWKHU�SUREOHPV�DUH�SURJUHVVLYH�RU�SHUPDQHQW��7KLV�WRSLF�KDV�
EHHQ�ZHOO�UHYLHZHG�������

$�UHFHQW�UHYLHZ�VXJJHVWV�WKDW�DW�OHDVW�����RI�VXUYLYRUV�H[SHULHQFH�
VRPH�ODWH�HIIHFWV�RI�FDQFHU�WUHDWPHQW����7KH�PRVW�FRPPRQ�SUREOHPV�LQ�
FDQFHU�VXUYLYRUV�DUH�GHSUHVVLRQ��SDLQ��DQG�IDWLJXH����7KH�H[DFW�
SUHYDOHQFH�RI�YDULRXV�HIIHFWV�RI�FDQFHU�DQG�LWV�WUHDWPHQW�DUH�KDUG�WR�
TXDQWLI\��EHFDXVH�IHZ�VWXGLHV�KDYH�DGGUHVVHG�WKHVH�LVVXHV�LQ�D�
ORQJLWXGLQDO�IDVKLRQ��FRPSDULQJ�SDWLHQWV�ZLWK�DQG�ZLWKRXW�D�KLVWRU\�RI�
FDQFHU�WR�GLIIHUHQWLDWH�EHWZHHQ�WKH�HIIHFWV�RI�FDQFHU�DQG�WKH�HIIHFWV�RI�
DJLQJ����,Q�JHQHUDO��WKH�SUHYDOHQFH�RI�ODWH�HIIHFWV�LQ�FDQFHU�VXUYLYRUV�LV�
EHOLHYHG�WR�KDYH�LQFUHDVHG�RYHU�WLPH��OLNHO\�EHFDXVH�DQWLFDQFHU�

LQWHUYHQWLRQV�KDYH�EHFRPH�PRUH�FRPSOH[�DQG�LQWHQVH�ZLWK�
FRPELQDWLRQV�RI�VXUJHU\��UDGLDWLRQ��FKHPRWKHUDS\��KRUPRQH�WKHUDS\��
DQG�WDUJHWHG�ELRORJLFV����

3K\VLFDO�(IIHFWV�
3K\VLFDO�SUREOHPV�LQ�FDQFHU�VXUYLYRUV�LQFOXGH�SDLQ��PXVFXORVNHOHWDO�
LVVXHV��IDWLJXH��ODFN�RI�VWDPLQD��XULQDU\�ERZHO�SUREOHPV��O\PSKHGHPD��
SUHPDWXUH�PHQRSDXVH��FRJQLWLYH�GHILFLWV��DQG�VH[XDO�G\VIXQFWLRQ����������
7KH�HIIHFWV�RI�FDQFHU�WUHDWPHQW�RQ�WKH�KHDUW�DQG�ERQH�DUH�DOVR�ZHOO�
NQRZQ�������7KH�W\SH�RI�SK\VLFDO�SUREOHPV�GHSHQGV�PDLQO\�RQ�WKH�
WUHDWPHQW��)RU�H[DPSOH��UDGLDWLRQ�WR�WKH�SHOYLV�FDQ�EH�DVVRFLDWHG�ZLWK�
ERZHO��XULQDU\��DQG�VH[XDO�G\VIXQFWLRQ�DQG�LQFUHDVHG�ULVN�IRU�VHFRQG�
SULPDU\�PDOLJQDQFLHV��������

6HFRQG�3ULPDU\�&DQFHUV�
,PSRUWDQWO\��WKH�RYHUDOO�LQFLGHQFH�RI�VHFRQG�SULPDU\�FDQFHUV�LQ�
VXUYLYRUV�LV�KLJKHU�WKDQ�LQ�WKH�JHQHUDO�SRSXODWLRQ�EHFDXVH�RI�JHQHWLF�
VXVFHSWLELOLWLHV��HJ��FDQFHU�V\QGURPHV���VKDUHG�FDXVDWLYH�IDFWRUV��HJ��
VPRNLQJ��REHVLW\��HQYLURQPHQWDO�H[SRVXUHV���DQG�RU�WKH�PXWDJHQLF�
HIIHFWV�RI�FDQFHU�WUHDWPHQW�������7UHDWPHQW�UHODWHG�VXEVHTXHQW�SULPDU\�
FDQFHUV�YDU\�ZLWK�WKH�W\SH�DQG�LQWHQVLW\�RI�DQWLFDQFHU�WUHDWPHQW�DQG�DUH�
DVVRFLDWHG�LQ�SDUWLFXODU�ZLWK�UDGLDWLRQ�DQG�VSHFLILF�FKHPRWKHUDSHXWLF�
DJHQWV�������7KHVH�VHFRQGDU\�PDOLJQDQFLHV�DUH�HVSHFLDOO\�ZHOO�VWXGLHG�
LQ�ORQJ�WHUP�VXUYLYRUV�RI�FKLOGKRRG�FDQFHUV�������6WXGLHV�E\�LQGLYLGXDO�
FDQFHU�W\SH�VKRZ�WKDW�WKH�LQFLGHQFH�RI�VXEVHTXHQW�XQUHODWHG�FDQFHUV�
UDQJHV�IURP����LQ�VXUYLYRUV�RI�PDOLJQDQW�O\PSKRPD�WR�����LQ�VXUYLYRUV�
RI�VPDOO�FHOO�OXQJ�FDQFHU�����

6FUHHQLQJ�IRU�VHFRQG�SULPDU\�FDQFHUV�VKRXOG�EH�D�VKDUHG�UHVSRQVLELOLW\�
EHWZHHQ�SULPDU\�DQG�RQFRORJ\�FDUH�SK\VLFLDQV��VHH�WKH�1&&1�
*XLGHOLQHV�IRU�'HWHFWLRQ��3UHYHQWLRQ��DQG�5LVN�5HGXFWLRQ��DYDLODEOH�DW�
ZZZ�1&&1�RUJ���,Q�DGGLWLRQ��OLIHVW\OH�PRGLILFDWLRQV�WKDW�UHGXFH�WKH�ULVN�
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RI�VHFRQG�SULPDU\�FDQFHUV��HJ��VPRNLQJ�FHVVDWLRQ��SK\VLFDO�DFWLYLW\��
ZHLJKW�ORVV��VKRXOG�EH�HQFRXUDJHG����

3V\FKRVRFLDO�(IIHFWV�
&DQFHU�KDV�SRVLWLYH�HIIHFWV�RQ�D�VLJQLILFDQW�SRUWLRQ�RI�LQGLYLGXDOV��
LQFOXGLQJ�VWUHQJWKHQHG�UHODWLRQVKLSV��D�VHQVH�RI�JUDWLWXGH�RU�
HPSRZHUPHQW��DQG�DQ�LQFUHDVHG�DSSUHFLDWLRQ�IRU�OLIH�������0DQ\�
VXUYLYRUV��KRZHYHU��H[SHULHQFH�SV\FKRORJLF�GLVWUHVV�DIWHU�DFWLYH�
WUHDWPHQW��DQG�VRPH�H[SHULHQFH�D�FRPELQDWLRQ�RI�SRVLWLYH�DQG�QHJDWLYH�
SV\FKRORJLF�HIIHFWV��'LVWUHVV�FDQ�UHVXOW�IURP�WKH�IHDU�RI�UHFXUUHQFH�RU�
GHDWK�RU�VHFRQGDU\�WR�SK\VLFDO��VRFLDO��RU�SUDFWLFDO�SUREOHPV����������,Q�
IDFW��DV�PDQ\�DV�����RI�VXUYLYRUV�PHHW�WKH�FULWHULD�IRU�SRVW�WUDXPDWLF�
VWUHVV�GLVRUGHU�������������3UDFWLFDO�DQG�VRFLDO�SUREOHPV�RI�VXUYLYRUV�
LQFOXGH�LVVXHV�VXUURXQGLQJ�HPSOR\PHQW��ILQDQFHV��DQG�KHDOWK�DQG�OLIH�
LQVXUDQFH���������

Fear of Recurrence 
$V�PDQ\�DV�����RI�SRVW�WUHDWPHQW�FDQFHU�VXUYLYRUV�UHSRUW�KLJK�OHYHOV�RI�
IHDU�RI�FDQFHU�UHFXUUHQFH��ZKLFK�FDQ�FDXVH�VLJQLILFDQW�DQG�HQGXULQJ�
GLVWUHVV����������,Q�DGGLWLRQ��FDUHJLYHUV�UHSRUW�GLVWUHVV�IURP�IHDU�RI�FDQFHU�
UHFXUUHQFH�LQ�WKHLU�ORYHG�RQH����7KHVH�IHDUV�DQG�WKHLU�DVVRFLDWHG�
GLVWUHVV�PD\�FDXVH�SDWLHQWV�DQG�WKHLU�FDUHJLYHUV�WR�HLWKHU�DYRLG�
DSSURSULDWH�VXUYHLOODQFH�RU�WR�GHPDQG�PRUH�LQWHQVH�VXUYHLOODQFH�WKDQ�
HYLGHQFH�VXSSRUWV����,Q�DGGLWLRQ��VXUYLYRUV�ZLWK�KLJK�OHYHOV�RI�IHDU�RI�
UHFXUUHQFH�DUH�PRUH�OLNHO\�WR�EH�GHSUHVVHG�DQG�KDYH�D�ORZHU�TXDOLW\�RI�
OLIH����

Employment Issues and Return to Work 
&DQFHU�DQG�LWV�WUHDWPHQW�RIWHQ�KDYH�DQ�DGYHUVH�HIIHFW�RQ�ZRUN�VWDWXV��
SHUIRUPDQFH��DQG�VDWLVIDFWLRQ����6XUYLYRUV�RIWHQ�WDNH�ORQJ�EUHDNV�IURP�
RU�HYHQ�OHDYH�WKHLU�MREV�GXULQJ�WUHDWPHQW��DQG�UHWXUQLQJ�WR�ZRUN�DIWHU�
FDQFHU�WUHDWPHQW�FDQ�EH�FULWLFDO�WR�UHVWRULQJ�QRUPDOF\�WR�WKH�OLYHV�RI�

VXUYLYRUV��+RZHYHU��VXUYLYRUV�PD\�EH�OHIW�ZLWK�GLVDELOLWLHV�RU�ODWH�ORQJ�
WHUP�HIIHFWV�WKDW�GHFUHDVH�WKHLU�HPSOR\PHQW�SURVSHFWV�RU�DELOLW\�WR�
SHUIRUP�DW�WKHLU�SUHYLRXV�OHYHOV��6HYHUDO�VWXGLHV�KDYH�VKRZQ�WKDW�
XQHPSOR\PHQW�UDWHV�IRU�VXUYLYRUV�DUH�KLJKHU�WKDQ�IRU�WKH�JHQHUDO�
SRSXODWLRQ�������)XUWKHUPRUH��WKRVH�VXUYLYRUV�ZKR�GR�UHWXUQ�WR�ZRUN�
RIWHQ�HQFRXQWHU�GLIILFXOWLHV��VXFK�DV�SK\VLFDO�RU�FRJQLWLYH�OLPLWDWLRQV��
IDWLJXH��GHSUHVVLRQ��DQ[LHW\��DQG�SHUFHLYHG�RU�UHDO�GLVFULPLQDWLRQ����������

6HYHUDO�VWXGLHV�KDYH�DGGUHVVHG�IDFWRUV�WKDW�SUHGLFW�D�GHOD\HG�UHWXUQ�WR�
ZRUN�������)RU�H[DPSOH��D�)UHQFK�SRSXODWLRQ�EDVHG�VWXG\�UHYHDOHG�WKDW�
FOLQLFDO�IDFWRUV��VXFK�DV�VHYHULW\�RI�WKH�FDQFHU��UHFHLSW�RI�FKHPRWKHUDS\��
RU�WKH�H[SHULHQFH�RI�DGYHUVH�HIIHFWV��ZHUH�DVVRFLDWHG�ZLWK�D�GHOD\�LQ�
UHWXUQ�WR�ZRUN����,Q�DGGLWLRQ��D�V\VWHPDWLF�UHYLHZ�RI�FRKRUW�VWXGLHV�IRXQG�
WKDW�VXUYLYRUV�ZKR�ZHUH�ROGHU��KDG�D�ORZHU�HGXFDWLRQ�OHYHO��RU�KDG�D�
ORZHU�LQFRPH�ZHUH�OHVV�OLNHO\�WR�UHWXUQ�WR�ZRUN����

Financial Burden 
$�UHFHQW�VWXG\�LQ�:DVKLQJWRQ�VWDWH�IRXQG�WKDW�SDWLHQWV�ZLWK�FDQFHU�KDYH�
D�����IROG�LQFUHDVHG�ULVN�RI�EDQNUXSWF\����,Q�DQRWKHU�VWXG\������RI�
SDWLHQWV�ZLWK�VWDJH�,,,�FRORQ�FDQFHU�UHSRUWHG�ILQDQFLDO�KDUGVKLS�UHVXOWLQJ�
IURP�FDQFHU�WUHDWPHQW��GHILQHG�DV�DFFUXLQJ�GHEW��VHOOLQJ�RU�UHILQDQFLQJ�D�
KRPH��ERUURZLQJ�PRQH\�IURP�IULHQGV�RU�IDPLO\��RU�H[SHULHQFLQJ�D������
GHFOLQH�LQ�DQQXDO�LQFRPH����$QRWKHU�UHFHQW�VWXG\�IRXQG�WKDW��LQ�DGGLWLRQ�
WR�WKH�DYHUDJH�!��������H[FHVV�HFRQRPLF�EXUGHQ�WKDW�SDWLHQWV�IHHO�LQ�
WKH�HDUO\�SKDVHV�RI�FDQFHU�WUHDWPHQW��VXUYLYRUV��!��\HDU�IURP�GLDJQRVLV��
KDYH�DQ�DYHUDJH�DQQXDO�H[FHVV�HFRQRPLF�EXUGHQ�WKDW�H[FHHGV�
����������0XFK�RI�WKLV�H[FHVV�EXUGHQ�ZDV�EHFDXVH�RI�H[FHVV�PHGLFDO�
H[SHQGLWXUHV��,Q�DGGLWLRQ��DQDO\VLV�RI�GDWD�IURP�WKH�����������0HGLFDO�
([SHQGLWXUH�3DQHO�6XUYH\��0(36��IRXQG�WKDW�DYHUDJH�DQQXDO�PHGLFDO�
FRVWV�DQG�SURGXFWLYLW\�ORVVHV�UHVXOWLQJ�IURP�KHDOWK�SUREOHPV�ZHUH�
VLJQLILFDQWO\�KLJKHU�LQ�VXUYLYRUV�WKDQ�LQ�WKRVH�ZLWKRXW�D�KLVWRU\�RI�
FDQFHU����
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&OHDUO\��ZLWK�ORVW�ZDJHV�DQG�LQFUHDVHG�H[SHQVHV��WKH�ILQDQFLDO�EXUGHQ�
RQ�PDQ\�FDQFHU�VXUYLYRUV�LV�JUHDW��5HFHQW�GDWD�VXJJHVW�WKDW�SDWLHQWV�
EHORQJLQJ�WR�UDFLDO�DQG�HWKQLF�PLQRULWLHV�DUH�PRUH�OLNHO\�WR�VXIIHU�
ILQDQFLDO�KDUGVKLS�DIWHU�FDQFHU�WUHDWPHQW����

6WDQGDUGV�IRU�6XUYLYRUVKLS�&DUH�
,Q�������WKH�,QVWLWXWH�RI�0HGLFLQH��,20��DQG�WKH�1DWLRQDO�5HVHDUFK�
&RXQFLO�FRPSLOHG�D�UHSRUW�HQWLWOHG��³)URP�&DQFHU�3DWLHQW�WR�&DQFHU�
6XUYLYRU��/RVW�LQ�7UDQVLWLRQ�´���$FFRUGLQJ�WR�WKLV�UHSRUW��WKH�HVVHQWLDO�
FRPSRQHQWV�RI�VXUYLYRUVKLS�FDUH�DUH��

�� 3UHYHQWLRQ�RI�QHZ�DQG�UHFXUUHQW�FDQFHUV�DQG�RWKHU�ODWH�HIIHFWV
�� 6XUYHLOODQFH�IRU�FDQFHU�VSUHDG��UHFXUUHQFH��RU�VHFRQG�FDQFHUV
�� $VVHVVPHQW�RI�ODWH�SV\FKRVRFLDO�DQG�SK\VLFDO�HIIHFWV
�� ,QWHUYHQWLRQ�IRU�FRQVHTXHQFHV�RI�FDQFHU�DQG�WUHDWPHQW��HJ�

PHGLFDO�SUREOHPV��V\PSWRPV��SV\FKRORJLF�GLVWUHVV��ILQDQFLDO�DQG
VRFLDO�FRQFHUQV�

�� &RRUGLQDWLRQ�RI�FDUH�EHWZHHQ�SULPDU\�FDUH�SURYLGHUV�DQG
VSHFLDOLVWV�WR�HQVXUH�WKDW�DOO�RI�WKH�VXUYLYRU¶V�KHDOWK�QHHGV�DUH
PHW�

,Q�DGGLWLRQ��WKH�,20�UHSRUW�GLVFXVVHV�WKH�LPSRUWDQFH�RI�SROLFLHV�WKDW�
HQVXUH�DFFHVV�WR�DQG�KHDOWK�LQVXUDQFH�FRYHUDJH�IRU�DOO�DVSHFWV�RI�
VXUYLYRUVKLS�FDUH��LQFOXGLQJ�SV\FKRVRFLDO�VHUYLFHV��&DQFHU�VXUYLYRUV�
ZLWK�XQWUHDWHG�GLVWUHVV�KDYH�SRRUHU�FRPSOLDQFH�ZLWK�VXUYHLOODQFH�
VFUHHQLQJV�DQG�DUH�OHVV�OLNHO\�WR�H[HUFLVH�DQG�TXLW�VPRNLQJ����$������
,20�UHSRUW��³&DQFHU�&DUH�IRU�WKH�:KROH�3DWLHQW��0HHWLQJ�3V\FKRVRFLDO�
+HDOWK�1HHGV�´���FRQFOXGHG�WKDW�SV\FKRVRFLDO�VFUHHQLQJ�DQG�FDUH�
VKRXOG�EH�D�SDUW�RI�WKH�QHZ�VWDQGDUG�IRU�TXDOLW\�FDQFHU�FDUH�DQG�VKRXOG�
EH�LQWHJUDWHG�LQWR�URXWLQH�FDUH�DFURVV�WKH�WUDMHFWRU\�RI�FDQFHU��ZKLFK�
LQFOXGHV�WKH�SHULRG�DIWHU�DFWLYH�WUHDWPHQW��6HH�WKH�1&&1�*XLGHOLQHV�IRU�
'LVWUHVV�0DQDJHPHQW��DYDLODEOH�RQOLQH�DW�ZZZ�1&&1�RUJ��DQG�Anxiety 

and Depression�EHORZ�IRU�UHFRPPHQGDWLRQV�RQ�VFUHHQLQJ�IRU�DQG�
WUHDWLQJ�GLVWUHVV��

,Q�6HSWHPEHU�������WKH�/,9(67521*�)RXQGDWLRQ�FRQYHQHG�D�PHHWLQJ�
RI�H[SHUWV�DQG�VWDNHKROGHUV�LQ�WKH�VXUYLYRUVKLS�ILHOG�WR�GHILQH�HVVHQWLDO�
HOHPHQWV�RI�VXUYLYRUVKLS�FDUH��$IWHU���GD\V�RI�FRQVHQVXV�EXLOGLQJ��WKH�
JURXS�DJUHHG�RQ�WKH�IROORZLQJ�HOHPHQWV�WKDW�DOO�PHGLFDO�VHWWLQJV�PXVW�
SURYLGH�IRU�FDQFHU�VXUYLYRUV��HLWKHU�GLUHFWO\�RU�WKURXJK�UHIHUUDO�
�KWWS���LPDJHV�OLYHVWURQJ�RUJ�GRZQORDGV�IODWILOHV�ZKDW�ZH�GR�RXU�
DSSURDFK�UHSRUWV�HH�(VVHQWLDO(OHPHQWV%ULHI�SGI���

�� 6XUYLYRUVKLS�FDUH�SODQ��SV\FKRVRFLDO�FDUH�SODQ��DQG�WUHDWPHQW
VXPPDU\

�� 6FUHHQLQJ�IRU�QHZ�FDQFHUV�DQG�VXUYHLOODQFH�IRU�UHFXUUHQFH
�� &DUH�FRRUGLQDWLRQ�VWUDWHJ\�WKDW�DGGUHVVHV�FDUH�FRRUGLQDWLRQ�ZLWK

3&3V�DQG�SULPDU\�RQFRORJLVWV
�� +HDOWK�SURPRWLRQ�HGXFDWLRQ
�� 6\PSWRP�PDQDJHPHQW�DQG�SDOOLDWLYH�FDUH

,Q�������WKH�&RPPLVVLRQ�RQ�&DQFHU��&R&��RI�WKH�$PHULFDQ�&ROOHJH�RI�
6XUJHRQV�XSGDWHG�WKHLU�DFFUHGLWDWLRQ�VWDQGDUGV�IRU�KRVSLWDO�FDQFHU�
SURJUDPV��KWWS���ZZZ�IDFV�RUJ�FDQFHU�FRF�SURJUDPVWDQGDUGV�����KWPO���
7KHLU�SDWLHQW�FHQWHUHG�IRFXV�QRZ�LQFOXGHV�WKH�GHYHORSPHQW�DQG�
GLVVHPLQDWLRQ�RI�D�VXUYLYRUVKLS�FDUH�SODQ�IRU�DOO�SDWLHQWV�FRPSOHWLQJ�
SULPDU\�WKHUDS\��7KLV�UHTXLUHPHQW�LV�WR�EH�SKDVHG�LQ�E\�������

,PSOHPHQWDWLRQ�RI�WKHVH�VWDQGDUGV�IRU�VXUYLYRUVKLS�FDUH�KDV�EHHQ�
FKDOOHQJLQJ��DQG�UHDVRQV�IRU�WKH�GLIILFXOWLHV�KDYH�EHHQ�GHVFULEHG����7R�
PRYH�WRZDUG�WKH�JRDO�RI�DOO�FDQFHU�VXUYLYRUV�UHFHLYLQJ�DOO�HVVHQWLDO�
FRPSRQHQWV�RI�FDUH��DGYDQFHV�PXVW�EH�PDGH�LQ�����VXUYLYRUVKLS�
UHVHDUFK�����HGXFDWLRQ�RI�KHDOWK�FDUH�SURYLGHUV�����HGXFDWLRQ�DQG�
HPSRZHUPHQW�RI�VXUYLYRUV��DQG����SROLFLHV�WKDW�DGGUHVV�UHLPEXUVHPHQW�
DQG�UHVRXUFH�DOORFDWLRQ�LVVXHV��
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0RGHOV�RI�6XUYLYRUVKLS�&DUH�DQG�WKH�5ROH�RI�3ULPDU\�&DUH�
3URYLGHUV��
9DULRXV�PRGHOV�KDYH�EHHQ�SURSRVHG�WR�IDFLOLWDWH�WKH�LPSOHPHQWDWLRQ�RI�
DOO�WKH�HVVHQWLDO�FRPSRQHQWV�RI�VXUYLYRUVKLS�FDUH�IRU�WKH�JURZLQJ�
SRSXODWLRQ�RI�SRVW�WUHDWPHQW�FDQFHU�VXUYLYRUV��7KHVH�LQFOXGH�
VXUYLYRUVKLS�FOLQLFV�ZLWKLQ�DFDGHPLF�RU�FRPPXQLW\�FDQFHU�FHQWHUV��
FRPPXQLW\�VXUYLYRUVKLS�FOLQLFV�UXQ�E\�SULPDU\�FDUH�FOLQLFLDQV��DQG�
VXUYLYRUVKLS�FDUH�LQ�WKH�SULPDU\�FDUH�VHWWLQJ�������,Q�HDFK�FDVH��
VXUYLYRUVKLS�FDUH�LV�GHOLYHUHG�E\�HLWKHU�SK\VLFLDQV�RU�E\�DGYDQFHG�
SUDFWLFH�FOLQLFLDQV�VXFK�DV�QXUVH�SUDFWLWLRQHUV��(DFK�PRGHO�KDV�
DGYDQWDJHV�DQG�GLVDGYDQWDJHV��DQG�QR�RQH�PRGHO�LV�FOHDUO\�WKH�EHVW�IRU�
DOO�VLWXDWLRQV��

:LWK�WKH�SRSXODWLRQ�RI�FDQFHU�VXUYLYRUV�JURZLQJ�DW�D�UDSLG�SDFH��WKH�
GHPDQG�IRU�IROORZ�XS�FDUH�LV�H[SHFWHG�WR�LQFUHDVH��$Q�LQFUHDVLQJ�
SURSRUWLRQ�RI�WKLV�FDUH�ZLOO�OLNHO\�EH�SHUIRUPHG�E\�SULPDU\�FDUH�WHDPV��
%HFDXVH�VWXGLHV�KDYH�VKRZQ�WKDW�SULPDU\�FDUH�SURYLGHUV�RIWHQ�GR�QRW�
NQRZ�KRZ�EHVW�WR�FDUH�IRU�WKH�VSHFLILF�FRQFHUQV�DQG�QHHGV�RI�FDQFHU�
VXUYLYRUV���������HGXFDWLRQ�IRU�SULPDU\�KHDOWK�FDUH�SURYLGHUV�UHJDUGLQJ�
DSSURSULDWH�VXUYLYRUVKLS�FDUH�ZLOO�EH�LQFUHDVLQJO\�LPSRUWDQW��

$�VWXG\�LQ�WKH�1HWKHUODQGV�IRXQG�WKDW�SDWLHQWV�ZLWK�FDQFHU���WR���\HDUV�
DIWHU�GLDJQRVLV�LQFUHDVHG�WKHLU�QXPEHU�RI�FRQVXOWDWLRQV�ZLWK�SULPDU\�
FDUH�FRPSDUHG�ZLWK�DJH��DQG�VH[�PDWFKHG�FRQWUROV�ZLWKRXW�FDQFHU�E\�
����IRU�FRORUHFWDO�FDQFHU��P ������������IRU�EUHDVW�FDQFHU��P ���������
DQG�����IRU�SURVWDWH�FDQFHU��P �����������7KHVH�VXUYLYRUV�DOVR�KDG�
PRUH�FKURQLF�FRQGLWLRQV�WKDQ�FRQWUROV��$OWKRXJK�DQ�$PHULFDQ�VWXG\�
XVLQJ�WKH�6((5�0HGLFDUH�GDWDEDVH�VKRZHG�D�VPDOOHU�LQFUHDVH�LQ�
SULPDU\�FDUH�XVH�E\�EUHDVW�FDQFHU�VXUYLYRUV������LQFUHDVH�LQ�\HDU���
DIWHU�GLDJQRVLV� P ����������WKHVH�UHVXOWV�VKRZ�WKDW�3&3V�DUH�SURYLGLQJ�D�
VXEVWDQWLDO�DPRXQW�RI�VXUYLYRUVKLS�FDUH��,Q�IDFW��DFFRUGLQJ�WR�,20�
DQDO\VHV�RI�WKH������DQG������1DWLRQDO�$PEXODWRU\�0HGLFDO�&DUH�

6XUYH\�DQG�WKH�1DWLRQDO�+RVSLWDO�$PEXODWRU\�0HGLFDO�&DUH�6XUYH\��
DSSUR[LPDWHO\�RQH�WKLUG�RI�WKH�PRUH�WKDQ����PLOOLRQ�FDQFHU�UHODWHG�YLVLWV�
WR�SK\VLFLDQV¶�RIILFHV�ZHUH�PDGH�WR�SULPDU\�FDUH����)XUWKHUPRUH��D�
QDWLRQDOO\�UHSUHVHQWDWLYH�VXUYH\�E\�1&,�DQG�WKH�$PHULFDQ�&DQFHU�
6RFLHW\�IRXQG�WKDW�!����RI�3&3V�SURYLGH�VXUYLYRUV�ZLWK�FDQFHU�UHODWHG�
IROORZ�XS�FDUH��RIWHQ�ZLWK�FR�PDQDJHPHQW�E\�RQFRORJLVWV����

+RZHYHU��LQ�D�UHFHQW�VXUYH\�RI�VXUYLYRUV�UHJDUGLQJ�WKHLU�SUHIHUHQFHV�IRU�
IROORZ�XS�FDUH��PRVW�SDUWLFLSDQWV�VDLG�WKDW�WKH�3&3�VKRXOG�RQO\�SURYLGH�
FDUH�LI�WKH�UHVSRQVLELOLW\�ZDV�VKDUHG�ZLWK�WKH�RQFRORJLVW����2QH�RI�WKH�
UHDVRQV�FRPPRQO\�FLWHG�IRU�WKLV�SUHIHUHQFH�ZDV�WKDW�VXUYLYRUV�EHOLHYH�
WKHLU�3&3V�ODFN�WKH�QHHGHG�H[SHUWLVH�WR�GHDO�ZLWK�WKHLU�VSHFLILF�LVVXHV��
,Q�DGGLWLRQ��VXUYLYRUV�FLWHG�D�GHVLUH�IRU�FRQWLQXLW\�RI�FDUH��$GGLWLRQDO�
VXUYH\V�RI�VXUYLYRUV�RI�EUHDVW�FDQFHU�LQ�WKH�8QLWHG�6WDWHV�DQG�RI�
VXUYLYRUV�RI�EUHDVW��FRORUHFWDO��DQG�SURVWDWH�FDQFHU�WKH�8QLWHG�.LQJGRP�
IRXQG�VLPLODU�SUHIHUHQFHV�IRU�RQFRORJLVW�GULYHQ�IROORZ�XS�FDUH�RYHU�3&3�
IROORZ�XS�FDUH�������,PSRUWDQWO\��KRZHYHU����UDQGRPL]HG�WULDOV�FRPSDULQJ�
VXUYLYRUVKLS�FDUH�DGPLQLVWHUHG�E\�3&3V��SURYLGHG�JXLGHOLQHV�RXWOLQLQJ�
DSSURSULDWH�IROORZ�XS�FDUH��YHUVXV�RQFRORJLVWV�IRXQG�QR�GLIIHUHQFH�LQ�
GLVHDVH�UHODWHG�RXWFRPHV��LQFOXGLQJ�VXUYLYDO�������

6XUYLYRUVKLS�&DUH�3ODQV�
%HFDXVH�SULPDU\�FDUH�RIILFHV�DUH�LQ�IDFW�DOUHDG\�FDULQJ�IRU�FDQFHU�
VXUYLYRUV��LW�LV�FULWLFDO�IRU�LQIRUPDWLRQ�WR�EH�VKDUHG�EHWZHHQ�RQFRORJ\�
DQG�SULPDU\�FDUH�WHDPV��*RRG�FRPPXQLFDWLRQ�DW�WKH�RQFRORJ\�SULPDU\�
FDUH�LQWHUIDFH�PD\�DOORZ�VXUYLYRUV�WR�IHHO�WKH�FRQWLQXLW\�RI�FDUH�WKH\�
GHVLUH��7KH�&R&�DFFUHGLWDWLRQ�VWDQGDUGV�LQFOXGH�WKH�SURYLVLRQ�RI�D�
VXUYLYRUVKLS�FDUH�SODQ�DW�WKH�FRPSOHWLRQ�RI�WUHDWPHQW��DV�UHFRPPHQGHG�
LQ�WKH�,20�UHSRUW����$FFRUGLQJ�WR�WKH�UHSRUW��WKH�SODQ�VKRXOG�LQFOXGH���

x $�SHUVRQDOL]HG�WUHDWPHQW�VXPPDU\
x ,QIRUPDWLRQ�RQ�SRVVLEOH�ODWH�DQG�ORQJ�WHUP�HIIHFWV



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06��

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

x ,QIRUPDWLRQ�RQ�VLJQV�RI�UHFXUUHQFH
x *XLGHOLQHV�IRU�IROORZ�XS�FDUH
x ,GHQWLILFDWLRQ�RI�SURYLGHUV
x 5HFRPPHQGDWLRQV�IRU�KHDOWK\�OLYLQJ
x ,GHQWLILFDWLRQ�RI�VXSSRUWLYH�FDUH�UHVRXUFHV�

6RPH�GDWD�VXJJHVW�WKDW�WUHDWPHQW�VXPPDULHV�OHDG�WR�LPSURYHPHQWV�LQ�
RXWFRPHV�IRU�VXUYLYRUV�VXFK�DV�KDYLQJ�IHZHU�HPRWLRQDO�FRQFHUQV�DQG�
PRUH�RIWHQ�UHSRUWLQJ�WKDW�WKHLU�QHHGV�KDYH�EHHQ�PHW����+RZHYHU��D�
UDQGRPL]HG�FRQWUROOHG�WULDO�RI�����VXUYLYRUV�RI�EUHDVW�FDQFHU�WKDW�
DVVHVVHG�WKH�HIIHFWV�RI�VXUYLYRUVKLS�FDUH�SODQV�IRXQG�QR�GLIIHUHQFHV�RQ�
SDWLHQW�UHSRUWHG�RXWFRPHV��LQFOXGLQJ�FDQFHU�VSHFLILF�GLVWUHVV��EHWZHHQ�
SDWLHQWV�ZKR�UHFHLYHG�D�GLVFKDUJH�YLVLW�DQG�D�FDUH�SODQ�DQG�WKRVH�ZKR�
UHFHLYHG�RQO\�D�GLVFKDUJH�YLVLW����$OWKRXJK�FULWLFLVPV�RI�WKLV�WULDO��
LQFOXGLQJ�WKH�UHOHYDQFH�RI�LWV�RXWFRPH�PHDVXUHV��KDYH�EHHQ�
SXEOLVKHG�������GHILQLWLYH�GDWD�VXSSRUWLQJ�WKH�EHQHILWV�RI�VXUYLYRUVKLS�
FDUH�SODQV�DUH�FOHDUO\�ODFNLQJ���������)XUWKHUPRUH��SURYLGLQJ�D�
VXUYLYRUVKLS�FDUH�SODQ�LV�WLPH�FRQVXPLQJ�DQG�UHVRXUFH�LQWHQVLYH�DQG�
FRXOG�KDYH�XQIRUHVHHQ�KDUPV��������,Q�IDFW��D�UHFHQW�VXUYH\�WKDW�LQFOXGHG�
D�QDWLRQDOO\�UHSUHVHQWDWLYH�VDPSOH�RI������RQFRORJLVWV�IRXQG�WKDW�IHZHU�
WKDQ����RI�WKHP�SURYLGH�D�ZULWWHQ�VXUYLYRUVKLS�FDUH�SODQ�WR�VXUYLYRUV�����
7KH�VXUYH\�DOVR�LQFOXGHG������3&3V��ZKR�ZHUH���WLPHV�PRUH�OLNHO\�
�����&,������±�������WR�KDYH�VXUYLYRUVKLS�GLVFXVVLRQV�ZLWK�VXUYLYRUV�LI�
WKH\�UHFHLYHG�D�ZULWWHQ�FDUH�SODQ��

$6&2�UHOHDVHG�D�FOLQLFDO�H[SHUW�VWDWHPHQW�RQ�FDQFHU�VXUYLYRUVKLS�FDUH�
SODQQLQJ�LQ����������7KH�JURXS�RI�H[SHUWV�LGHQWLILHG�EDUULHUV�WR�WKH�
VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�VXUYLYRUVKLS�FDUH�SODQQLQJ��LQFOXGLQJ�WKH�
WLPH�LW�WDNHV�WR�FRPSOHWH�RQH��WKH�ODFN�RI�UHLPEXUVHPHQW�IRU�GRLQJ�VR��
DQG�WKH�XQFHUWDLQW\�DV�WR�ZKRVH�UHVSRQVLELOLW\�LW�LV�WR�SUHSDUH�WKH�SODQ��
DQG�UHYLVHG�WKH�$6&2�VXUYLYRUVKLS�FDUH�SODQ�WHPSODWH�WR�KHOS�DGGUHVV�
VRPH�RI�WKHVH�EDUULHUV��,Q�DGGLWLRQ��D�UHFHQW�SLORW�VWXG\�DVVHVVHG�WKH�

XVH�RI�HOHFWURQLF�KHDOWK�UHFRUGV�WR�UHGXFH�WKH�WLPH�DQG�HIIRUW�LQYROYHG�
ZLWK�FUHDWLQJ�FDUH�SODQV�����$OWKRXJK�PDQ\�SODQ�HOHPHQWV�UHTXLUHG�
PDQXDO�HQWU\�E\�WKH�RQFRORJLVW��WKH�PHGLDQ�WLPH�WR�FRPSOHWH�WKH�SODQV�
ZDV�RQO\���PLQXWHV��UDQJH���WR����PLQXWHV���

%HFDXVH�RI�WKH�ODFN�RI�GHILQLWLYH�HYLGHQFH�WKDW�VXUYLYRUVKLS�FDUH�SODQV�
LPSURYH�RXWFRPHV��WKH�1&&1�6XUYLYRUVKLS�3DQHO�GRHV�QRW�FXUUHQWO\�
UHTXLUH�WKH�XVH�RI�VXUYLYRUVKLS�FDUH�SODQV�IRU�FRPSOLDQFH�ZLWK�WKHVH�
JXLGHOLQHV��DOWKRXJK�WKH�SURYLVLRQ�RI�D�VXUYLYRUVKLS�FDUH�SODQ�WR�DOO�
VXUYLYRUV�DW�WKH�FRPSOHWLRQ�RI�WUHDWPHQW�LV�UHFRPPHQGHG�LI�DSSURSULDWH�
UHVRXUFHV�DUH�DYDLODEOH��'DWD�IURP�RQJRLQJ�WULDOV�ZLOO�KHOS�LQIRUP�IXWXUH�
UHFRPPHQGDWLRQV��

6XUYHLOODQFH�IRU�&DQFHU�5HFXUUHQFH�
6FUHHQLQJ�IRU�FDQFHU�UHFXUUHQFH�LV�DQ�LPSRUWDQW�DVSHFW�RI�VXUYLYRUVKLS�
FDUH��,Q�JHQHUDO��WKLV�VXUYHLOODQFH�LV�SHUIRUPHG�E\�WKH�RQFRORJ\�WHDP��
:KHQ�VXUYHLOODQFH�LV�RYHUVHHQ�E\�WKH�SULPDU\�FDUH�WHDP��WKH�RQFRORJLVW�
VKRXOG�SURYLGH�HYLGHQFH�EDVHG�UHFRPPHQGDWLRQV�EDVHG�RQ�FXUUHQWO\�
DYDLODEOH�JXLGHOLQHV��6SHFLILF�UHFRPPHQGDWLRQV�YDU\�EHWZHHQ�FDQFHU�
VLWH�DQG�VWDJH�DQG�DUH�QRW�DGGUHVVHG�LQ�WKHVH�JXLGHOLQHV��3OHDVH�VHH�
LQGLYLGXDO�1&&1�*XLGHOLQHV�IRU�7UHDWPHQW�RI�&DQFHU�E\�6LWH��DYDLODEOH�
RQOLQH�DW�ZZZ�1&&1�RUJ���

$VVHVVPHQW�IRU�(IIHFWV�RI�&DQFHU�DQG�,WV�7UHDWPHQW�
$OO�VXUYLYRUV�VKRXOG�EH�DVVHVVHG�DW�OHDVW�DQQXDOO\�IRU�V\PSWRPV�UHODWHG�
WR�FDQFHU�DQG�SULRU�FDQFHU�WUHDWPHQW��ZLWK�DSSURSULDWH�IROORZ�XS�FDUH�DV�
FOLQLFDOO\�LQGLFDWHG��7KLV�DVVHVVPHQW�FDQ�EH�GRQH�E\�WKH�RQFRORJLVW�RU�
SULPDU\�FDUH�FOLQLFLDQ��6KDUHG��FRRUGLQDWHG�FDUH�EHWZHHQ�WKH�RQFRORJ\�
SURYLGHU�DQG�SULPDU\�FDUH�SURYLGHU�LV�HQFRXUDJHG��7KH�SDQHO�GRHV�QRW�
DVVXPH�WKDW�DOO�VXUYLYRUVKLS�LVVXHV�ZLOO�EH�DGGUHVVHG�DW�HYHU\�YLVLW��
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6RPH�WRROV�WKDW�VFUHHQ�IRU�ORQJ�WHUP�DQG�ODWH�SK\VLFDO�DQG�SV\FKRVRFLDO�
HIIHFWV�RI�FDQFHU�DQG�LWV�WUHDWPHQW�LQ�VXUYLYRUV�KDYH�EHHQ�YDOLGDWHG�����
����,Q�DGGLWLRQ��WKH�1&&1�6XUYLYRUVKLS�3DQHO�FUHDWHG�D�VDPSOH�
VFUHHQLQJ�LQVWUXPHQW�WKDW�LV�JXLGHOLQH�VSHFLILF�DQG�FDQ�EH�VHOI�
DGPLQLVWHUHG�RU�DGPLQLVWHUHG�E\�DQ�LQWHUYLHZHU��7KLV�DVVHVVPHQW�WRRO�
ZDV�GHYHORSHG�VSHFLILFDOO\�IRU�XVH�LQ�FRPELQDWLRQ�ZLWK�WKH�1&&1�
*XLGHOLQHV�IRU�6XUYLYRUVKLS�WR�KHOS�SURYLGHUV�GHOLYHU�QHFHVVDU\�DQG�
FRPSUHKHQVLYH�VXUYLYRUVKLS�FDUH��$OWKRXJK�WKLV�LQVWUXPHQW�KDV�QRW�\HW�
EHHQ�SLORWHG�RU�YDOLGDWHG��WKH�DQVZHUV�FDQ�EH�XVHG�WR�JXLGH�SURYLGHUV�
WR�WRSLFV�ZLWKLQ�WKH�JXLGHOLQHV�WKDW�UHTXLUH�PRUH�LQ�GHSWK�DVVHVVPHQW�
YLD�YDOLGDWHG�WRROV�DQG�RU�FOLQLFDO�HYDOXDWLRQ��

,Q�DGGLWLRQ�WR�VFUHHQLQJ�E\�KLVWRU\�DQG�SK\VLFDO�H[DPLQDWLRQ��FDUH�
SURYLGHUV�VKRXOG�DVVHVV�WKH�IROORZLQJ�WR�GHWHUPLQH�ZKHWKHU�UHYHUVLEOH�
RU�FRQWULEXWLQJ�FDXVHV�IRU�V\PSWRPV�H[LVW��

�� &XUUHQW�GLVHDVH�VWDWXV
�� )XQFWLRQDO�SHUIRUPDQFH�VWDWXV
�� &XUUHQW�PHGLFDWLRQV��LQFOXGLQJ�RYHU�WKH�FRXQWHU�PHGLFDWLRQV�DQG

VXSSOHPHQWV
�� &RPRUELGLWLHV��LQFOXGLQJ�ZHLJKW�DQG�WREDFFR�XVH
�� 3ULRU�FDQFHU�WUHDWPHQW�KLVWRU\�DQG�PRGDOLWLHV�XVHG�

7KLV�LQIRUPDWLRQ�FDQ�DOVR�LQIRUP�DERXW�WKH�SDWLHQW¶V�ULVN�IRU�VSHFLILF�ODWH�
RU�ORQJ�WHUP�HIIHFWV��LQFOXGLQJ�ULVNV�IRU�VHFRQG�SULPDU\�FDQFHUV�DQG�
FRPRUELGLWLHV��)RU�H[DPSOH��SDWLHQWV�ZKR�UHFHLYHG�SHOYLF�LUUDGLDWLRQ�RU�
VXUJHU\�DUH�DW�ULVN�IRU�VH[XDO�G\VIXQFWLRQ��SDWLHQWV�ZLWK�D�KLVWRU\�RI�EUDLQ�
PHWDVWDVLV�RU�FUDQLDO�LUUDGLDWLRQ�KDYH�DQ�HOHYDWHG�ULVN�IRU�FRJQLWLYH�
G\VIXQFWLRQ��,Q�JHQHUDO��WKRVH�ZKR�XQGHUZHQW�PRUH�LQWHQVLYH�WKHUDS\�
DUH�DW�KLJKHU�ULVN�IRU�PXOWLSOH�ODWH�DQG�RU�ORQJ�WHUP�HIIHFWV��6XUYLYRUV�
XQGHUJRLQJ�FHUWDLQ�WUHDWPHQWV��VXFK�DV�PDQWOH�UDGLDWLRQ�RU�FHUWDLQ�
V\VWHPLF�WKHUDSLHV��PD\�EH�DW�LQFUHDVHG�ULVN�IRU�VHFRQGDU\�

PDOLJQDQFLHV��7KRVH�VXUYLYRUV�ZKR�FRQWLQXH�WR�VPRNH�DUH�DW�LQFUHDVHG�
ULVN�IRU�VPRNLQJ�UHODWHG�FRPRUELGLWLHV�DQG�VHFRQG�SULPDU\�FDQFHUV��

5HDVVHVVPHQW�
6XUYLYRUV�VKRXOG�EH�IROORZHG�DQG�UHDVVHVVHG�DW�UHJXODU�LQWHUYDOV��
GHSHQGLQJ�RQ�WKH�QDWXUH�DQG�VHYHULW\�RI�ODWH�DQG�ORQJ�WHUP�HIIHFWV�
EHLQJ�WUHDWHG��$W�HDFK�WLPH�SRLQW��DVVHVVPHQW�RI�GLVHDVH�VWDWXV�DQG�
RQJRLQJ�HIIHFWV�RI�FDQFHU�DQG�LWV�WUHDWPHQW�VKRXOG�EH�DGGUHVVHG��,Q�
DGGLWLRQ��VXUYLYRUV�VKRXOG�EH�SHULRGLFDOO\�UHVFUHHQHG�IRU�WKH�
GHYHORSPHQW�RI�QHZ�ODWH�DQG�ORQJ�WHUP�HIIHFWV�RI�FDQFHU�DQG�LWV�
WUHDWPHQW��7KH�RXWFRPHV�RI�DQ\�LQWHUYHQWLRQV�IRU�RQJRLQJ�HIIHFWV�RI�
FDQFHU�DQG�LWV�WUHDWPHQW�VKRXOG�EH�HYDOXDWHG�UHJXODUO\�EDVHG�RQ�EHVW�
SUDFWLFHV�DQG�DYDLODEOH�UHVRXUFHV��2XWFRPH�DVVHVVPHQW�PD\�LQFOXGH�
VXUYLYRU�VDWLVIDFWLRQ�ZLWK�WKH�HIIHFWLYHQHVV�RI�WKH�LQWHUYHQWLRQ�LQ�
UHGXFLQJ�V\PSWRP�EXUGHQ��DGHTXDWH�SDLQ�FRQWURO��UHFHLSW�RI�
UHFRPPHQGHG�LPPXQL]DWLRQV�DQG�SUHYHQWLYH�FDUH��DQG�LPSURYHG�
DGKHUHQFH�WR�JXLGHOLQH�UHFRPPHQGDWLRQV�IRU�KHDOWK�EHKDYLRUV��

6XUYLYRUVKLS�5HVHDUFK�
7KH�,20�VXUYLYRUVKLS�UHSRUW�FLWHV�D�SDXFLW\�RI�ORQJLWXGLQDO�FRKRUW�
VWXGLHV�OLQNLQJ�VSHFLILF�FDQFHU�W\SHV�RU�WUHDWPHQWV�ZLWK�VSHFLILF�ODWH�
HIIHFW��PDNLQJ�LW�GLIILFXOW�WR�SUHGLFW�ULVN�IRU�LQGLYLGXDO�SDWLHQWV����5HVHDUFK�
LV�QHHGHG�WR�LQFUHDVH�XQGHUVWDQGLQJ�RI�WKH�SUHYDOHQFH�RI��PHFKDQLVPV�
RI��DQG�ULVNV�IDFWRUV�IRU�ODWH�DQG�ORQJ�WHUP�HIIHFWV�RI�FDQFHU�DQG�LWV�
WUHDWPHQW��,Q�DGGLWLRQ��UHVHDUFK�LV�QHHGHG�WR�EHWWHU�GHILQH�LQWHUYHQWLRQV�
WKDW�UHOLHYH�V\PSWRPV��UHVWRUH�IXQFWLRQ��DQG�LPSURYH�WKH�TXDOLW\�RI�OLIH�RI�
VXUYLYRUV�����)LQDOO\��UHVHDUFK�FDQ�KHOS�EHWWHU�GHILQH�RSWLPDO�IROORZ�XS�
DQG�VXUYHLOODQFH�VFKHGXOHV�IRU�FDQFHU�VXUYLYRUV�DIWHU�WUHDWPHQW���������

,Q�-XQH�������WKH�$PHULFDQ�&DQFHU�6RFLHW\��WKH�&'&��WKH�
/,9(67521*�)RXQGDWLRQ��1&,�KHOG�D�MRLQW�PHHWLQJ�DQG�FUHDWHG�DQ�
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DFWLRQ�SODQ�WR�IDFLOLWDWH�WKH�WUDQVODWLRQ�RI�VXUYLYRUVKLS�UHVHDUFK�LQWR�
VXUYLYRUVKLS�FDUH�����7KH�SODQ�LV�GULYHQ�E\�FROODERUDWLRQ�EHWZHHQ�
UHVHDUFKHUV��VXUYLYRUV��FOLQLFLDQV��DQG�SXEOLF�KHDOWK�SURIHVVLRQDOV��WKH�
XVH�RI�WHFKQRORJ\��VXFK�DV�HOHFWURQLF�KHDOWK�UHFRUGV��DQDO\VLV�RI�
LQIRUPDWLRQ�IURP�WKH�YLHZSRLQWV�RI�PXOWLSOH�VWDNHKROGHUV��DQG�WKH�
LQWHJUDWLRQ�DQG�V\QWKHVLV�RI�NQRZOHGJH�WKURXJK�WKH�XVH�RI�V\VWHPDWLF�
UHYLHZV�DQG�PHWD�DQDO\VHV��

5HFRPPHQGDWLRQV�IRU�6SHFLILF�(IIHFWV�RI�&DQFHU�DQG�
,WV�7UHDWPHQW�
5DQGRPL]HG�FRQWUROOHG�WULDOV�KDYH�SURYLGHG�HYLGHQFH�IRU�WKH�
HIIHFWLYHQHVV�RI�LQWHUYHQWLRQV�IRU�FDQFHU�VXUYLYRUV�WR�OHVVHQ�V\PSWRPV�
VXFK�DV�GHSUHVVLRQ��IDWLJXH��SDLQ��VOHHS�GLVRUGHUV��DQG�VH[XDO�
G\VIXQFWLRQ�����7KH�1&&1�6XUYLYRUVKLS�3DQHO�XVHG�VXFK�HYLGHQFH�DV�
WKH�EDVLV�IRU�WKH�UHFRPPHQGDWLRQV�LQ�WKHVH�JXLGHOLQHV��:KHQ�HYLGHQFH�
LQ�VXUYLYRUVKLS�SRSXODWLRQV�ZDV�ODFNLQJ��H[WUDSRODWLRQ�IURP�RWKHU�
SRSXODWLRQV�ZDV�XVHG�DV�GHHPHG�DSSURSULDWH��7KH�SDQHO�DOVR�
HYDOXDWHG�H[LVWLQJ�JXLGHOLQHV�IURP�RWKHU�RUJDQL]DWLRQV�DV�DSSURSULDWH�
ZKHQ�PDNLQJ�UHFRPPHQGDWLRQV��2WKHUZLVH��H[SHUW�RSLQLRQ�DQG�SDQHO�
FRQVHQVXV�ZDV�XVHG�WR�IRUP�UHFRPPHQGDWLRQV��7KHVH�
UHFRPPHQGDWLRQV�DQG�WKHLU�HYLGHQFH�EDVH�DUH�GLVFXVVHG�EHORZ��

$Q[LHW\�DQG�'HSUHVVLRQ�
6XUYLYRUV�RI�FDQFHU�DUH�DW�HVSHFLDOO\�KLJK�ULVN�IRU�DQ[LHW\�DQG�
GHSUHVVLRQ�EHFDXVH�RI�WKH�PXOWLSOH�VWUHVVRUV��YXOQHUDELOLWLHV��DQG�
FKDOOHQJHV�WKH\�IDFH��$FFRUGLQJ�WR�WKH�1&&1�*XLGHOLQHV�IRU�'LVWUHVV�
0DQDJHPHQW��DYDLODEOH�RQOLQH�DW�ZZZ�1&&1�RUJ���ULVN�IDFWRUV�IRU�
SV\FKRVRFLDO�GLVWUHVV�LQFOXGH�FRJQLWLYH�LPSDLUPHQW��VHYHUH�FRPRUELG�
LOOQHVVHV��XQFRQWUROOHG�V\PSWRPV��FRPPXQLFDWLRQ�EDUULHUV��RU�D�KLVWRU\�
RI�SV\FKLDWULF�GLVRUGHU��GHSUHVVLRQ��RU�VXEVWDQFH�DEXVH��6RFLDO�LVVXHV��
VXFK�DV�OLYLQJ�DORQH��KDYLQJ�\RXQJ�FKLOGUHQ��EHLQJ�RI�\RXQJHU�DJH�RU�

IHPDOH��DQG�SULRU�SK\VLFDO�RU�VH[XDO�DEXVH��DUH�DOVR�ULVN�IDFWRUV�IRU�
SV\FKRVRFLDO�GLVWUHVV��$Q[LHW\�DQG�GHSUHVVLRQ�DIIHFW�XS�WR�����RI�
VXUYLYRUV��ZLWK�DV�PDQ\�DV�����RI�VXUYLYRUV�UHSRUWHGO\�PHHWLQJ�WKH�
FULWHULD�IRU�SRVW�WUDXPDWLF�VWUHVV�GLVRUGHU�������������

0RVW�FRPPRQO\��IHDU�RI�UHFXUUHQFH�OHDGV�WR�ZRUU\�DQG�GLVWUHVV�UHODWHG�
WR�VXUYHLOODQFH�DQG�SK\VLFDO�V\PSWRPV�WKDW�PD\�RU�PD\�QRW�EH�UHODWHG�
WR�WKH�FDQFHU�GLDJQRVLV�DQG�WKDW�FDQ�UHDFK�OHYHOV�RI�FOLQLFDO�
DQ[LHW\�����������$Q[LHW\�DQG�RU�GHSUHVVLRQ�FDQ�DOVR�RFFXU�LQ�VXUYLYRUV�
VHFRQGDU\�WR�SK\VLFDO�FRPSURPLVH��VRFLDO�LVRODWLRQ��RU�ZRUN�DQG�
ILQDQFLDO�SUREOHPV��������������7KHVH�FKDOOHQJHV�DUH�XQGHUVFRUHG�E\�WKH�
LQHYLWDEOH�GHFUHDVHG�PHGLFDO�DQG�LQWHUSHUVRQDO�VXSSRUW�IROORZLQJ�
FRPSOHWLRQ�RI�WUHDWPHQW�DQG�WUDQVLWLRQ�WR�WKH�VXUYHLOODQFH�VWDJH������

8QFRQWUROOHG�DQ[LHW\�DQG�RU�GHSUHVVLRQ�KDYH�D�VLJQLILFDQW�QHJDWLYH�
LPSDFW�RQ�D�VXUYLYRU¶V�TXDOLW\�RI�OLIH��DQG�VRPHWLPHV�WKHVH�LQGLYLGXDOV�
FDQ�GHYHORS�WKRXJKWV�RI�HQGLQJ�WKHLU�OLYHV��7KH�LQFLGHQFH�RI�FRPSOHWHG�
VXLFLGH�DPRQJ�SDWLHQWV�ZLWK�FDQFHU�DQG�VXUYLYRUV�LQ�WKH�8QLWHG�6WDWHV�LV�
DERXW�WZLFH�WKDW�RI�WKH�JHQHUDO�SRSXODWLRQ���������,Q�DGGLWLRQ��VXUYLYRUV�
ZLWK�XQWUHDWHG�HPRWLRQDO�GLVWUHVV�DUH�OHVV�OLNHO\�WR�DGKHUH�WR�
UHFRPPHQGHG�VXUYHLOODQFH�DQG�DUH�OHVV�OLNHO\�WR�HQJDJH�LQ�KHDOWK�
SURPRWLQJ�DFWLYLWLHV��VXFK�DV�H[HUFLVH�DQG�VPRNLQJ�FHVVDWLRQ����

Management of Anxiety and Depression 
6XUYLYRUV�VKRXOG�EH�VFUHHQHG�IRU�DQ[LHW\�DQG�GHSUHVVLRQ��HVSHFLDOO\�DW�
WLPHV�RI�GLVHDVH�WUDQVLWLRQ��VXUYHLOODQFH��VLJQLILFDQW�ORVV��PDMRU�OLIH�
HYHQWV��DQG�VRFLDO�LVRODWLRQ��7UHDWPHQW�UHFRPPHQGDWLRQV�IRU�PDQDJLQJ�
GHSUHVVLRQ�DQG�DQ[LHW\�LQFOXGH�URXWLQH�H[HUFLVH��ZKLFK�KDV�EHHQ�VKRZQ�
LQ�FOLQLFDO�WULDOV�WR�KDYH�VLJQLILFDQW�HIIHFWV�LQ�UHGXFLQJ�V\PSWRPV�RI�
GHSUHVVLRQ�DPRQJ�VXUYLYRUV�����,Q�DGGLWLRQ�WR�PHGLFDWLRQ�WUHDWPHQW��
VXSSRUWLYH�SV\FKRWKHUDS\�DQG�FRJQLWLYH�EHKDYLRUDO�WKHUDS\��&%7��DUH�
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DOVR�HIIHFWLYH�PRGDOLWLHV�IRU�UHGXFLQJ�DQ[LHW\�DQG�GHSUHVVLRQ�LQ�WKLV�
SRSXODWLRQ������������

)RU�DGGLWLRQDO�LQIRUPDWLRQ�UHJDUGLQJ�DQ[LHW\�DQG�GHSUHVVLRQ�LQ�SDWLHQWV�
ZLWK�FDQFHU��SOHDVH�VHH�WKH�1&&1�*XLGHOLQHV�IRU�'LVWUHVV�0DQDJHPHQW�
�DYDLODEOH�DW�ZZZ�1&&1�RUJ���7KHVH�JXLGHOLQHV�PD\�EH�PRGLILHG�WR�
DFFRPPRGDWH�WKH�LQGLYLGXDO�FLUFXPVWDQFHV�RI�FDQFHU�VXUYLYRUV��

$QWKUDF\FOLQH�,QGXFHG�&DUGLDF�7R[LFLW\�
0DQ\�FDQFHU�WUHDWPHQWV��LQFOXGLQJ�FKHPRWKHUDSHXWLFV��WDUJHWHG�DJHQWV��
DQG�UDGLDWLRQ��DUH�DVVRFLDWHG�ZLWK�FDUGLRYDVFXODU�WR[LFLWLHV���������
&DUGLRYDVFXODU�VHTXHODH�FDQ�LQFOXGH�DUUK\WKPLDV��SHULFDUGLDO�GLVHDVH��
K\SHUWHQVLRQ��WKURPERVLV��FDUGLRP\RSDWK\�KHDUW�IDLOXUH��DQG�YDVFXODU�
DQG�PHWDEROLF�LVVXHV��$V�D�UHVXOW��D�QHZ�ILHOG��FDOOHG�³&DUGLR�2QFRORJ\�´�
IRFXVHG�RQ�WKH�FDUGLRYDVFXODU�KHDOWK�RI�SDWLHQWV�ZLWK�FDQFHU�DQG�
VXUYLYRUV�KDV�EHFRPH�HVWDEOLVKHG���������

$QWKUDF\FOLQHV��HJ��GR[RUXELFLQ��HSLUXELFLQ��GDXQRUXELFLQ��DUH�XVHG�WR�
WUHDW�PDQ\�FDQFHU�W\SHV��LQFOXGLQJ�O\PSKRPD��VDUFRPD��DQG�EUHDVW�
FDQFHU��DQG�DUH�DPRQJ�WKH�EHVW�VWXGLHG�DQG�PRVW�FRPPRQ�FDXVHV�RI�
FDQFHU�WUHDWPHQW�LQGXFHG�FDUGLDF�LQMXU\�����7KH�PHFKDQLVP�E\�ZKLFK�
DQWKUDF\FOLQHV�FDXVH�FDUGLRP\RSDWK\�LV�QRW�IXOO\�XQGHUVWRRG��EXW�OLNHO\�
LQYROYHV�WKH�IRUPDWLRQ�RI�UHDFWLYH�R[\JHQ�VSHFLHV��526���R[LGDWLYH�
LQMXU\��DQG�WKH�VXEVHTXHQW�LQGXFWLRQ�RI�DSRSWRVLV�LQ�FDUGLDF�FHOOV�����
6WXGLHV�VXJJHVW�WKDW�WKH�LQFLGHQFH�RI�FOLQLFDO�FRQJHVWLYH�KHDUW�IDLOXUH�
DIWHU�DQWKUDF\FOLQH�EDVHG�WKHUDS\�LV������KRZHYHU��D�VLJQLILFDQWO\�
KLJKHU�SHUFHQWDJH�RI�SDWLHQWV�KDYH�HYLGHQFH�RI�VXEFOLQLFDO�KHDUW�IDLOXUH�
ZLWK�UHSRUWV�RI�DV\PSWRPDWLF�OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQ��/9()��
GHFOLQH�EHLQJ�����WR�����LQ�YDULRXV�VWXGLHV���������

7KH�SDQHO�IRFXVHG�VSHFLILFDOO\�RQ�DQWKUDF\FOLQH�LQGXFHG�FDUGLDF�WR[LFLW\�
IRU�WKLV�YHUVLRQ�RI�WKH�JXLGHOLQHV��2WKHU�FKHPRWKHUDSLHV��HJ��+(5��

WDUJHWHG�DJHQWV��DQJLRJHQHVLV�LQKLELWRUV��PD\�FDXVH�FDUGLRP\RSDWK\��
DQG�WKH�SDQHO�DFNQRZOHGJHV�WKDW�VRPH�RI�WKH�FRQFHSWV�SUHVHQWHG�LQ�
WKHVH�UHFRPPHQGDWLRQV�PD\�DSSO\�WR�WKHVH�RWKHU�FDUGLRP\RSDWKLHV��
+RZHYHU��LW�LV�LPSRUWDQW�WR�QRWH�WKDW�IHZHU�GDWD�DUH�DYDLODEOH�RQ�WKH�
FDUGLRP\RSDWKLHV�DVVRFLDWHG�ZLWK�QRQ�DQWKUDF\FOLQH�V\VWHPLF�WKHUDSLHV�
DQG�WKDW�WKHVH�FDUGLRP\RSDWKLHV�PD\�GLIIHU�LQ�QDWXUH�IURP�WKDW�LQGXFHG�
E\�DQWKUDF\FOLQHV�����0RUH�UHVHDUFK�LV�QHHGHG�WR�XQGHUVWDQG�WKH�
VSHFLILF�PHFKDQLVPV�RI�FDUGLRP\RSDWKLHV�DVVRFLDWHG�ZLWK�QHZHU�
DJHQWV��,Q�DGGLWLRQ��WKH�SDQHO�HPSKDVL]HV�WKDW�WKH�DSSURDFK�WR�
FDUGLRP\RSDWK\�PD\�EH�GLIIHUHQW�WKDQ�WKH�DSSURDFK�WR�RWKHU�FDUGLDF�
GLVHDVHV�VXFK�DV�FRURQDU\�DUWHU\�GLVHDVH��&$'���ZKLFK�FRXOG�RFFXU��IRU�
H[DPSOH��DV�D�UHVXOW�RI�UDGLDWLRQ�WKHUDS\��

Panel Considerations Regarding Anthracycline-Induced Cardiac 
Toxicity 
$QWKUDF\FOLQH�LQGXFHG�KHDUW�IDLOXUH�PD\�WDNH�\HDUV�RU�HYHQ�D�GHFDGH�WR�
PDQLIHVW��3UHYLRXV�GRJPD�KDV�VXJJHVWHG�WKDW�DQWKUDF\FOLQH�LQGXFHG�
KHDUW�IDLOXUH�SRUWHQGV�SRRU�SURJQRVLV�DQG�LV�QRW�UHVSRQVLYH�WR�WKHUDS\��
+RZHYHU��HPHUJLQJ�GDWD�LQ�KHDUW�IDLOXUH�GXH�WR�RWKHU�W\SHV�RI�FDUGLDF�
LQMXU\�VXJJHVW�WKDW�VLJQV�RI�FDUGLDF�G\VIXQFWLRQ�FDQ�EH�VHHQ�HDUO\��SULRU�
WR�WKH�RQVHW�RI�V\PSWRPV�����$GGLWLRQDOO\��GDWD�IURP�WKHVH�RWKHU�W\SHV�RI�
FDUGLDF�LQMXU\�VXJJHVW�WKDW�HDUO\�LQWHUYHQWLRQ�ZLWK�FDUGLRSURWHFWLYH�
PHGLFDWLRQV�UHVXOWV�LQ�EHWWHU�ORQJ�WHUP�FDUGLDF�IXQFWLRQ���������7KHUHIRUH��
LW�LV�SRVVLEOH�WKDW�LI�DQWKUDF\FOLQH�LQGXFHG�FDUGLDF�G\VIXQFWLRQ�LV�
GHWHFWHG�HDUO\��LW�PD\�DOVR�EH�UHVSRQVLYH�WR�FDUGLRSURWHFWLYH�
PHGLFDWLRQV���������,Q�DGGLWLRQ��D�JURZLQJ�ERG\�RI�SUHFOLQLFDO��
REVHUYDWLRQDO��DQG�SLORW�UHVHDUFK�VXJJHVWV�WKDW�OLIHVW\OH�FKDQJHV��VXFK�
DV�ZHLJKW�FRQWURO���������GLHWDU\�PRGLILFDWLRQ��HLWKHU�WKURXJK�FRUUHFWLQJ�
GLHWDU\�GHILFLHQFLHV�RU�LQFUHDVLQJ�LQWDNHV�RI�YDULRXV�QXWULHQWV������DQG�
H[HUFLVH���������PD\�DOVR�EH�KHOSIXO�DW�WKHVH�HDUO\�VWDJHV��SULRU�WR�WKH�
RQVHW�RI�KHDUW�IDLOXUH�V\PSWRPV��DOWKRXJK�PRUH�UHVHDUFK�LV�
QHFHVVDU\���������
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1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

7KHVH�HPHUJLQJ�LVVXHV�LQ�DQWKUDF\FOLQH�LQGXFHG�FDUGLRP\RSDWK\�DUH�
FRQVLVWHQW�ZLWK�WKH�FKDQJHV�LQ�WKH�FDUGLRORJ\�FRPPXQLW\�RI�KHDUW�IDLOXUH�
DW�ODUJH��&OLQLFDO�KHDUW�IDLOXUH�KDV�HVWDEOLVKHG�ULVN�IDFWRUV��DQG�WKH�
HDUOLHVW�VLJQV�RI�KHDUW�IDLOXUH�EHJLQ�ZLWK�WKH�DFFXPXODWLRQ�RI�WKHVH�ULVN�
IDFWRUV�RYHU�WLPH��XOWLPDWHO\�UHVXOWLQJ�LQ�VWUXFWXUDO�FDUGLDF�DEQRUPDOLWLHV�
DQG�ODWHU�V\PSWRPDWLF�KHDUW�IDLOXUH��$V�D�UHVXOW��PRUH�WKDQ�D�GHFDGH�
DJR��WKLV�HYROXWLRQDU\�DQG�SURJUHVVLYH�QDWXUH�RI�KHDUW�IDLOXUH�ZDV�
UHFRJQL]HG�E\�FDUGLRORJLVWV�DQG�LQFRUSRUDWHG�LQWR�WKH�$PHULFDQ�+HDUW�
$VVRFLDWLRQ��$+$��$PHULFDQ�&ROOHJH�RI�&DUGLRORJ\��$&&��*XLGHOLQHV�
IRU�WKH�(YDOXDWLRQ�DQG�0DQDJHPHQW�RI�+HDUW�)DLOXUH�����,Q�������WKH�
$+$�$&&�JXLGHOLQHV�SURSRVHG�D�QHZ�FODVVLILFDWLRQ�IRU�KHDUW�IDLOXUH�����
7UDGLWLRQDO�FODVVLILFDWLRQV�RQO\�UHFRJQL]HG�KHDUW�IDLOXUH�ZKHQ�SDWLHQWV�
SUHVHQWHG�ZLWK�FOLQLFDO�VLJQV�DQG�V\PSWRPV��7KH������FODVVLILFDWLRQ�
VFKHPH��LQ�FRQWUDVW��LQWURGXFHG�VWDJHV�RI�KHDUW�IDLOXUH�EHJLQQLQJ�EHIRUH�
WKH�SDWLHQW�LV�V\PSWRPDWLF��DQG�HPSKDVL]HG�WKH�LPSRUWDQFH�RI�
SUHYHQWLRQ�LQ�KHDUW�IDLOXUH�PDQDJHPHQW��

7KH�SDQHO�EHOLHYHV�WKDW�WKLV�UHYLVHG�$+$�$&&�FODVVLILFDWLRQ�LV�
SDUWLFXODUO\�UHOHYDQW�WR�FDUGLR�RQFRORJ\�SRSXODWLRQV��7KHUHIRUH��LQ�
IRUPXODWLQJ�WKH�SUHVHQW�UHFRPPHQGDWLRQV�IRU�VFUHHQLQJ��HYDOXDWLRQ��DQG�
WUHDWPHQW�RI�FDUGLDF�G\VIXQFWLRQ�LQ�VXUYLYRUV�ZKR�UHFHLYHG�
DQWKUDF\FOLQHV�GXULQJ�WKHLU�FDQFHU�WUHDWPHQW��WKH�SDQHO�WRRN�LQWR�
FRQVLGHUDWLRQ�WKH�XSGDWHG�$+$�$&&�FODVVLILFDWLRQ�DQG�JXLGHOLQHV�IRU�
PDQDJHPHQW�RI�KHDUW�IDLOXUH��)RU�WKHVH�1&&1�*XLGHOLQHV�IRU�
6XUYLYRUVKLS��WKH�SDQHO�HPSKDVL]HG�HDUO\�UHFRJQLWLRQ�RI�FDUGLDF�WR[LFLW\�
ZLWK�WKH�JRDO�RI�SUHYHQWLQJ�WKH�GHYHORSPHQW�RI�FOLQLFDO��V\PSWRPDWLF�
KHDUW�IDLOXUH�E\�DGGUHVVLQJ�RWKHU�NQRZQ�ULVN�IDFWRUV�IRU�KHDUW�IDLOXUH��,Q�
SDUWLFXODU��DSSURSULDWH�XVH�RI�FDUGLRSURWHFWLYH�PHGLFDWLRQV��VXFK�DV�
QHXURKRUPRQDO�DQWDJRQLVWV�>DQJLRWHQVLQ�FRQYHUWLQJ�HQ]\PH��$&(��
LQKLELWRUV��EHWD�EORFNHUV@��FDQ�EH�FRQVLGHUHG�ZLWK�WKH�JRDO�RI�SUHYHQWLQJ�
FDUGLDF�UHPRGHOLQJ�RYHU�WLPH�LQ�VRPH�SDWLHQWV��,Q�WKLV�UHVSHFW��WKH�SDQHO�

HPSKDVL]HV�D�WKRURXJK�FOLQLFDO�VFUHHQ�IRU�KHDUW�IDLOXUH�IRU�DOO�VXUYLYRUV�
ZLWK�H[SRVXUH�WR�DQWKUDF\FOLQHV�DIWHU�FRPSOHWLRQ�RI�WKHUDS\��ZLWK�WKH�
DGGLWLRQDO�FRQVLGHUDWLRQ�RI�DQ�HFKRFDUGLRJUDSKLF�VFUHHQ�LQ�KLJK�ULVN�
VXUYLYRUV��DV�GLVFXVVHG�LQ�PRUH�GHWDLO�EHORZ��7KH�SDQHO�DOVR�EHOLHYHV�
WKDW�HDUO\�LQYROYHPHQW�RI�D�FDUGLR�RQFRORJLVW�RU�FDUGLRORJLVW�LQ�WKH�FDUH�
RI�WKH�FDQFHU�VXUYLYRU�LV�LPSRUWDQW��)RU�DOO�SDWLHQWV��WKHUH�VKRXOG�EH�D�
ORZ�WKUHVKROG�IRU�UHIHUUDO�WR�D�FDUGLR�RQFRORJLVW�RU�FDUGLRORJLVW��,Q�
DGGLWLRQ��V\PSWRPV�RI�KHDUW�IDLOXUH�PD\�PLPLF�RWKHU�FRQGLWLRQV�VXFK�DV�
SXOPRQDU\�LVVXHV�DQG�RU�FDUGLDF�LVFKHPLD��WKHUHIRUH��D�JOREDO�DSSURDFK�
PD\�EH�QHFHVVDU\�ZKHQ�DVVHVVLQJ�VXUYLYRUV�ZLWK�GHFUHDVHG�
FDUGLRUHVSLUDWRU\�ILWQHVV�����

Classification of the Stages of Heart Failure 
7KH�UHYLVHG�$+$�$&&�FODVVLILFDWLRQ�LGHQWLILHV�SDWLHQWV�ZKR�GR�QRW�KDYH�
V\PSWRPV�DVVRFLDWHG�ZLWK�KHDUW�IDLOXUH�EXW�DUH�HLWKHU�DW�ULVN�IRU�KHDUW�
IDLOXUH��6WDJH�$��RU�KDYH�VWUXFWXUDO�DEQRUPDOLWLHV�RI�WKH�KHDUW��6WDJH�
%������7KLV�UHYLVHG�FODVVLILFDWLRQ�KDV�ERWK�GLDJQRVWLF�DQG�WKHUDSHXWLF�
XWLOLW\��EHFDXVH�HYLGHQFH�VXJJHVWV�WKDW�WUHDWPHQWV�SUHVFULEHG�LQ�6WDJH�
$��LQ�WKH�DEVHQFH�RI�VWUXFWXUDO�KHDUW�DEQRUPDOLWLHV�RU�V\PSWRPV��FDQ�
UHGXFH�WKH�PRUELGLW\�DQG�PRUWDOLW\�RI�KHDUW�IDLOXUH�LQ�WKH�JHQHUDO�
SRSXODWLRQ���������/HIW�XQWUHDWHG��KRZHYHU��WKH�DFFXPXODWLRQ�RI�ULVN�
IDFWRUV�LQ�SDWLHQWV�ZLWK�6WDJH�$�KHDUW�IDLOXUH�OHDGV�WR�LQMXU\�RU�VWUHVV�RQ�
WKH�P\RFDUGLXP�DQG�JHQHUDWHV�D�FDVFDGH�RI�VLJQDOLQJ�HYHQWV�LQ�WKH�
KHDUW��7KH�VXEVHTXHQW�FKDQJH�LQ�WKH�JHRPHWU\�DQG�VWUXFWXUH�RI�WKH�OHIW�
YHQWULFOH��RIWHQ�UHIHUUHG�WR�DV�FDUGLDF�UHPRGHOLQJ��6WDJH�%���PD\�
PDQLIHVW�DV�FDUGLDF�K\SHUWURSK\�RU�FKDPEHU�GLODWDWLRQ��,Q�RWKHU�FDVHV��
WKH�UHVXOW�PD\�EH�GHFUHDVHG�FDUGLDF�FRQWUDFWLOLW\��ZKLFK�FDQ�UHVXOW�LQ�
GHFUHDVHG�/9()��DOVR�6WDJH�%���&DUGLDF�UHPRGHOLQJ�JHQHUDOO\�
SUHFHGHV�WKH�GHYHORSPHQW�RI�V\PSWRPV��E\�PRQWKV�RU�HYHQ�\HDUV���
FRQWLQXHV�DIWHU�V\PSWRPV�EHFRPH�HYLGHQW��DQG�FRQWULEXWHV�VXEVWDQWLDOO\�
WR�V\PSWRP�SURJUHVVLRQ�DQG�PRUWDOLW\�GHVSLWH�WUHDWPHQW��,QGLYLGXDOV�DUH�
FRQVLGHUHG�WR�KDYH�6WDJH�&�KHDUW�IDLOXUH�ZKHQ�FOLQLFDO�VLJQV�DQG�
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V\PSWRPV�DFFRPSDQ\�VWUXFWXUDO�FKDQJHV�WR�WKH�KHDUW��6WDJH�'�LV�WKH�
PRVW�DGYDQFHG�VWDJH��ZLWK�SDWLHQWV�VKRZLQJ�DGYDQFHG�VWUXFWXUDO�KHDUW�
GLVHDVH�DQG�VLJQLILFDQW�KHDUW�IDLOXUH�V\PSWRPV�DW�UHVW�WKDW�DUH�UHIUDFWRU\�
WR�PHGLFDO�WKHUDS\��WKHVH�SDWLHQWV�UHTXLUH�VSHFLDOL]HG�LQWHUYHQWLRQV��

7KH�SDQHO�DOVR�FRQVLGHUHG�WKH�1HZ�<RUN�+HDUW�$VVRFLDWLRQ¶V�IXQFWLRQDO�
FODVVLILFDWLRQ�RI�KHDUW�IDLOXUH������,Q�WKLV�V\VWHP��ZKLFK�LV�EDVHG�RQ�
OLPLWDWLRQV�WR�SK\VLFDO�DFWLYLW\�DQG�WKH�HIIHFW�RI�SK\VLFDO�DFWLYLW\�RQ�KHDUW�
IDLOXUH�V\PSWRPV��6WDJH�,�LV�VLPLODU�WR�$+$�$&&�6WDJH�%��ZKLOH�6WDJHV�
,,�DQG�,,,�ZRXOG�EH�FRQVLGHUHG�$+$�$&&�6WDJH�&�DQG�6WDJH�,9�LV�VLPLODU�
WR�$+$�$&&�6WDJH�'��

Assessment for Anthracycline-Induced Cardiac Toxicity 
7KH�SDQHO�UHFRJQL]HV�D�ODFN�RI�KLJK�TXDOLW\�GDWD�WR�LQIRUP�WKH�EHQHILWV�RI�
VFUHHQLQJ�IRU�KHDUW�IDLOXUH�DPRQJ�SDWLHQWV�WUHDWHG�ZLWK�DQWKUDF\FOLQHV��
+RZHYHU��WKH�SDQHO�EHOLHYHV�WKDW�DOO�VXUYLYRUV�ZKR�KDYH�FRPSOHWHG�
DQWKUDF\FOLQH�WKHUDS\�VKRXOG�XQGHUJR�D�FOLQLFDO�HYDOXDWLRQ�WR�DVVHVV�IRU�
VLJQV�DQG�V\PSWRPV�RI�KHDUW�IDLOXUH��7KH�ODFN�RI�GDWD�LV�LOOXVWUDWHG�LQ�D�
�����FOLQLFDO�HYLGHQFH�UHYLHZ�E\�$6&2��ZKLFK�FRQFOXGHG�WKDW�QR�
VWXGLHV�KDG�V\VWHPDWLFDOO\�DGGUHVVHG�WKH�EHQHILWV�RI�VFUHHQLQJ�DGXOW�
FDQFHU�VXUYLYRUV�ZLWK�D�KLVWRU\�RI�DQWKUDF\FOLQHV�IRU�FDUGLRWR[LFLW\�����
7KH�UHYLHZ�DOVR�IRXQG�QR�GLUHFW�HYLGHQFH�VKRZLQJ�WKH�HIIHFWLYHQHVV�RI�
FDUGLDF�WUHDWPHQW�RQ�RXWFRPHV�RI�DV\PSWRPDWLF�VXUYLYRUV�����$������
PXOWLGLVFLSOLQDU\�WDVN�IRUFH�IURP�WKH�&KLOGUHQ¶V�2QFRORJ\�*URXS�FDPH�WR�
ODUJHO\�VLPLODU�FRQFOXVLRQV�UHJDUGLQJ�VFUHHQLQJ�IRU�FDUGLRWR[LFLW\�LQ�
VXUYLYRUV�RI�SHGLDWULF�FDQFHUV�����6RPH�UHDVRQV�IRU�WKH�ODFN�RI�GDWD�RQ�
VFUHHQLQJ�VXUYLYRUV�IRU�FDUGLRWR[LFLW\�KDYH�EHHQ�GLVFXVVHG�����DQG��
XQIRUWXQDWHO\��KLJK�TXDOLW\�GDWD�KDYH�QRW�EHHQ�IRUWKFRPLQJ�VLQFH�
$6&2¶V�UHYLHZ��

,Q�WKH�DEVHQFH�RI�GDWD��WKH�&KLOGUHQ¶V�2QFRORJ\�*URXS�UHOLHG�RQ�WKH�
FROOHFWLYH�FOLQLFDO�H[SHULHQFH�RI�LWV�SDQHO�PHPEHUV�DQG�UHFRPPHQGHG�

HFKRFDUGLRJUDPV�RU�PXOWLSOH�JDWHG�DFTXLVLWLRQ��08*$��VFDQV�IRU�
VXUYLYRUV�RI�SHGLDWULF�FDQFHU�DW�WKH�FRQFOXVLRQ�RI�WUHDWPHQW�DQG�WKHQ�
HYHU\���WR���\HDUV�IRU�OLIH�GHSHQGLQJ�RQ�DJH�DW�WUHDWPHQW��DQWKUDF\FOLQH�
GRVH��DQG�FKHVW�LUUDGLDWLRQ��KWWS���ZZZ�VXUYLYRUVKLSJXLGHOLQHV�RUJ���
$OWKRXJK�WKH�IUHTXHQF\�RI�FDUGLDF�DVVHVVPHQW�XVLQJ�HFKRFDUGLRJUDPV�
RU�08*$�VFDQV�KDV�EHHQ�D�PDWWHU�RI�GHEDWH��WKHUH�LV�JHQHUDO�VXSSRUW�
IRU�DW�OHDVW�RQH�DVVHVVPHQW�LQ�FKLOGUHQ�ZKR�KDYH�FRPSOHWHG�
DQWKUDF\FOLQH�WKHUDS\����������

$������MRLQW�H[SHUW�FRQVHQVXV�VWDWHPHQW�IURP�WKH�$PHULFDQ�6RFLHW\�RI�
(FKRFDUGLRJUDSK\�DQG�WKH�(XURSHDQ�$VVRFLDWLRQ�RI�&DUGLRYDVFXODU�
,PDJLQJ�UHFRPPHQGV�\HDUO\�FDUGLRYDVFXODU�DVVHVVPHQW�RI�DGXOW�
VXUYLYRUV�DIWHU�WKH�FRPSOHWLRQ�RI�SRWHQWLDOO\�FDUGLRWR[LF�WKHUDS\�WR�ORRN�
IRU�HDUO\�VLJQV�DQG�V\PSWRPV�RI�FDUGLRYDVFXODU�GLVHDVH��ZLWK�FDUGLDF�
LPDJLQJ�XVHG�DW�WKH�GLVFUHWLRQ�RI�WKH�FOLQLFLDQ�����7KH�JURXSV�
UHFRPPHQG�HFKRFDUGLRJUDP�DV�WKH�SUHIHUUHG�LPDJLQJ�PRGDOLW\��ZKHQ�
LPDJLQJ�LV�SHUIRUPHG��7KH�UHSRUW�DOVR�DFNQRZOHGJHG�WKH�OLPLWHG�GDWD�
DYDLODEOH�WR�LQIRUP�WKHLU�UHFRPPHQGDWLRQV��

7KH�1&&1�6XUYLYRUVKLS�3DQHO�GHILQHG�LWV�VFUHHQLQJ�UHFRPPHQGDWLRQV�
EDVHG�ODUJHO\�RQ�FRQVHQVXV�DQG�RQ�WKH�LGHD�WKDW�HDUO\�UHFRJQLWLRQ�DQG�
WUHDWPHQW�RI�FDUGLRWR[LFLW\�FDQ�DOORZ�IRU�HDUOLHU�LQWHUYHQWLRQV�WKDW�PD\�
LPSURYH�SURJQRVLV��GLVFXVVHG�EHORZ���

Assessment for Symptoms of Heart Failure 
$FFRUGLQJ�WR�WKH�PRVW�UHFHQW�$+$�$&&�JXLGHOLQHV��UHOHDVHG�LQ�������
WKH�FDUGLQDO�PDQLIHVWDWLRQV�RI�FOLQLFDO�KHDUW�IDLOXUH��6WDJH�&��LQFOXGH�
G\VSQHD�DQG�IDWLJXH��ZKLFK�PD\�OHDG�WR�OLPLWHG�H[HUFLVH�WROHUDQFH��RU�
IOXLG�UHWHQWLRQ��ZKLFK�PD\�OHDG�WR�SXOPRQDU\�DQG�SHULSKHUDO�HGHPD������
7KHVH�V\PSWRPV�FDQ�OHDG�WR�GHFUHDVHG�IXQFWLRQDO�FDSDFLW\�DQG�DIIHFW�
TXDOLW\�RI�OLIH��+HDUW�IDLOXUH�V\PSWRPV�DVVRFLDWHG�ZLWK�IOXLG�UHWHQWLRQ�
PD\�DOVR�LQFOXGH�RUWKRSQHD�RU�SDUR[\VPDO�QRFWXUQDO�G\VSQHD��
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7KHUHIRUH��WKH�SDQHO�UHFRPPHQGV�D�KLVWRU\�DQG�SK\VLFDO�WR�ORRN�IRU�
WKHVH�V\PSWRPV�WR�KHOS�LGHQWLI\�VXUYLYRUV�ZKR�PLJKW�DOUHDG\�EH�
V\PSWRPDWLF��7KHVH�VXUYLYRUV�VKRXOG�XQGHUJR�HYDOXDWLRQ�ZLWK�DQ�
HFKRFDUGLRJUDP��,I�QR�HYLGHQFH�RI�VWUXFWXUDO�KHDUW�GLVHDVH�LV�VHHQ��WKHQ�
D�ZRUNXS�IRU�RWKHU�FDXVHV�RI�WKH�V\PSWRPV�LV�ZDUUDQWHG�ZLWK�UHIHUUDO�WR�
RWKHU�VSHFLDOWLHV��HJ��SXOPRQRORJ\�RU�FDUGLRORJ\��DV�QHHGHG��
6\PSWRPDWLF�VXUYLYRUV�ZLWK�HYLGHQFH�RI�VWUXFWXUDO�KHDUW�GLVHDVH�UHTXLUH�
LPPHGLDWH�UHIHUUDO�WR�D�FDUGLR�RQFRORJLVW�RU�FDUGLRORJLVW��

Assessment of Comorbidities and Cardiovascular Risk Factors 
7KH�SDQHO�UHFRPPHQGV�DVVHVVPHQW�RI�FRPRUELGLWLHV�DQG�RWKHU�
WUDGLWLRQDO�ULVN�IDFWRUV�IRU�KHDUW�GLVHDVH��)XUWKHUPRUH��WKH�RQFRORJLF�
KLVWRU\�RI�WKH�VXUYLYRU�VKRXOG�EH�UHYLHZHG��&KHVW�UDGLDWLRQ�FDQ�LQFUHDVH�
WKH�ULVN�RI�LVFKHPLF�FDUGLDF�GLVHDVH��ZKLFK�FDQ�FRQWULEXWH�WR�KHDUW�
IDLOXUH���������7KH�DGGLWLRQ�RI�RWKHU�FDUGLRWR[LF�WKHUDSLHV��HJ��+(5���
WDUJHWHG�DJHQWV��WR�DQWKUDF\FOLQHV�FDQ�IXUWKHU�LQFUHDVH�WKH�ULVN�RI�KHDUW�
IDLOXUH�RYHU�WKDW�VHHQ�ZLWK�WKH�XVH�RI�DQWKUDF\FOLQHV�DORQH�����2OGHU�
VXUYLYRUV��WKRVH�ZLWK�D�KLJKHU�FXPXODWLYH�DQWKUDF\FOLQH�GRVH�
�FXPXODWLYH�GR[RUXELFLQ�GRVH�RI�����PJ�P��RU�HTXLYDOHQW���WKRVH�ZLWK�
XQGHUO\LQJ�FDUGLRYDVFXODU�GLVHDVH�RU�ULVN�IDFWRUV��DQG�WKRVH�ZKR�KDG�D�
ORZ�QRUPDO�����±�����EDVHOLQH�HMHFWLRQ�IUDFWLRQ�DUH�DOVR�DW�LQFUHDVHG�
ULVN�IRU�WKH�GHYHORSPHQW�RI�KHDUW�IDLOXUH��

7KH�SDQHO�UHFRJQL]HV�WKH�JURZLQJ�ERG\�RI�OLWHUDWXUH�VXJJHVWLQJ�WKH�
SRVVLEOH�XWLOLW\�RI�FDUGLDF�ELRPDUNHUV��VSHFLILFDOO\�WURSRQLQV��DV�
QRQLQYDVLYH�PDUNHUV�RI�FDUGLRWR[LFLW\��7KH�SDQHO�EHOLHYHV�WKDW�PRUH�
SURVSHFWLYH��PXOWL�LQVWLWXWLRQDO�VWXGLHV�DUH�QHHGHG�WR�PDNH�GHILQLWH�
UHFRPPHQGDWLRQV��7KH�RSWLPDO�WLPLQJ�RI�WURSRQLQ�DVVHVVPHQW�LQ�UHODWLRQ�
WR�FRPSOHWLRQ�RI�FKHPRWKHUDS\�LV�FXUUHQWO\�XQFOHDU��WKH�FXW�RII�SRLQW�IRU�
D�SRVLWLYH�WHVW�LV�XQGHILQHG��DQG�WKH�RSWLPDO�DVVD\�SODWIRUP�UHPDLQV�WR�
EH�GHWHUPLQHG��,Q�DGGLWLRQ��WKH�VHQVLWLYLW\�DQG�VSHFLILFLW\�RI�WURSRQLQ�,�
OHYHOV�IRU�SUHGLFWLQJ�FDUGLRWR[LFLW\�DUH�IDLUO\�ORZ��UHSRUWHG�DW����������

&,������±������DQG����������&,������±�������UHVSHFWLYHO\�����$�
V\VWHPDWLF�UHYLHZ�RI�WKH�UROH�RI�SRVW�WUHDWPHQW�FDUGLDF�WURSRQLQV�DV�
SUHGLFWLYH�PDUNHUV�RI�DQWKUDF\FOLQH�LQGXFHG�OHIW�YHQWULFXODU�G\VIXQFWLRQ�
UHYHDOHG�IHZ�VWXGLHV�DQG�LQFRQVLVWHQW�GDWD�����7KH�XWLOLW\�RI�RWKHU�
SRWHQWLDO�FDUGLDF�ELRPDUNHUV�KDYH�EHHQ�UHYLHZHG�HOVHZKHUH������

Imaging 
:KHQ�GHYHORSLQJ�WKHVH�LPDJLQJ�JXLGHOLQHV�IRU�VFUHHQLQJ�IRU�FDUGLDF�
WR[LFLW\�LQ�VXUYLYRUV�ZLWK�D�KLVWRU\�RI�DQWKUDF\FOLQH�H[SRVXUH��WKH�SDQHO�
FRQVLGHUHG�VHYHUDO�TXHVWLRQV�����,V�WKH�SUHYDOHQFH�RI�VWUXFWXUDO�KHDUW�
GLVHDVH�KLJK�HQRXJK�WR�ZDUUDQW�VFUHHQLQJ�RI�DQWKUDF\FOLQH�WUHDWHG�
VXUYLYRUV"�����,V�DQ�DEQRUPDO�HFKRFDUGLRJUDP�SRVW�DQWKUDF\FOLQH�
WKHUDS\�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�IRU�WKH�IXWXUH�GHYHORSPHQW�RI�
V\PSWRPDWLF�KHDUW�IDLOXUH"��DQG����'RHV�WKH�UHFRJQLWLRQ�RI�FDUGLDF�
DEQRUPDOLWLHV�DQG�WUHDWPHQW�RI�FDUGLDF�ULVN�IDFWRUV�SRVW�DQWKUDF\FOLQH�
WKHUDS\�DIIHFW�RXWFRPHV"�

$�VWXG\�RI����SDWLHQWV�ZLWK�EUHDVW�FDQFHU��OHXNHPLD��RU�O\PSKRPD�
DVVHVVHG�FDUGLDF�DQG�YDVFXODU�IXQFWLRQ�EHIRUH�DQG�������DQG���PRQWKV�
DIWHU�DQWKUDF\FOLQH�EDVHG�WUHDWPHQW�����6XEFOLQLFDO�DEQRUPDOLWLHV�RI�
FDUGLDF�DQG�YDVFXODU�IXQFWLRQ�ZHUH�IUHTXHQWO\�REVHUYHG��LH��/9()�IHOO�WR�
�����LQ�����RI�WKRVH�ZKRVH�EDVHOLQH�/9()�ZDV�!������,Q�WKH�ODUJH�
UDQGRPL]HG�FRQWUROOHG�16$%3�%����WULDO��FDUGLDF�IXQFWLRQ�ZDV�DVVHVVHG�
E\�FDUGLDF�LPDJLQJ�LQ�SDWLHQWV�DIWHU�LQLWLDO�DQWKUDF\FOLQH�EDVHG�WKHUDS\�
DV�D�UHTXLUHPHQW�IRU�IXUWKHU�WUHDWPHQW�ZLWK�WUDVWX]XPDE�����2YHU����RI�
SDWLHQWV�H[SHULHQFHG�FDUGLDF�V\PSWRPV�DQG�RU�D�GHFUHDVH�LQ�/9()�RI�
!����DIWHU�UHFHLYLQJ�DQWKUDF\FOLQHV��WKXV�H[FOXGLQJ�WKHP�IURP�EHLQJ�
FRQVLGHUHG�IRU�WUDVWX]XPDE��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKLV�ZDV�D�
FOLQLFDO�WULDO�SDWLHQW�SRSXODWLRQ�ZLWKRXW�VLJQLILFDQW�FDUGLDF�ULVN�IDFWRUV�RU�
KLVWRU\�RI�FDUGLDF�GLVHDVH��,Q�D�QRQ�FOLQLFDO�WULDO�SRSXODWLRQ�RI�SDWLHQWV�
ZLWK�FDQFHU��PDQ\�PD\�DOUHDG\�KDYH�FDUGLDF�ULVN�IDFWRUV�RU�DFWXDO�
FDUGLRP\RSDWK\�SULRU�WR�WUHDWPHQW��WKXV�HOHYDWLQJ�WKH�ULVN�RI�GHYHORSLQJ�
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KHDUW�IDLOXUH��7RJHWKHU��WKHVH�UHVXOWV�LQGLFDWH�WKDW�D�VLJQLILFDQW�
SURSRUWLRQ�RI�VXUYLYRUV�ZLWK�HDUO\�RQVHW�6WDJH�%�RU�JUHDWHU�KHDUW�IDLOXUH�
FDQ�EH�LGHQWLILHG�ZLWK�DSSURSULDWH�LPDJLQJ�DIWHU�WKHUDS\��+RZHYHU��LW�LV�
QRW�FOHDU�WKDW�WKHVH�GHFOLQHV�LQ�/9()�DIWHU�DQWKUDF\FOLQH�WKHUDS\�ZHUH�
DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�GHYHORSLQJ�VXEVHTXHQW�KHDUW�
IDLOXUH��

/LWWOH�LV�NQRZQ�UHJDUGLQJ�WKH�QDWXUDO�KLVWRU\�RI�KHDUW�IDLOXUH�LQ�VXUYLYRUV�
ZLWK�6WDJH�%�KHDUW�IDLOXUH�SRVW�DQWKUDF\FOLQH�WKHUDS\��DQG�WKH�ORQJ�WHUP�
SURJQRVLV�RI�VXUYLYRUV�ZLWK�FDUGLDF�VWUXFWXUDO�DEQRUPDOLWLHV�IROORZLQJ�
DQWKUDF\FOLQH�H[SRVXUH�LV�QRW�NQRZQ��+RZHYHU��OLPLWHG�HYLGHQFH�
VXJJHVWV�WKDW�IXUWKHU�UHPRGHOLQJ�RI�WKH�KHDUW�PD\�EH�DEOH�WR�EH�
PLWLJDWHG�E\�LQLWLDWLRQ�RI�FDUGLRSURWHFWLYH�PHGLFDWLRQV��$�QXPEHU�RI�
REVHUYDWLRQDO�DQG�UHWURVSHFWLYH�VWXGLHV�KDYH�VXJJHVWHG�WKDW�HDUO\�
LQWHUYHQWLRQ�ZLWK�FDUGLRSURWHFWLYH�PHGLFDWLRQ�PD\�GHFUHDVH�WKH�UDWH�RI�
FDUGLDF�UHPRGHOLQJ�DQG�SURJUHVVLRQ�WR�KHDUW�IDLOXUH��$�UDQGRPL]HG�
FRQWUROOHG�WULDO�RI�����VXUYLYRUV�RI�SHGLDWULF�FDQFHU�ZLWK����FDUGLDF�
DEQRUPDOLW\�IRXQG�WKDW�WKH�$&(�LQKLELWRU�HQDODSULO�UHGXFHG�OHIW�
YHQWULFXODU�HQG�V\VWROLF�ZDOO�VWUHVV�FRPSDUHG�WR�SODFHER��P  ����������
7KH�DXWKRUV�FRQFOXGHG�WKDW�DQ\�WKHRUHWLFDO�EHQHILW�RI�UHGXFHG�OHIW�
YHQWULFXODU�HQG�V\VWROLF�ZDOO�VWUHVV�PXVW�EH�ZHLJKHG�DJDLQVW�WKH�VLGH�
HIIHFWV�RI�WUHDWPHQW��GL]]LQHVV�RU�K\SRWHQVLRQ�ZDV�REVHUYHG�LQ�����RI�
WKH�WUHDWPHQW�JURXS�YHUVXV����RI�WKRVH�UHFHLYLQJ�SODFHER��P  ���������
DQG�IDWLJXH�ZDV�REVHUYHG�LQ�����YHUVXV�����P  �������RI�SDUWLFLSDQWV��
0RUH�UHFHQWO\��D�UHYLHZ�RI�����SDWLHQWV�ZLWK�FDQFHU�DQG�GHFOLQHV�LQ�
/9()�DW�WKH�6WDQIRUG�FDUGLRORJ\�FOLQLF�IRXQG�WKDW�PHDQ�/9()�LQFUHDVHG�
DIWHU�WUHDWPHQW��PRVW�RIWHQ�ZLWK�$&(�LQKLELWRUV�DQG�EHWD�EORFNHUV��DQG�
URVH�WR������LQ�����RI�SDWLHQWV�����,Q�DGGLWLRQ��D�VWXG\�RI�����DGXOW�
SDWLHQWV�ZLWK�FDQFHU��ZKR�ZHUH�WUHDWHG�ZLWK�DQWKUDF\FOLQHV�DQG�KDG�DQ�
/9()�RI�������IRXQG�WKDW�HDUOLHU�LQLWLDWLRQ�RI�HQDODSULO��DQG�VRPHWLPHV�
WKH�EHWD�EORFNHU�FDUYHGLORO��ZDV�DVVRFLDWHG�ZLWK�D�KLJKHU�OLNHOLKRRG�RI�

/9()�UHFRYHU\�����,Q�WKH�QRQFDQFHU�VHWWLQJ��D�UDQGRPL]HG�FRQWUROOHG�
WULDO�RI�!�����SDUWLFLSDQWV�IRXQG�WKDW�WUHDWPHQW�RI�SDWLHQWV�ZLWK�
DV\PSWRPDWLF�OHIW�YHQWULFXODU�G\VIXQFWLRQ��HMHFWLRQ�IUDFWLRQ�������ZLWK�
HQDODSULO�UHGXFHG�WKH�LQFLGHQFH�RI�KHDUW�IDLOXUH�FRPSDUHG�ZLWK�SODFHER�
�������YV���������P ������������

&RQVLGHULQJ�WKHVH�GDWD��WKH�SDQHO�EHOLHYHV�WKDW�VXUYLYRUV�ZLWK�RQH�RU�
PRUH�FDUGLRYDVFXODU�ULVN�IDFWRUV�ZKR�KDYH�FRPSOHWHG�DQWKUDF\FOLQH�
WKHUDS\�FDQ�EH�FRQVLGHUHG�IRU�DVVHVVPHQW�IRU�VWUXFWXUDO�KHDUW�GLVHDVH�
ZLWK�DSSURSULDWH�FDUGLDF�LPDJLQJ�ZLWKLQ����PRQWKV�RI�WKH�ODVW�
DQWKUDF\FOLQH�GRVH��&DUGLDF�ULVN�IDFWRUV�WR�FRQVLGHU�LQFOXGH�DJH�!���
\HDUV��D�KLJK�FXPXODWLYH�DQWKUDF\FOLQH�GRVH��XQGHUO\LQJ�FDUGLRYDVFXODU�
GLVHDVH�ULVN�IDFWRUV��RU�D�ORZ�QRUPDO�EDVHOLQH�/9()�����

7KH�SDQHO�UHFRPPHQGV�WZR�GLPHQVLRQDO�HFKRFDUGLRJUDP��FRXSOHG�ZLWK�
'RSSOHU�IORZ�VWXGLHV��DV�WKH�FDUGLDF�LPDJLQJ�PRGDOLW\�RI�FKRLFH�ZKHQ�
LPDJLQJ�LV�SHUIRUPHG��7KLV�WHFKQLTXH�LV�ZLGHO\�DYDLODEOH�DQG�
LQH[SHQVLYH��JLYHV�QR�UDGLDWLRQ�H[SRVXUH��DQG�LV�WKH�PRVW�XVHIXO�
GLDJQRVWLF�WHVW�LQ�WKH�HYDOXDWLRQ�RI�SDWLHQWV�ZLWK�SRVVLEOH�KHDUW�
IDLOXUH���������,W�FDQ�UHFRJQL]H�HDUO\�VWDJHV�RI�KHDUW�IDLOXUH�E\�UHYHDOLQJ�
DEQRUPDOLWLHV�RI�WKH�SHULFDUGLXP��P\RFDUGLXP��DQG�KHDUW�YDOYHV�����
:KLOH�UDGLRQXFOLGH�YHQWULFXORJUDSK\��DOVR�FDOOHG�UDGLRQXFOLGH�
DQJLRJUDSK\�RU�08*$�VFDQ��FDQ�SURYLGH�DFFXUDWH�PHDVXUHPHQWV�RI�OHIW�
YHQWULFXODU�VL]H�DQG�IXQFWLRQ�DQG�DVVHVVPHQW�RI�YHQWULFXODU�
HQODUJHPHQW��LW�FDQQRW�DVVHVV�YDOYXODU�DEQRUPDOLWLHV�RU�FDUGLDF�
K\SHUWURSK\�DQG�H[SRVHV�SDWLHQWV�WR�UDGLDWLRQ��2WKHU�LPDJLQJ�PRGDOLWLHV�
IRU�WKH�DVVHVVPHQW�RI�KHDUW�IDLOXUH�KDYH�EHHQ�UHYLHZHG�HOVHZKHUH���������

Treatment of Anthracycline-Induced Cardiac Toxicity 
3URJUHVVLRQ�RI�KHDUW�IDLOXUH�LV�DFFHOHUDWHG�ZLWK�DFFXPXODWLRQ�RI�ULVN�
IDFWRUV��,QMXU\�RU�VWUHVV�RQ�WKH�P\RFDUGLXP��VXFK�DV�GXULQJ�DQG�DIWHU�
WUHDWPHQW�ZLWK�DQWKUDF\FOLQHV��FDQ�OHDG�WR�DFWLYDWLRQ�RI�HQGRJHQRXV�
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QHXURKRUPRQDO�V\VWHPV��ZKLFK�SOD\�D�FULWLFDO�UROH�LQ�FDUGLDF�UHPRGHOLQJ�
DQG�WKHUHIRUH�SURJUHVVLRQ�WR�6WDJH�%�KHDUW�IDLOXUH��

7KH�SDQHO�UHFRPPHQGV�WKDW�KHDUW�IDLOXUH�ULVN�IDFWRUV��LQFOXGLQJ�
K\SHUWHQVLRQ��REHVLW\��PHWDEROLF�V\QGURPH��DQG�GLDEHWHV��EH�DGGUHVVHG�
LQ�DOO�VXUYLYRUV�ZKR�KDYH�FRPSOHWHG�DQWKUDF\FOLQH�WKHUDS\��,Q�DGGLWLRQ��
VXUYLYRUV�ZLWK�D�KLVWRU\�RI�DQWKUDF\FOLQH�WKHUDS\�VKRXOG�EH�DGYLVHG�WR�
HQJDJH�LQ�UHJXODU�SK\VLFDO�DFWLYLW\��HDW�D�KHDOWK\�GLHW��DQG�DYRLG�
EHKDYLRUV�WKDW�PD\�LQFUHDVH�WKH�ULVN�RI�KHDUW�IDLOXUH�RU�FDUGLRYDVFXODU�
GLVHDVH��HJ��WREDFFR�RU�LOOLFLW�GUXJ�XVH���3K\VLFDO�DFWLYLW\�KDV�EHHQ�
VKRZQ�WR�LPSURYH�FRQWURO�RI�K\SHUWHQVLRQ�DQG�WR�VORZ�FDUGLDF�
UHPRGHOLQJ�LQ�SDWLHQWV�ZLWK�KHDUW�IDLOXUH�����,QYROYHPHQW�RI�WKH�VXUYLYRU¶V�
SULPDU\�FDUH�SURYLGHU�LQ�PDQDJLQJ�ULVN�IDFWRUV�LV�HQFRXUDJHG��

7KH�SDQHO�UHFRPPHQGV�WKDW�D�ORZ�WKUHVKROG�EH�HVWDEOLVKHG�IRU�UHIHUUDO�
WR�D�FDUGLR�RQFRORJLVW�RU�FDUGLRORJLVW�IRU�DOO�SDWLHQWV�SUHYLRXVO\�WUHDWHG�
ZLWK�DQ�DQWKUDF\FOLQH��$GGLWLRQDO�UHFRPPHQGDWLRQV�IRU�HDFK�VWDJH�RI�
KHDUW�IDLOXUH�DUH�GLVFXVVHG�EHORZ��

Treatment of Stage A Heart Failure  
6WDJH�$�KHDUW�IDLOXUH�UHFRJQL]HV�VHYHUDO�ZHOO�HVWDEOLVKHG�ULVN�IDFWRUV��
HDFK�RI�ZKLFK�FRQWULEXWH�WR�HDUO\�VWDJHV�RI�KHDUW�IDLOXUH��7KHVH�LQFOXGH�
K\SHUWHQVLRQ��&$'��GLDEHWHV�PHOOLWXV��D�IDPLO\�KLVWRU\�RI�KHDUW�IDLOXUH��RU�
D�KLVWRU\�RI�FDUGLRWR[LQV�VXFK�DV�DQWKUDF\FOLQHV��7KHUHIRUH��E\�
GHILQLWLRQ��DOO�VXUYLYRUV�ZLWK�H[SRVXUH�WR�DQWKUDF\FOLQHV�KDYH�6WDJH�$�
KHDUW�IDLOXUH�DQG�VKRXOG�EH�WUHDWHG�DV�DSSURSULDWH��,QYROYHPHQW�RI�WKH�
VXUYLYRU¶V�SULPDU\�FDUH�SURYLGHU�LV�HQFRXUDJHG��

Treatment of Stages B, C, and D Heart Failure 
7KH�SDQHO�UHFRPPHQGV�UHIHUUDO�WR�D�FDUGLRORJLVW�IRU�DOO�VXUYLYRUV�ZLWK�
6WDJHV�%��&��RU�'�KHDUW�IDLOXUH��7KH�VRRQHU�WKDW�WUHDWPHQW�LV�LQLWLDWHG��
WKH�PRUH�OLNHO\�LW�LV�WR�EH�VXFFHVVIXO������

&RJQLWLYH�'\VIXQFWLRQ�
&RJQLWLYH�LPSDLUPHQW�LV�D�FRPPRQ�FRPSODLQW�DPRQJ�FDQFHU�VXUYLYRUV�
DQG�PD\�EH�D�FRQVHTXHQFH�RI�WKH�WXPRUV�WKHPVHOYHV�RU�GLUHFW�HIIHFWV�
RI�FDQFHU�UHODWHG�WUHDWPHQW��HJ��FKHPRWKHUDS\��UDGLDWLRQ�WKHUDS\���7KLV�
V\PSWRP�PD\�EH�HVSHFLDOO\�SURPLQHQW�LQ�VXUYLYRUV�RI�SULPDU\�FHQWUDO�
QHUYRXV�V\VWHP��&16��FDQFHUV�RU�WKRVH�ZLWK�EUDLQ�PHWDVWDVHV��EXW�
VXUYLYRUV�ZKR�QHYHU�KDG�EUDLQ�LQYROYHPHQW�PD\�DOVR�UHSRUW�GLIILFXOWLHV�LQ�
FRJQLWLRQ�����)RU�VRPH�VXUYLYRUV��V\PSWRPV�SHUVLVW�ORQJ�WHUP�����:KHQ�
VHYHUH��WKH�SUHVHQFH�RI�FRJQLWLYH�G\VIXQFWLRQ�FDQ�LPSDFW�TXDOLW\�RI�OLIH�
DQG�IXQFWLRQ��&RJQLWLYH�G\VIXQFWLRQ�LV�PRVW�FRPPRQO\�FRQQHFWHG�ZLWK�
FKHPRWKHUDS\��VRPHWLPHV�UHIHUUHG�WR�DV�³FKHPREUDLQ´���EXW�HYLGHQFH�
VXJJHVWV�WKDW�WKHUDSLHV�RWKHU�WKDQ�FKHPRWKHUDS\��VXFK�DV�HQGRFULQH�
WKHUDS\��UDGLDWLRQ��DQG�VXUJHU\�PD\�EH�DVVRFLDWHG�ZLWK�FRJQLWLYH�
LPSDLUPHQWV���������$�QDWLRQDO�FURVV�VHFWLRQDO�VWXG\�IRXQG�WKDW�D�KLVWRU\�
RI�FDQFHU�LV�LQGHSHQGHQWO\�DVVRFLDWHG�ZLWK�D�����LQFUHDVH�RI�WKH�
OLNHOLKRRG�RI�VHOI�UHSRUWHG�PHPRU\�SUREOHPV�����

&DQFHU�UHODWHG�FRJQLWLYH�FKDQJHV�KDYH�SULPDULO\�EHHQ�VWXGLHG�LQ�
SDWLHQWV�ZLWK�&16�DQG�EUHDVW�FDQFHU�DQG�O\PSKRPD��DQG�WKRVH�ZKR�
KDYH�XQGHUJRQH�KHPDWRSRLHWLF�VWHP�FHOO�WUDQVSODQW��+6&7���ZLWK�D�ZLGH�
LQFLGHQFH�UDQJLQJ�IURP�����WR�����������������,Q�WKH������/,9(67521*�
VXUYH\�RI������SRVW�WUHDWPHQW�VXUYLYRUV�RI�D�YDULHW\�RI�FDQFHU�W\SHV��
DSSUR[LPDWHO\�����RI�UHVSRQGHQWV�SHUFHLYHG�FRJQLWLYH�GHILFLWV�����
'HILFLWV�FRPPRQO\�RFFXU�LQ�WKH�GRPDLQV�RI�H[HFXWLYH�IXQFWLRQ��OHDUQLQJ�
DQG�PHPRU\��DWWHQWLRQ��DQG�SURFHVVLQJ�VSHHG���������

*URZLQJ�HYLGHQFH�VXSSRUWV�WKH�SDWLHQW�H[SHULHQFH�RI�FRJQLWLYH�
G\VIXQFWLRQ�DVVRFLDWHG�ZLWK�FDQFHU�DQG�LWV�WUHDWPHQW��,Q�RQH�PHWD�
DQDO\VLV�RI����VWXGLHV��ZRPHQ�WUHDWHG�ZLWK�FKHPRWKHUDS\�IRU�EUHDVW�
FDQFHU���RU�PRUH�PRQWKV�SUHYLRXVO\��Q �����KDG�ORZHU�IXQFWLRQDO�
DELOLWLHV�WKDQ�WKRVH�QRW�WUHDWHG�ZLWK�FKHPRWKHUDS\��Q ���������7KHVH�
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GHILFLWV�ZHUH�OLPLWHG�WR�YHUEDO��HJ��ZRUG�ILQGLQJ��DQG�YLVXRVSDWLDO��HJ��
FRS\LQJ�FRPSOH[�LPDJHV��DELOLWLHV��+RZHYHU��ZKHQ�FRPSDUHG�ZLWK�WKHLU�
SUH�FKHPRWKHUDS\�EDVHOLQH��QR�GLIIHUHQFHV�ZHUH�QRWHG�DPRQJ�SDWLHQWV�
FRPSODLQLQJ�RI�FRJQLWLYH�G\VIXQFWLRQ��,Q�DQRWKHU�VWXG\��FRJQLWLYH�
IXQFWLRQ�ZDV�FRPSDUHG�DPRQJ�����ORQJ�WHUP�VXUYLYRUV�RI�EUHDVW�FDQFHU�
WUHDWHG�ZLWK�F\FORSKRVSKDPLGH��PHWKRWUH[DWH��DQG�IOXRURXUDFLO��&0)��
ZKR�ZHUH��RQ�DYHUDJH�����\HDUV�RXW�IURP�GLDJQRVLV��DQG������FRQWURO�
SDWLHQWV�ZLWK�QR�D�KLVWRU\�RI�FDQFHU�����7KH�FKHPRWKHUDS\�JURXS�GLG�
VLJQLILFDQWO\�ZRUVH�RQ�VHYHUDO�QHXURSV\FKRORJLFDO�WHVWV��HJ��LPPHGLDWH�
DQG�GHOD\HG�YHUEDO�PHPRU\��H[HFXWLYH�IXQFWLRQLQJ��SV\FKRPRWRU�
VSHHG���$QRWKHU�VWXG\�FRPSDUHG�����SDWLHQWV�ZKR�XQGHUZHQW�DQ�+6&7�
ZLWK����SDWLHQWV�WUHDWHG�ZLWK�D�QRQ�P\HORDEODWLYH�WKHUDS\��ERWK�JURXSV�
VKRZHG�PLOG�FRJQLWLYH�LPSDLUPHQWV�DW�EDVHOLQH�����$OWKRXJK�QR�
VLJQLILFDQW�GLIIHUHQFHV�LQ�FRJQLWLYH�G\VIXQFWLRQ�ZHUH�LGHQWLILHG�DW���\HDU�
IROORZ�XS��SDWLHQWV�ZKR�XQGHUZHQW�+6&7�KDG�SRRUHU�SHUIRUPDQFHV�LQ�
VHYHUDO�DUHDV��LQFOXGLQJ�H[HFXWLYH�DQG�SV\FKRPRWRU�IXQFWLRQV�DQG�
DWWHQWLRQ��

7KH�FRUUHODWLRQ�EHWZHHQ�SDWLHQW�UHSRUWV�RI�FRJQLWLYH�GHFOLQH�DQG�UHVXOWV�
RI�QHXURSV\FKRORJLFDO�WHVWLQJ�KDV�QRW�EHHQ�FRQVLVWHQWO\�GHPRQVWUDWHG��
SRVVLEO\�EHFDXVH�RI�YDULRXV�GHILQLWLRQV�RI�FRJQLWLYH�G\VIXQFWLRQ�DQG�
GLIIHUHQFHV�LQ�WKH�VWDWLVWLFDO�DQDO\VHV�DFURVV�VWXGLHV�����+RZHYHU��D�
VWXG\�RI�����EUHDVW�FDQFHU�VXUYLYRUV�IRXQG�WKDW�PHPRU\�DQG�H[HFXWLYH�
IXQFWLRQ�FRPSODLQWV��SUHVHQW�LQ�DSSUR[LPDWHO\�����RI�WKH�FRKRUW��
VKRZHG�D�VWDWLVWLFDOO\�VLJQLILFDQW�DVVRFLDWLRQ�ZLWK�UHVXOWV�RI�GRPDLQ�
VSHFLILF�QHXURSV\FKRORJLFDO�WHVWV�����$�VWXG\�WKDW�LQFOXGHG�����
SDUWLFLSDQWV�ZLWK�VWDJH�,�,,,�FRORUHFWDO�FDQFHU�EHIRUH�RU�DIWHU�VXUJHU\�DQG�
KHDOWK\�FRQWUROV�IRXQG�WKDW�����RI�SDWLHQWV�ZLWK�FDQFHU�KDG�FRJQLWLYH�
LPSDLUPHQW�YHUVXV�����RI�WKH�FRQWURO�JURXS��RGGV�UDWLR��������P��������
ZLWK�WKH�ODUJHVW�HIIHFWV�VHHQ�LQ�FRPSOH[�SURFHVVLQJ�VSHHG��
DWWHQWLRQ�ZRUNLQJ�PHPRU\��DQG�YHUEDO�OHDUQLQJ�HIILFLHQF\�����5HVXOWV�RI�

WKLV�VWXG\�VXJJHVW�WKDW�WKH�FDQFHU�GLDJQRVLV�LWVHOI�DQG�RU�WKH�VXUJLFDO�
LQWHUYHQWLRQ�FRQWULEXWH�WR�FRJQLWLYH�G\VIXQFWLRQ�EHFDXVH�WKHVH�SDWLHQWV�
KDG�QRW�UHFHLYHG�FKHPRWKHUDS\�DW�WKH�WLPH�RI�QHXURFRJQLWLYH�WHVWLQJ��
%UDLQ�LPDJLQJ�VWXGLHV�DOVR�SURYLGH�REMHFWLYH�HYLGHQFH�RI�FRJQLWLYH�
G\VIXQFWLRQ�DIWHU�FDQFHU�WUHDWPHQW���������������������DQG�IXQFWLRQDO�05,�
VWXGLHV�VKRZ�WKDW�FKDQJHV�LQ�EUDLQ�DFWLYLW\�DFFRPSDQ\�FRJQLWLYH�
FRPSODLQWV�RU�FRJQLWLYH�GHILFLWV�LQ�VXUYLYRUV���������

7KH�XQGHUO\LQJ�PHFKDQLVPV�WKDW�PLJKW�LQFUHDVH�WKH�ULVN�IRU�FDQFHU�
UHODWHG�FRJQLWLYH�FKDQJHV�DUH�QRW�NQRZQ��6WXGLHV�KDYH�UHSRUWHG�
HOHYDWHG�OHYHOV�RI�F\WRNLQHV�RU�'1$�GDPDJH�DV�VRPH�RI�WKH�SRVVLEOH�
PHFKDQLVPV�����6WUXFWXUDO�VWXGLHV�KDYH�VXSSRUWHG�WKH�K\SRWKHVLV�WKDW�
QHXURWR[LFLW\�UHVXOWLQJ�LQ�GDPDJH�WR�ZKLWH�PDWWHU�RI�WKH�EUDLQ�PD\�SOD\�
DQ�LPSRUWDQW�UROH�LQ�FRJQLWLYH�GHILFLWV�DIWHU�FKHPRWKHUDS\�
WUHDWPHQW���������������������,Q�DGGLWLRQ��IDWLJXH�DQG�GHSUHVVLRQ��FRPPRQ�LQ�
FDQFHU�VXUYLYRUV��PD\�QHJDWLYHO\�LQIOXHQFH�FRJQLWLYH�IXQFWLRQ��DOWKRXJK�
VHYHUDO�VWXGLHV�KDYH�IRXQG�WKDW�FRJQLWLYH�G\VIXQFWLRQ�GRHV�QRW�FRUUHODWH�
ZLWK�PRRG���������3V\FKRVRPDWLF�HIIHFWV�FDQ�DOVR�FRQWULEXWH��DV�
HYLGHQFHG�E\�D�VWXG\�RI�SDWLHQWV�WR�EH�WUHDWHG�ZLWK�FKHPRWKHUDS\��
ZKLFK�IRXQG�WKDW�WKRVH�ZKR�ZHUH�LQIRUPHG�RI�WKH�SRVVLEOH�FRJQLWLYH�VLGH�
HIIHFWV�ZHUH�PRUH�OLNHO\�WR�UHSRUW�FRJQLWLYH�G\VIXQFWLRQ�DQG�SHUIRUP�
ZRUVH�RQ�QHXURSV\FKRORJLFDO�WHVWLQJ�WKDQ�XQLQIRUPHG�SDWLHQWV�����$�
EHWWHU�XQGHUVWDQGLQJ�RI�WKH�PHFKDQLVPV�WKDW�FDXVH�FDQFHU�UHODWHG�
FRJQLWLYH�LPSDLUPHQW�LV�HVVHQWLDO�IRU�WKH�GHYHORSPHQW�RI�WUHDWPHQWV�WR�
LPSURYH�FRJQLWLYH�IXQFWLRQ�DQG�TXDOLW\�RI�OLIH�LQ�SDWLHQWV�ZLWK�FDQFHU�DQG�
VXUYLYRUV�������������

,Q�2FWREHU�������WKH�,QWHUQDWLRQDO�&RJQLWLRQ�DQG�&DQFHU�7DVN�)RUFH�
�,&&7)��ZDV�IRUPHG��FRPSULVLQJ�D�PXOWLGLVFLSOLQDU\�JURXS�RI�KHDOWK�
SURIHVVLRQDOV�DQG�KHDOWK�DGYRFDWHV��7KH�PLVVLRQ�RI�,&&7)�LV�WR�
DGYDQFH�XQGHUVWDQGLQJ�RI�WKH�LPSDFW�RI�WUHDWPHQW�UHODWHG�FRJQLWLYH�DQG�
EHKDYLRUDO�IXQFWLRQLQJ�LQ�SDWLHQWV�ZLWK�QRQ�&16�FDQFHUV�����7KH�JURXS�
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SXEOLVKHG�UHFRPPHQGDWLRQV�UHJDUGLQJ�QHXURSV\FKRORJLFDO�WHVWLQJ��
GHILQLQJ�FRJQLWLYH�LPSDLUPHQW�FKDQJHV��DQG�IXWXUH�VWXG\�GHVLJQ�����
,&&7)�DOVR�KDV�D�:HE�VLWH��ZZZ�LFFWI�FRP��WR�SURYLGH�XS�WR�GDWH�
LQIRUPDWLRQ�WR�ERWK�SK\VLFLDQV�DQG�SDWLHQWV�VHHNLQJ�DVVLVWDQFH�LQ�WKH�
PDQDJHPHQW�RI�FRJQLWLYH�V\PSWRPV�DVVRFLDWHG�ZLWK�FDQFHU�WUHDWPHQW��

Assessment and Evaluation for Cognitive Dysfunction 
3DWLHQWV�ZKR�UHSRUW�FRJQLWLYH�LPSDLUPHQW�VKRXOG�EH�VFUHHQHG�IRU�
SRWHQWLDOO\�UHYHUVLEOH�IDFWRUV�WKDW�PD\�FRQWULEXWH�WR�FRJQLWLYH�
LPSDLUPHQW��LQFOXGLQJ�GHSUHVVLRQ��SDLQ��IDWLJXH��DQG�VOHHS�GLVWXUEDQFH��
6RPH�PHGLFDWLRQV�FDQ�DOVR�FRQWULEXWH�WR�FRJQLWLYH�LPSDLUPHQW��
7KHUHIRUH��FXUUHQW�PHGLFDWLRQV��LQFOXGLQJ�RYHU�WKH�FRXQWHU�PHGLFDWLRQV�
DQG�VXSSOHPHQWV��VKRXOG�EH�UHYLHZHG��$Q\�SRWHQWLDOO\�FRQWULEXWLQJ�
IDFWRU�VKRXOG�EH�DGGUHVVHG��

)RU�WKRVH�ZKR�SUHVHQW�ZLWK�FRQFRPLWDQW�IRFDO�QHXURORJLF�GHILFLWV�DQG�
WKRVH�ZKRVH�V\PSWRPV�HYROYH�WR�LQFOXGH�WKHVH�ILQGLQJV��LPDJLQJ�LV�
LQGLFDWHG�WR�UXOH�RXW�EUDLQ�RU�&16�GLVHDVH��,Q�DGGLWLRQ��LPDJLQJ�LQ�WKH�
DEVHQFH�RI�IRFDO�ILQGLQJV�PD\�EH�DSSURSULDWH�IRU�SDWLHQWV�GHHPHG�WR�EH�
DW�KLJK�ULVN�IRU�UHFXUUHQFH�RU�PHWDVWDWLF�GLVHDVH�LQYROYLQJ�WKH�&16��

8QIRUWXQDWHO\��QR�HIIHFWLYH�EULHI�VFUHHQLQJ�WRRO�IRU�FDQFHU�DVVRFLDWHG�
FRJQLWLYH�G\VIXQFWLRQ�LQ�WKH�DV\PSWRPDWLF�FDQFHU�VXUYLYRU�FXUUHQWO\�
H[LVWV��7KH�0LQL�0HQWDO�6WDWH�([DPLQDWLRQ��006(�����DQG�VLPLODU�
VFUHHQLQJ�WRROV�ODFN�DGHTXDWH�VHQVLWLYLW\�WR�GHWHFW�D�VXEWOH�GHFOLQH�LQ�
FRJQLWLYH�SHUIRUPDQFH��,QVWHDG��WKH�SDQHO�OLVWHG�VHYHUDO�TXHVWLRQV�WKDW�
FDQ�KHOS�FODULI\�WKH�QDWXUH�RI�WKH�LPSDLUPHQW��LQFOXGLQJ�LQTXLULHV�DERXW�
WKH�DELOLW\�WR�SD\�DWWHQWLRQ��ILQG�ZRUGV��UHPHPEHU�WKLQJV��WKLQN�FOHDUO\��
DQG�SHUIRUP�IXQFWLRQV��7KH�WLPH�RI�RQVHW�DQG�WKH�WUDMHFWRU\�RYHU�WLPH�
VKRXOG�DOVR�EH�DVVHVVHG��

1HXURSV\FKRORJLFDO�HYDOXDWLRQ�PD\�EH�KHOSIXO�ZKHQ�LQGLYLGXDOV�
SHUFHLYH�FRJQLWLYH�LPSDLUPHQW�LQ�D�QRQ�VSHFLILF�ZD\�DQG�FODULW\�LV�
QHHGHG�DERXW�WKH�QDWXUH�RI�LPSDLUPHQWV�WR�JXLGH�UHKDELOLWDWLYH�HIIRUWV��
1HXURSV\FKRORJLFDO�HYDOXDWLRQ�LWVHOI�FDQ�EH�WKHUDSHXWLF�DQG�YDOLGDWLQJ��
(YDOXDWLRQ�PD\�DOVR�EH�QHFHVVDU\�LI�DQ�LQGLYLGXDO�LV�SXUVXLQJ�GLVDELOLW\�
EHQHILWV�DQG�FRJQLWLYH�LPSDLUPHQW�LV�D�FRQWULEXWLQJ�IDFWRU�WR�ZRUN�
OLPLWDWLRQ��

Management of Cognitive Dysfunction 
6XUYLYRUV�EHQHILW�IURP�YDOLGDWLRQ�RI�WKHLU�V\PSWRP�H[SHULHQFH�DQG�
VKRXOG�EH�UHDVVXUHG�WKDW��LQ�PRVW�SDWLHQWV��FRJQLWLYH�G\VIXQFWLRQ�GRHV�
QRW�ZRUVHQ�RYHU�WLPH��,Q�IDFW��GDWD�IURP�EUHDVW�FDQFHU�VXUYLYRUV�VXJJHVW�
WKDW�V\PSWRPV�PD\�LPSURYH�RYHU�WLPH�����7KH�SDQHO�UHFRPPHQGV�WKH�
XVH�RI�QRQSKDUPDFRORJLF�LQWHUYHQWLRQV�ZKHQHYHU�SRVVLEOH��ZLWK�
SKDUPDFRORJLF�LQWHUYHQWLRQV�DV�D�ODVW�OLQH�RI�WKHUDS\�LQ�VXUYLYRUV�IRU�
ZKRP�RWKHU�LQWHUYHQWLRQV�KDYH�EHHQ�LQVXIILFLHQW��DV�GLVFXVVHG�LQ�WKH�
IROORZLQJ�VHFWLRQV��$GGLWLRQDO�UHFRPPHQGDWLRQV�IRU�FRJQLWLYH�
G\VIXQFWLRQ�LQ�ROGHU�DGXOWV�FDQ�EH�IRXQG�LQ�WKH�FRJQLWLYH�IXQFWLRQ�VHFWLRQ�
RI�WKH�1&&1�*XLGHOLQHV�IRU�2OGHU�$GXOW�2QFRORJ\��DYDLODEOH�DW�
ZZZ�1&&1�RUJ����

Nonpharmacologic Interventions for Cognitive Dysfunction 
3URVSHFWLYH�GDWD�DUH�ODFNLQJ�WR�LQIRUP�WKH�XVH�RU�SRWHQWLDO�EHQHILWV�RI�
QRQ�SKDUPDFRORJLF�LQWHUYHQWLRQV�IRU�FDQFHU�VXUYLYRUV�ZKR�FRPSODLQ�RI�
FRJQLWLYH�G\VIXQFWLRQ��,Q�RQH�VPDOO�VWXG\��FRJQLWLYH�EHKDYLRUDO�WKHUDS\�
ZDV�HYDOXDWHG�LQ����EUHDVW�FDQFHU�VXUYLYRUV�XVLQJ�D�ZDLWOLVW�FRQWURO�WULDO�
GHVLJQ�����$OWKRXJK�RYHUDOO�TXDOLW\�RI�OLIH�LPSURYHG�ZLWK�WKH�LQWHUYHQWLRQ��
VWDWLVWLFDOO\�VLJQLILFDQW�LPSURYHPHQW�ZDV�QRWHG�RQO\�ZLWK�YHUEDO�PHPRU\��
QRW�ZLWK�VHOI�UHSRUWV�RI�GDLO\�FRJQLWLYH�FRPSODLQWV�����

3UDFWLFDO�VXJJHVWLRQV�LQFOXGH�LQVWUXFWLRQ�LQ�VHOI�PDQDJHPHQW�DQG�
FRSLQJ�VWUDWHJLHV��HJ��XVLQJ�SODQQHUV��UHPLQGHU�QRWHV��DQG�RU�VPDUW�
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SKRQH�WHFKQRORJ\��NHHSLQJ�LWHPV�LQ�WKH�VDPH�SODFH���ZKLFK�WKH�SDQHO�
EHOLHYHV�FDQ�EH�YHU\�KHOSIXO�WR�SDWLHQWV��'LVFRQWLQXDWLRQ�RU�OLPLWDWLRQ�RI�
XVH�RI�PHGLFDWLRQV�NQRZQ�WR�FDXVH�RU�FRQWULEXWH�WR�FRJQLWLYH�
LPSDLUPHQW�VKRXOG�EH�DWWHPSWHG��0DQDJHPHQW�RI�GLVWUHVV��SDLQ��VOHHS�
GLVWXUEDQFHV��DQG�IDWLJXH�VKRXOG�EH�SURYLGHG��,Q�IDFW��D�UHFHQW�VWXG\�
VKRZHG�WKDW�FRJQLWLYH�EHKDYLRUDO�WKHUDS\�IRU�IDWLJXH�ZDV�HIIHFWLYH�DW�
UHGXFLQJ�VHOI�UHSRUWHG�FRJQLWLYH�GLVDELOLW\�DQG�FRQFHQWUDWLRQ�SUREOHPV�LQ�
���VHYHUHO\�IDWLJXHG�FDQFHU�VXUYLYRUV�����)LQDOO\��UHOD[DWLRQ��VWUHVV�
PDQDJHPHQW��DQG�URXWLQH�SK\VLFDO�DFWLYLW\�VKRXOG�DOO�EH�HQFRXUDJHG��
6XEVWDQWLDO�HYLGHQFH�VKRZV�WKDW�SK\VLFDO�DFWLYLW\�HQKDQFHV�FRJQLWLYH�
IXQFWLRQ�LQ�HOGHUO\�SHRSOH�LQ�JHQHUDO��DOWKRXJK�RQO\�IHZ�VWXGLHV�VSHFLILF�
WR�FDQFHU�VXUYLYRUV�KDYH�EHHQ�UHSRUWHG���������

2FFXSDWLRQDO�WKHUDS\�VWUDWHJLHV�IRFXV�RQ�LPSURYHPHQW�RI�FRJQLWLYH�
IXQFWLRQLQJ�DQG�PD\�EH�PRVW�HIIHFWLYH�IRU�LQGLYLGXDOV�ZKR�QRWH�WKH�
LPSDFW�RI�VSHFLILF�IXQFWLRQDO�OLPLWDWLRQV��VXFK�DV�ZRUG�ILQGLQJ��
FRPSUHKHQVLRQ��DQG�WDVN�FRPSOHWLRQ��RQ�ZRUN�SHUIRUPDQFH��TXDOLW\�RI�
OLIH��RU�UROH�H[SHFWDWLRQV�����

Pharmacologic Interventions for Cognitive Dysfunction 
,I�QRQSKDUPDFRORJLF�LQWHUYHQWLRQV�KDYH�EHHQ�LQVXIILFLHQW��FRQVLGHUDWLRQ�
RI�SV\FKRVWLPXODQWV�VXFK�DV�PHWK\OSKHQLGDWH�RU�PRGDILQLO�LV�
UHDVRQDEOH��DOWKRXJK�GDWD�LQIRUPLQJ�WKH�HIILFDF\�RI�WKHVH�DJHQWV�DUH�
ODFNLQJ��7ULDOV�DVVHVVLQJ�WKH�HIIHFWV�RI�PHWK\OSKHQLGDWH�KDYH�UHSRUWHG�
PL[HG�UHVXOWV�����)RU�H[DPSOH��D�UDQGRPL]HG��SODFHER�FRQWUROOHG��
GRXEOH�EOLQG�WULDO�IRXQG�WKDW�G�PHWK\OSKHQLGDWH�KDG�QR�HIIHFW�RQ�
QHXURSV\FKRORJLFDO�WHVW�VFRUHV�����,Q�FRQWUDVW��D�UDQGRPL]HG��GRXEOH�
EOLQG��FURVVRYHU�WULDO�RI�FKLOG�VXUYLYRUV�RI�DFXWH�O\PSKREODVWLF�OHXNHPLD�
RU�EUDLQ�WXPRUV�VKRZHG�WKDW�PHWK\OSKHQLGDWH�ZDV�PRUH�HIIHFWLYH�WKDQ�
SODFHER�DW�LPSURYLQJ�DWWHQWLRQ��FRJQLWLYH�IOH[LELOLW\��DQG�SURFHVVLQJ�
VSHHG�����

5HVXOWV�RI�VWXGLHV�RQ�PRGDILQLO�DUH�PRUH�FRQVLVWHQW��$�UDQGRPL]HG�
FRQWUROOHG�WULDO�DVVHVVLQJ�WKH�HIILFDF\�RI�PRGDILQLO�IRU�IDWLJXH�DQG�
FRJQLWLYH�IXQFWLRQ�LQ�EUHDVW�FDQFHU�VXUYLYRUV�IRXQG�VLJQLILFDQWO\�JUHDWHU�
LPSURYHPHQW�LQ�PHPRU\�DQG�DWWHQWLRQ�DPRQJ�SDWLHQWV�UHFHLYLQJ�
PRGDILQLO�WKDQ�LQ�WKH�SODFHER�JURXS�����6LPLODUO\��D�GRXEOH�EOLQG��
UDQGRPL]HG��FURVV�RYHU�WULDO�DOVR�LQ�EUHDVW�FDQFHU�VXUYLYRUV�IRXQG�WKDW�
SDUWLFLSDQWV�UHFHLYLQJ�PRGDILQLO�SHUIRUPHG�VLJQLILFDQWO\�EHWWHU�RQ�
FRJQLWLYH�WHVWV�RI�DWWHQWLRQ�DQG�SV\FKRPRWRU�VSHHG�����%HQHILWV�ZLWK�
WUHDWPHQW�ZHUH�DOVR�QRWHG�DPRQJ�SDWLHQWV�ZLWK�SULPDU\�EUDLQ�WXPRUV�����

)DWLJXH�
1RWH��7KH�'LVFXVVLRQ�WH[W�UHJDUGLQJ�IDWLJXH�LQ�VXUYLYRUV�KDV�EHHQ�
DGDSWHG�IURP�WKH�1&&1�*XLGHOLQHV�IRU�&DQFHU�5HODWHG�)DWLJXH�
�DYDLODEOH�DW�ZZZ�1&&1�RUJ���

1&&1�GHILQHV�FDQFHU�UHODWHG�IDWLJXH�DV�³D�GLVWUHVVLQJ��SHUVLVWHQW��
VXEMHFWLYH�VHQVH�RI�SK\VLFDO��HPRWLRQDO��DQG�RU�FRJQLWLYH�WLUHGQHVV�RU�
H[KDXVWLRQ�UHODWHG�WR�FDQFHU�RU�FDQFHU�WUHDWPHQW�WKDW�LV�QRW�SURSRUWLRQDO�
WR�UHFHQW�DFWLYLW\�DQG�LQWHUIHUHV�ZLWK�XVXDO�IXQFWLRQLQJ�´����)DWLJXH�LV�D�
FRPPRQ�V\PSWRP�LQ�SDWLHQWV�ZLWK�FDQFHU�DQG�LV�QHDUO\�XQLYHUVDO�LQ�
WKRVH�UHFHLYLQJ�F\WRWR[LF�FKHPRWKHUDS\��UDGLDWLRQ�WKHUDS\��ERQH�PDUURZ�
WUDQVSODQWDWLRQ��RU�WUHDWPHQW�ZLWK�ELRORJLFDO�UHVSRQVH�PRGLILHUV���������
$FFRUGLQJ�WR�D�VXUYH\�RI������SDWLHQWV�ZLWK�FDQFHU��WKH�V\PSWRP�LV�
H[SHULHQFHG�E\�����RI�LQGLYLGXDOV�ZKR�UHFHLYH�FKHPRWKHUDS\�DQG�RU�
UDGLRWKHUDS\���������&DQFHU�VXUYLYRUV�UHSRUW�WKDW�IDWLJXH�FRQWLQXHV�WR�EH�
D�GLVUXSWLYH�V\PSWRP�DIWHU�WUHDWPHQW�HQGV���������ZLWK�VWXGLHV�VKRZLQJ�
WKDW�����WR�����RI�FDQFHU�VXUYLYRUV�H[SHULHQFH�SHUVLVWHQW�IDWLJXH�IRU�
\HDUV�DIWHU�WKH�FRPSOHWLRQ�RI�DFWLYH�WKHUDS\���������3HUVLVWHQW�FDQFHU�
UHODWHG�IDWLJXH�DIIHFWV�TXDOLW\�RI�OLIH��EHFDXVH�LQGLYLGXDOV�EHFRPH�WRR�
WLUHG�WR�IXOO\�SDUWLFLSDWH�LQ�WKH�UROHV�DQG�DFWLYLWLHV�WKDW�PDNH�OLIH�
PHDQLQJIXO���������'LVDELOLW\�UHODWHG�LVVXHV�DUH�DOVR�UHOHYDQW�IRU�FDQFHU�
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VXUYLYRUV��EHFDXVH�REWDLQLQJ�RU�UHWDLQLQJ�GLVDELOLW\�EHQHILWV�IURP�
LQVXUHUV�LV�RIWHQ�GLIILFXOW�IRU�SDWLHQWV�ZLWK�FDQFHU�UHODWHG�IDWLJXH��
,GHQWLILFDWLRQ�DQG�PDQDJHPHQW�RI�IDWLJXH�UHPDLQV�DQ�XQPHW�QHHG�IRU�
PDQ\�FDQFHU�VXUYLYRUV���

7KH�VSHFLILF�PHFKDQLVPV�LQYROYHG�LQ�WKH�SDWKRSK\VLRORJ\�RI�FDQFHU�
UHODWHG�IDWLJXH�DUH�XQNQRZQ��3URSRVHG�PHFKDQLVPV�LQFOXGH�SUR�
LQIODPPDWRU\�F\WRNLQHV��K\SRWKDODPLF�SLWXLWDU\�DGUHQDO��+3$��D[LV�
G\VUHJXODWLRQ��FLUFDGLDQ�UK\WKP�GHV\QFKURQL]DWLRQ��VNHOHWDO�PXVFOH�
ZDVWLQJ��DQG�JHQHWLF�G\VUHJXODWLRQ���������6HYHUDO�VWXGLHV�KDYH�IRFXVHG�
RQ�WKH�FDXVH�RI�IDWLJXH��HVSHFLDOO\�LQ�FDQFHU�VXUYLYRUV�ZLWK�QR�HYLGHQFH�
RI�DFWLYH�GLVHDVH��DQG�KDYH�VXJJHVWHG�WKDW�SHUVLVWHQW�LPPXQH�V\VWHP�
DFWLYDWLRQ�DQG�FKURQLF�LQIODPPDWRU\�SURFHVVHV�PD\�EH�LQYROYHG�������������
(YLGHQFH�VXSSRUWLQJ�WKHVH�PHFKDQLVPV�LV�OLPLWHG��

Screening for Fatigue 
$OO�VXUYLYRUV�VKRXOG�EH�VFUHHQHG�IRU�IDWLJXH�WR�HQVXUH�WKDW�WKRVH�ZLWK�
PRGHUDWH�WR�VHYHUH�IDWLJXH�DUH�LGHQWLILHG�DQG�WUHDWHG�SURPSWO\�DQG�
HIIHFWLYHO\��%HFDXVH�IDWLJXH�LV�D�VXEMHFWLYH�H[SHULHQFH��FOLQLFLDQV�PXVW�
UHO\�RQ�SDWLHQWV¶�GHVFULSWLRQV�RI�WKHLU�IDWLJXH�OHYHO��7KH�SDQHO�
UHFRPPHQGV�WKH�XVH�RI�D�VHYHULW\�VFDOH��ZLWK�VXUYLYRUV�EHLQJ�DVNHG��
³+RZ�ZRXOG�\RX�UDWH�\RXU�IDWLJXH�RQ�D�VFDOH�RI���WR����RYHU�WKH�SDVW���
GD\V"´�$OWHUQDWHO\��VFUHHQLQJ�FDQ�EH�SHUIRUPHG�ZLWK�SDWLHQWV�DVNHG�WR�
UDWH�WKHLU�IDWLJXH�DV�QRQH��PLOG��PRGHUDWH��RU�VHYHUH��6FRUHV�RI���WR���RU�
QRQH�WR�PLOG�IDWLJXH�UHTXLUH�QR�IXUWKHU�DVVHVVPHQW�RU�LQWHUYHQWLRQV��
WKHVH�SDWLHQWV�VKRXOG�EH�UHVFUHHQHG�DW�UHJXODU�LQWHUYDOV��3DWLHQWV�ZLWK�
VFRUHV���RU�JUHDWHU�RU�LQGLFDWLQJ�PRGHUDWH�RU�VHYHUH�IDWLJXH�VKRXOG�EH�
HYDOXDWHG�IXUWKHU��6WXGLHV�LQ�SDWLHQWV�ZLWK�FDQFHU�KDYH�UHYHDOHG�D�
PDUNHG�GHFUHDVH�LQ�SK\VLFDO�IXQFWLRQLQJ�DW�D�UHSRUWHG�IDWLJXH�OHYHO�RI���
RU�KLJKHU�RQ�WKH���WR����VFDOH���������

Evaluation for Moderate to Severe Fatigue 
:KHQ�IDWLJXH�LV�UDWHG�DV�PRGHUDWH�WR�VHYHUH��ZLWK�D�VFRUH�RI���WR�����D�
PRUH�IRFXVHG�KLVWRU\�DQG�SK\VLFDO�H[DPLQDWLRQ�VKRXOG�EH�FRQGXFWHG��$�
WKRURXJK�KLVWRU\�LV�ZDUUDQWHG��EHFDXVH�WKH�UHFRPPHQGHG�ZRUNXS�IRU�
IDWLJXH�GLIIHUV�DFFRUGLQJ�WR�WKH�WLPLQJ�RI�IDWLJXH�RQVHW�LQ�UHODWLRQ�WR�WKH�
FRPSOHWLRQ�RI�DFWLYH�WKHUDS\�DQG�WKH�SUHVHQFH�RI�SUHGLVSRVLQJ�IDFWRUV�
DQG�RWKHU�V\PSWRPV��)DWLJXH�KDV�D�YDULDEOH�QDWXUDO�KLVWRU\��ZLWK�VRPH�
SDWLHQWV�FRPSODLQLQJ�RI�RQO\�PLOG�OHYHOV�RI�IDWLJXH�HYHQ�GXULQJ�DFWLYH�
WKHUDS\�DQG�RWKHUV�H[SHULHQFLQJ�VHYHUH�IDWLJXH�IRU�\HDUV�DIWHU�WUHDWPHQW�
FRPSOHWLRQ���

,Q�JHQHUDO��PLOG�WR�PRGHUDWH�OHYHOV�RI�IDWLJXH�WKDW�SHUVLVW�IRU���WR����
PRQWKV�DIWHU�WKH�FRPSOHWLRQ�RI�WKHUDS\�OLNHO\�GR�QRW�ZDUUDQW�DQ�
H[WHQVLYH�ZRUNXS��XQOHVV�RWKHU�V\PSWRPV�DUH�SUHVHQW��&RQYHUVHO\��
ZKHQ�PRGHUDWH�WR�VHYHUH�IDWLJXH�EHJLQV�DIWHU�RU�ZRUVHQV�GXULQJ�WKLV�
SHULRG��RU�ZKHQ�RWKHU�V\PSWRPV�DUH�SUHVHQW��VXFK�DV�SDLQ��SXOPRQDU\�
FRPSODLQWV��RU�XQLQWHQWLRQDO�ZHLJKW�ORVV��D�PRUH�H[WHQVLYH�ZRUNXS�LV�
ZDUUDQWHG�WR�VFUHHQ�IRU�WKH�SUHVHQFH�RI�PHWDVWDWLF�GLVHDVH�RU�RWKHU�
FRPRUELGLWLHV��

5HJDUGOHVV�RI�IDWLJXH�RQVHW��LW�LV�DOZD\V�UHOHYDQW�WR�VFUHHQ�IRU�FRPPRQ�
FRQWULEXWLQJ�IDFWRUV�VXFK�DV�HPRWLRQDO�GLVWUHVV��VOHHS�GLVWXUEDQFH��SDLQ��
DQG�WKH�XVH�RI�SUHVFULSWLRQV�RU�RYHU�WKH�FRXQWHU�PHGLFDWLRQV�RU�
VXSSOHPHQWV��3RVVLEOH�PHGLFDO�FDXVHV�RI�IDWLJXH��LQFOXGLQJ�FDUGLDF�
GLVHDVH�DQG�K\SRWK\URLGLVP��VKRXOG�DOVR�EH�DVVHVVHG��'LVHDVH�DQG�
WUHDWPHQW�FRQVLGHUDWLRQV�DOVR�DIIHFW�UHFRPPHQGDWLRQV�IRU�VFUHHQLQJ��
VXFK�DV�WKH�LQFOXVLRQ�RI�HFKRFDUGLRJUDPV�IRU�SDWLHQWV�ZKR�UHFHLYHG�
FDUGLRWR[LF�WUHDWPHQWV�DQG�WK\URLG�VFUHHQLQJ�IRU�SDWLHQWV�ZKR�UHFHLYHG�
UDGLDWLRQ�WR�WKH�QHFN�RU�WKRUD[���
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Management of Fatigue 
6HYHUDO�LQWHUYHQWLRQV�DQG�VWUDWHJLHV�KDYH�EHHQ�VKRZQ�WR�KHOS�DOOHYLDWH�
IDWLJXH�DQG�UHGXFH�GLVWUHVV�FDXVHG�E\�WKLV�V\PSWRP�LQ�SDWLHQWV�ZLWK�
FDQFHU�DQG�VXUYLYRUV��UHFRPPHQGHG�VWUDWHJLHV�DQG�LQWHUYHQWLRQV�DUH�
GHVFULEHG�KHUHLQ��)RU�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�IDWLJXH�LQ�VXUYLYRUV�
DQG�SDWLHQWV�ZLWK�FDQFHU��SOHDVH�VHH�WKH�1&&1�*XLGHOLQHV�IRU�&DQFHU�
5HODWHG�)DWLJXH��DYDLODEOH�DW�ZZZ�1&&1�RUJ���7KH�IROORZLQJ�JXLGHOLQHV�
PD\�EH�PRGLILHG�WR�ILW�WKH�LQGLYLGXDO�VXUYLYRU¶V�FLUFXPVWDQFHV��

Treatment of Contributing Factors 
0DQDJHPHQW�RI�IDWLJXH�LQ�VXUYLYRUV�ILUVW�LQFOXGHV�WKH�WUHDWPHQW�RI�
FRQWULEXWLQJ�IDFWRUV�VXFK�DV�SDLQ��GLVWUHVV��DQHPLD��DQG�VOHHS�
GLVWXUEDQFHV��PRUH�LQIRUPDWLRQ�RQ�WUHDWPHQW�RI�SDLQ��
DQ[LHW\�GHSUHVVLRQ��DQG�VOHHS�GLVRUGHUV�LQ�VXUYLYRUV�FDQ�EH�IRXQG�
WKURXJKRXW�WKHVH�JXLGHOLQHV���,Q�D�UHFHQW�UDQGRPL]HG�FRQWUROOHG�WULDO�RI�
����IDWLJXHG�SDWLHQWV�ZLWK�DGYDQFHG�FDQFHU��WUHDWPHQW�RI�DFFRPSDQ\LQJ�
SK\VLFDO�V\PSWRPV��LQFOXGLQJ�SDLQ��QDXVHD��YRPLWLQJ��DQG�VKRUWQHVV�RI�
EUHDWK��UHVXOWHG�LQ�D�VLJQLILFDQWO\�KLJKHU�LPSDFW�RQ�JHQHUDO�IDWLJXH��
DFWLYLW\��DQG�PRWLYDWLRQ�WKDQ�XVXDO�FDUH�����

Patient and Family Education and Counseling 
(GXFDWLRQ�DQG�FRXQVHOLQJ�FDQ�EH�EHQHILFLDO�LQ�KHOSLQJ�SDWLHQWV�FRSH�
ZLWK�IDWLJXH��8QGHUVWDQGLQJ�W\SLFDO�SDWWHUQV�RI�IDWLJXH�GXULQJ�DQG�DIWHU�
WUHDWPHQW�FDQ�KHOS�SDWLHQWV�VHW�UHDVRQDEOH�H[SHFWDWLRQV�UHJDUGLQJ�
LPSURYHPHQWV�LQ�HQHUJ\�DIWHU�WKH�FRPSOHWLRQ�RI�FDQFHU�WKHUDS\�DQG�FDQ�
KHOS�DOOD\�FRQFHUQV�WKDW�SHUVLVWHQW�IDWLJXH�DIWHU�WKH�FRPSOHWLRQ�RI�
WKHUDS\�LV�HYLGHQFH�RI�GLVHDVH�UHFXUUHQFH��&RXQVHOLQJ�FDQ�KHOS�SDWLHQWV�
GHYHORS�VWUDWHJLHV�IRU�VHOI�PRQLWRULQJ�RI�IDWLJXH�DQG�WHFKQLTXHV�VXFK�DV�
HQHUJ\�FRQVHUYDWLRQ�WKDW�PD\�EH�KHOSIXO�LQ�WKH�LPPHGLDWH�SRVW�
WUHDWPHQW�SHULRG�����

Physical Activity 
$FWLYLW\�HQKDQFHPHQW�LV�D�FDWHJRU\���UHFRPPHQGDWLRQ�IRU�WKH�
PDQDJHPHQW�RI�IDWLJXH�LQ�VXUYLYRUV��,PSURYLQJ�VWUHQJWK��HQHUJ\��DQG�
ILWQHVV�WKURXJK�UHJXODU�H[HUFLVH��HYHQ�D�PRGHUDWH�ZDONLQJ�H[HUFLVH�
SURJUDP��KDV�EHHQ�VKRZQ�WR�IDFLOLWDWH�WKH�WUDQVLWLRQ�IURP�SDWLHQW�WR�
VXUYLYRU��GHFUHDVH�DQ[LHW\�DQG�GHSUHVVLRQ��LPSURYH�ERG\�LPDJH��DQG�
LQFUHDVH�WROHUDQFH�IRU�SK\VLFDO�DFWLYLW\��7KHUHIRUH��VXUYLYRUV�ZLWK�
PRGHUDWH�WR�VHYHUH�IDWLJXH�VKRXOG�EH�HQFRXUDJHG�WR�PDLQWDLQ�DGHTXDWH�
OHYHOV�RI�SK\VLFDO�DFWLYLW\��FDWHJRU\�����5REXVW�GDWD�VXSSRUW�WKH�HIILFDF\�
RI�LQFUHDVHG�SK\VLFDO�DFWLYLW\�IRU�UHGXFLQJ�IDWLJXH�LQ�SDWLHQWV�ZLWK�FDQFHU�
DQG�VXUYLYRUV���������$�UHFHQW�PHWD�DQDO\VLV�RI�UDQGRPL]HG�FRQWUROOHG�
WULDOV�IRXQG�WKDW�FDQFHU�VXUYLYRUV�ZKR�SDUWLFLSDWHG�LQ�H[HUFLVH�
LQWHUYHQWLRQV��HLWKHU�GXULQJ�RU�DIWHU�WUHDWPHQW�IRU�FDQFHU��H[SHULHQFHG�
VLJQLILFDQW�LPSURYHPHQWV�LQ�IDWLJXH�FRPSDUHG�ZLWK�SDWLHQWV�UDQGRPL]HG�
WR�WKH�FRQWURO�JURXS�����$QRWKHU�PHWD�DQDO\VLV�RI����VWXGLHV��LQFOXGLQJ�
�����FDQFHU�VXUYLYRUV��FRQFOXGHG�WKDW�PRGHUDWH�LQWHQVLW\�UHVLVWDQFH�
H[HUFLVH�DPRQJ�ROGHU�FDQFHU�VXUYLYRUV�UHGXFHG�IDWLJXH�����

6XUYLYRUV�DW�D�KLJKHU�ULVN�RI�LQMXU\�VKRXOG�EH�UHIHUUHG�WR�D�SK\VLFDO�
WKHUDSLVW�RU�H[HUFLVH�VSHFLDOLVW��DOVR�VHH�Healthy Lifestyles��EHORZ���

Psychosocial Interventions 
3V\FKRVRFLDO�LQWHUYHQWLRQV��VXFK�DV�FRJQLWLYH�EHKDYLRUDO�WKHUDS\��&%7���
SV\FKR�HGXFDWLRQDO�WKHUDS\��DQG�VXSSRUWLYH�H[SUHVVLYH�WKHUDS\��
LQFOXGLQJ�VXSSRUW�JURXSV��FRXQVHOLQJ��DQG�MRXUQDO�ZULWLQJ��DOO�FDWHJRU\���
UHFRPPHQGDWLRQV���KDYH�DOVR�EHHQ�VKRZQ�WR�UHGXFH�IDWLJXH�LQ�FDQFHU�
VXUYLYRUV��DOWKRXJK�GDWD�DUH�QRW�HQWLUHO\�FRQVLVWHQW���������6HYHUDO�PHWD�
DQDO\VHV�KDYH�HYDOXDWHG�WKH�UROH�RI�SV\FKRVRFLDO�LQWHUYHQWLRQV�LQ�
UHGXFLQJ�IDWLJXH��)RU�H[DPSOH��.DQJDV�HW�DO����UHSRUWHG�D�ZHLJKWHG�
SRROHG�PHDQ�HIIHFW�RI�í�����IRU�SV\FKRVRFLDO�LQWHUYHQWLRQV�RQ�IDWLJXH�LQ�
DQ�DQDO\VLV�RI������SDWLHQWV�ZLWK�FDQFHU�IURP����VWXGLHV��-DFREVHQ�HW�
DO����DQDO\]HG����UDQGRPL]HG�FRQWUROOHG�WULDOV�DQG�IRXQG�D�VLJQLILFDQW�
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HIIHFW�VL]H��GZ��IRU�SV\FKRORJLFDO�LQWHUYHQWLRQV��GZ������������&,������±
������EXW�QRW�IRU�DFWLYLW\�EDVHG�SURJUDPV��GZ������������&,��í����±
�������$�PHWD�DQDO\VLV�E\�'XLMWV�HW�DO����UHSRUWHG�WKDW��OLNH�H[HUFLVH�
SURJUDPV��EHKDYLRUDO�WHFKQLTXHV��LQFOXGLQJ�FRJQLWLYH�WKHUDS\��UHOD[DWLRQ�
WHFKQLTXHV��FRXQVHOLQJ��VRFLDO�VXSSRUW��K\SQRVLV��DQG�ELRIHHGEDFN��DUH�
EHQHILFLDO�LQ�LPSURYLQJ�IDWLJXH�DPRQJ�SDWLHQWV�ZLWK�EUHDVW�FDQFHU�GXULQJ�
DQG�DIWHU�WUHDWPHQW��VWDQGDUGL]HG�PHDQ�GLIIHUHQFH�>60'@��í��������

6HYHUDO�SXEOLVKHG�VWXGLHV�VXSSRUW�WKH�FRQFOXVLRQ�WKDW�&%7�LQWHUYHQWLRQV�
GHVLJQHG�WR�RSWLPL]H�VOHHS�TXDOLW\�LQ�SDWLHQWV�ZLWK�FDQFHU�PD\�DOVR�
LPSURYH�IDWLJXH���������7ZR�UDQGRPL]HG�FOLQLFDO�WULDOV�RI�SDWLHQWV�ZKR�
UHSRUWHG�FKURQLF�LQVRPQLD�LQ�WKH�VXUYLYRUVKLS�SKDVH�GHPRQVWUDWHG�
LPSURYHPHQWV�LQ�ERWK�VOHHS�DQG�IDWLJXH�DIWHU���WR���ZHHNO\�EHKDYLRUDO�
WKHUDS\�VHVVLRQV�������������7ZR�VPDOOHU�VWXGLHV�RI�SDWLHQWV�ZLWK�FXUUHQW�
FRPSODLQWV�RI�LQVRPQLD�LQ�WKH�VXUYLYRUVKLS�SKDVH�UHSRUWHG�LPSURYHG�
VOHHS�DQG�IDWLJXH���������7ZR�RWKHU�VWXGLHV�IRXQG�SRVLWLYH�EHQHILWV�RI�D�
EHKDYLRUDO�LQWHUYHQWLRQ�RQ�VOHHS�DQG�IDWLJXH�WKDW�ZHUH�QRW�VXVWDLQHG�
RYHU�WLPH���������7KH�$PHULFDQ�$FDGHP\�RI�6OHHS�0HGLFLQH��$$60��KDV�
UHFRPPHQGHG���VSHFLILF�WKHUDSLHV�IRU�FKURQLF�LQVRPQLD�LQ�KHDOWK\�
LQGLYLGXDOV��UHOD[DWLRQ�WUDLQLQJ��&%7��DQG�VWLPXOXV�FRQWURO�WKHUDS\�����

Pharmacologic Interventions 
3V\FKRVWLPXODQWV��VXFK�DV�PHWK\OSKHQLGDWH��DUH�DOVR�XVHG�WR�WUHDW�
IDWLJXH��DOWKRXJK�GDWD�UHJDUGLQJ�WKHLU�XVH�WR�WUHDW�IDWLJXH�LQ�FDQFHU�
VXUYLYRUV�DUH�YHU\�OLPLWHG��$�����UHVSRQVH�UDWH�WR�PHWK\OSKHQLGDWH�ZDV�
UHSRUWHG�LQ�D�SKDVH�,,�WULDO�RI����EUHDVW�FDQFHU�VXUYLYRUV�����$�
UDQGRPL]HG�WULDO�LQ�����SDWLHQWV�SRVW�FKHPRWKHUDS\�DOVR�IRXQG�DQ�
LPSURYHPHQW�LQ�IDWLJXH�V\PSWRPV�LQ�WKH�GH[PHWK\OSKHQLGDWH�DUP�����$�
UHFHQW�PHWD�DQDO\VLV�RI���UDQGRPL]HG�FRQWUROOHG�WULDOV�RI�SDWLHQWV�ZLWK�
FDQFHU�IRXQG�OLPLWHG�HYLGHQFH�IRU�WKH�HIILFDF\�RI���RU�PRUH�ZHHNV�RI�
PHWK\OSKHQLGDWH�WUHDWPHQW�IRU�FDQFHU�UHODWHG�IDWLJXH��PHDQ�GLIIHUHQFH��
í����������&,��í�����WR�í������P� ����������

2WKHU�GUXJV��LQFOXGLQJ�PRGDILQLO��KDYH�DOVR�EHHQ�VWXGLHG�IRU�SRVW�
WUHDWPHQW�IDWLJXH�LQ�VPDOO�WULDOV��ZLWK�HDUO\�SURPLVLQJ�UHVXOWV���������
+RZHYHU��D�SODFHER�FRQWUROOHG��GRXEOH�EOLQG�UDQGRPL]HG�FRQWUROOHG�WULDO�
LQ�����SDWLHQWV�ZLWK�QRQ�VPDOO�FHOO�OXQJ�FDQFHU��16&/&��VKRZHG�QR�
HIIHFW�RI�PRGDILQLO�RQ�FDQFHU�UHODWHG�IDWLJXH�����5HFRPPHQGDWLRQV�IRU�
PRGDILQLO�KDYH�WKHUHIRUH�EHHQ�UHPRYHG�IURP�ERWK�WKH�1&&1�*XLGHOLQHV�
IRU�&DQFHU�5HODWHG�)DWLJXH�DQG�WKH�1&&1�*XLGHOLQHV�IRU�6XUYLYRUVKLS��
%RWK�JXLGHOLQHV�FRQWLQXH�WR�UHFRPPHQG�WKDW�PHWK\OSKHQLGDWH�PD\�EH�
FRQVLGHUHG�DIWHU�UXOLQJ�RXW�RWKHU�FDXVHV�RI�IDWLJXH�DQG�IDLOXUH�RI�RWKHU�
LQWHUYHQWLRQV��DOWKRXJK�WKH\�DFNQRZOHGJH�WKH�OLPLWHG�GDWD�VXSSRUWLQJ�
WKH�XVH�RI�WKLV�DJHQW�LQ�WKLV�VHWWLQJ��HVSHFLDOO\�LQ�FDQFHU�VXUYLYRUV��

6PDOO�SLORW�VWXGLHV�DQG�RQH�UHFHQW�UDQGRPL]HG�FRQWUROOHG�WULDO�KDYH�
HYDOXDWHG�WKH�LPSDFW�RI�VXSSOHPHQWV��LQFOXGLQJ�JLQVHQJ�DQG�YLWDPLQ�'��
IRU�FDQFHU�UHODWHG�IDWLJXH�����7KH�HYLGHQFH�WR�GDWH�LV�LQFRQVLVWHQW��DQG�
WKH�SDQHO�FXUUHQWO\�GRHV�QRW�UHFRPPHQG�WKH�XVH�RI�VXSSOHPHQWV�IRU�WKH�
WUHDWPHQW�RI�IDWLJXH��

3DLQ�
0RUH�WKDQ�RQH�WKLUG�RI�SRVWWUHDWPHQW�FDQFHU�VXUYLYRUV�H[SHULHQFH�
FKURQLF�SDLQ��ZKLFK�RIWHQ�OHDGV�WR�SV\FKRORJLFDO�GLVWUHVV��GHFUHDVHG�
DFWLYLW\��PRWLYDWLRQ��DQG�SHUVRQDO�LQWHUDFWLRQV��DQG�DQ�RYHUDOO�SRRU�
TXDOLW\�RI�OLIH���������3DLQ�LQ�VXUYLYRUV�LV�RIWHQ�LQHIIHFWLYHO\�PDQDJHG��
%DUULHUV�WR�RSWLPDO�SDLQ�PDQDJHPHQW�LQ�FDQFHU�VXUYLYRUV�LQFOXGH�KHDOWK�
FDUH�SURYLGHUV¶�ODFN�RI�WUDLQLQJ��IHDU�RI�VLGH�HIIHFWV�DQG�DGGLFWLRQ��DQG�
UHLPEXUVHPHQW�LVVXHV�����

3DLQ�KDV���SUHGRPLQDQW�PHFKDQLVPV��QRFLFHSWLYH�DQG�
QHXURSDWKLF���������,QMXU\�WR�VRPDWLF�DQG�YLVFHUDO�VWUXFWXUHV�DQG�WKH�
UHVXOWLQJ�DFWLYDWLRQ�RI�QRFLFHSWRUV�SUHVHQW�LQ�VNLQ��YLVFHUD��PXVFOHV��DQG�
FRQQHFWLYH�WLVVXHV�FDXVH�QRFLFHSWLYH�SDLQ��6RPDWLF�QRFLFHSWLYH�SDLQ�LV�
RIWHQ�GHVFULEHG�DV�VKDUS��WKUREELQJ��RU�SUHVVXUH�OLNH��DQG�RIWHQ�RFFXUV�
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DIWHU�VXUJLFDO�SURFHGXUHV��9LVFHUDO�QRFLFHSWLYH�SDLQ�LV�RIWHQ�GLIIXVH�DQG�
GHVFULEHG�DV�DFKLQJ�RU�FUDPSLQJ��1HXURSDWKLF�SDLQ�LV�FDXVHG�E\�LQMXU\�
WR�WKH�SHULSKHUDO�RU�FHQWUDO�QHUYRXV�V\VWHP�DQG�PLJKW�EH�GHVFULEHG�DV�
EXUQLQJ��VKDUS��RU�VKRRWLQJ��1HXURSDWKLF�SDLQ�RIWHQ�RFFXUV�DV�D�VLGH�
HIIHFW�RI�FKHPRWKHUDS\�RU�UDGLDWLRQ�WKHUDS\�RU�LV�FDXVHG�E\�VXUJLFDO�
LQMXU\�WR�WKH�QHUYHV��

7KH�1&&1�6XUYLYRUVKLS�3DQHO�PDGH�UHFRPPHQGDWLRQV�IRU�WKH�
PDQDJHPHQW�RI���FDWHJRULHV�RI�FDQFHU�SDLQ�V\QGURPHV��QHXURSDWKLF�
SDLQ��FKURQLF�SDLQ�V\QGURPHV��LH��SDLQ�V\QGURPHV�DIWHU�DPSXWDWLRQ��
QHFN�GLVVHFWLRQ��PDVWHFWRP\��WKRUDFRWRP\���P\DOJLDV�DUWKUDOJLDV��
VNHOHWDO�SDLQ��P\RIDVFLDO�SDLQ��JDVWURLQWHVWLQDO�XULQDU\�SHOYLF�SDLQ��
O\PSKHGHPD��DQG�SRVWUDGLDWLRQ�SDLQ��1HXURSDWKLF�SDLQ�FRPPRQO\�
UHVXOWV�IURP�FHUWDLQ�V\VWHPLF�DQWLFDQFHU�DJHQWV�����7KH�LQFLGHQFH�RI�
FKURQLF�SDLQ�DIWHU�VXUJLFDO�WUHDWPHQW�YDULHV�ZLWK�WKH�W\SH�RI�SURFHGXUH�
DQG�LV�DV�KLJK�DV�����LQ�SDWLHQWV�WUHDWHG�ZLWK�EUHDVW�VXUJHU\�DQG�����
LQ�WKRVH�WUHDWHG�ZLWK�OXQJ�VXUJHU\�����$UWKUDOJLDV��FKDUDFWHUL]HG�E\�MRLQW�
SDLQ�DQG�VWLIIQHVV��RFFXU�LQ�URXJKO\�KDOI�RI�ZRPHQ�WDNLQJ�DURPDWDVH�
LQKLELWRUV�DV�DGMXYDQW�WKHUDS\�IRU�EUHDVW�FDQFHU�����3HOYLF�SDLQ�RIWHQ�
RFFXUV�DIWHU�SHOYLF�UDGLDWLRQ��UHVXOWLQJ�IURP�IUDFWXUHV��ILVWXODH��SURFWLWLV��
F\VWLWLV��G\VSDUHXQLD��RU�HQWHULWLV�����

5HFRPPHQGDWLRQV�IRU�WKH�SUHYHQWLRQ�DQG�PDQDJHPHQW�RI�&,31�LQ�
VXUYLYRUV�FDQ�EH�IRXQG�LQ�$6&2¶V�FOLQLFDO�SUDFWLFH�JXLGHOLQH�����

Screening for and Assessment of Pain 
$OO�FDQFHU�VXUYLYRUV�VKRXOG�EH�VFUHHQHG�IRU�SDLQ�DW�UHJXODU�LQWHUYDOV��,I�
SDLQ�LV�SUHVHQW��WKH�LQWHQVLW\�VKRXOG�EH�TXDQWLILHG�E\�WKH�VXUYLYRU��
%HFDXVH�SDLQ�LV�LQKHUHQWO\�VXEMHFWLYH��VHOI�UHSRUW�RI�SDLQ�LV�WKH�FXUUHQW�
VWDQGDUG�RI�FDUH�IRU�DVVHVVPHQW��,QWHQVLW\�RI�SDLQ�VKRXOG�EH�TXDQWLILHG�
XVLQJ�D���WR����QXPHULF�UDWLQJ�VFDOH��D�FDWHJRULFDO�VFDOH��RU�D�SLFWRULDO�
VFDOH��HJ��:RQJ�%DNHU�)$&(6�3DLQ�5DWLQJ�6FDOH����������,Q�DGGLWLRQ��WKH�

VXUYLYRU�VKRXOG�EH�DVNHG�WR�GHVFULEH�WKH�FKDUDFWHULVWLFV�RI�WKH�SDLQ��HJ��
DFKLQJ��EXUQLQJ���6HYHUH�XQFRQWUROOHG�SDLQ�LV�D�PHGLFDO�HPHUJHQF\�DQG�
VKRXOG�EH�DGGUHVVHG�SURPSWO\��,Q�DGGLWLRQ��DQ�RQFRORJLF�HPHUJHQF\�
VKRXOG�DOVR�EH�UXOHG�RXW�LQ�WKHVH�FDVHV��

$�FRPSUHKHQVLYH�HYDOXDWLRQ��DV�RXWOLQHG�LQ�WKH�1&&1�*XLGHOLQHV�IRU�
$GXOW�&DQFHU�3DLQ��DYDLODEOH�DW�ZZZ�1&&1�RUJ���LV�HVVHQWLDO�WR�HQVXUH�
SURSHU�SDLQ�PDQDJHPHQW��7KH�FDXVH�DQG�SDWKRSK\VLRORJ\�RI�WKH�SDLQ�
VKRXOG�EH�LGHQWLILHG�WR�GHWHUPLQH�WKH�RSWLPDO�WKHUDSHXWLF�VWUDWHJ\��,Q�
DGGLWLRQ��WKH�VXUYLYRU¶V�JRDOV�IRU�FRPIRUW�DQG�IXQFWLRQ�VKRXOG�EH�
GHWHUPLQHG��

Management of Pain 
7KH�JRDOV�RI�SDLQ�PDQDJHPHQW�DUH�WR�LQFUHDVH�FRPIRUW��PD[LPL]H�
IXQFWLRQ��DQG�LPSURYH�TXDOLW\�RI�OLIH��$�PXOWLGLVFLSOLQDU\�DSSURDFK��ZKLFK�
PD\�LQFOXGH�D�FRPELQDWLRQ�RI�SKDUPDFRORJLF�WUHDWPHQWV��SV\FKRVRFLDO�
DQG�EHKDYLRUDO�LQWHUYHQWLRQV��SK\VLFDO�WKHUDS\�DQG�SK\VLFDO�DFWLYLW\��
ORFDO�WKHUDSLHV��DQG�LQWHUYHQWLRQDO�SURFHGXUHV��LV�
UHFRPPHQGHG�������������7KHVH�DSSURDFKHV�DUH�GLVFXVVHG�LQ�PRUH�GHWDLO�
EHORZ��)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�PDQDJHPHQW�RI�FDQFHU�UHODWHG�
SDLQ��SOHDVH�VHH�WKH�1&&1�*XLGHOLQHV�IRU�$GXOW�&DQFHU�3DLQ��DYDLODEOH�
DW�ZZZ�1&&1�RUJ���7KHVH�JXLGHOLQHV�LQFOXGH�LQIRUPDWLRQ�RQ�RSLRLG�XVH�
DQG�SDLQ�WUHDWPHQW�DJUHHPHQWV�IRU�SDWLHQWV�DW�ULVN�IRU�PHGLFDWLRQ�
PLVXVH�RU�GLYHUVLRQ��DGMXYDQW�DQDOJHVLFV��DQG�SV\FKRVRFLDO�VXSSRUW�DQG�
EHKDYLRUDO�LQWHUYHQWLRQV�WKDW�PD\�EH�PRGLILHG�WR�ILW�WKH�LQGLYLGXDO�
VXUYLYRU¶V�FLUFXPVWDQFHV��

Pharmacologic Interventions 
3KDUPDFRORJLF�PHDVXUHV�DUH�WKH�IRXQGDWLRQ�RI�WUHDWPHQW�RI�PDQ\�RI�WKH�
FRPPRQ�SDLQ�V\QGURPHV�LQ�VXUYLYRUV��3KDUPDFRORJLF�UHFRPPHQGDWLRQV�
LQ�WKHVH�JXLGHOLQHV�YDU\�GHSHQGLQJ�RQ�WKH�SDLQ�V\QGURPH�DQG�LQFOXGH�
RSLRLGV��DGMXYDQW�DQDOJHVLFV��QRQVWHURLGDO�DQWL�LQIODPPDWRU\�GUXJV�
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�16$,'V���DQG�PXVFOH�UHOD[DQWV�������������7RSLFDO�PHGLFDWLRQV�DUH�
GLVFXVVHG�LQ�Local Therapies��EHORZ��

2SLRLGV��2SLRLGV�PD\�EH�UHFRPPHQGHG�IRU�WKH�WUHDWPHQW�RI�
QHXURSDWKLF�SDLQ��VNHOHWDO�SDLQ��DQG�FKURQLF�SDLQ�V\QGURPHV��'DWD�RQ�
WKH�ORQJ�WHUP�XVH�RI�RSLRLGV�LQ�VXUYLYRUV�DUH�ODFNLQJ�������������,Q�IDFW��
GDWD�RQ�WKH�ORQJ�WHUP�VDIHW\�DQG�HIIHFWLYHQHVV�RI�RSLRLGV�LQ�WKH�QRQ�
FDQFHU�VHWWLQJ�DUH�VFDUFH�DV�ZHOO�����

7KH�1&&1�*XLGHOLQHV�IRU�$GXOW�&DQFHU�3DLQ��DYDLODEOH�DW�
ZZZ�1&&1�RUJ��UHFRPPHQG�VFUHHQLQJ�VXUYLYRUV�IRU�ULVN�IDFWRUV�RI�
DEHUUDQW�RSLRLG�XVH�RU�GLYHUVLRQ�RI�SDLQ�PHGLFDWLRQ��XVLQJ�D�GHWDLOHG�
SDWLHQW�HYDOXDWLRQ�DQG�RU�WRROV�VXFK�DV�WKH�6FUHHQHU�DQG�2SLRLG�
$VVHVVPHQW�IRU�3DWLHQWV�ZLWK�3DLQ�5HYLVHG��62$33�5��RU�2SLRLG�5LVN�
7RRO��257��EHIRUH�SUHVFULELQJ���������,Q�DGGLWLRQ��LI�RSLRLGV�DUH�GHHPHG�
QHFHVVDU\�IRU�DQ\�VXUYLYRU��UHJDUGOHVV�RI�DEHUUDQW�XVH�ULVN�OHYHO���WKH�
1&&1�6XUYLYRUVKLS�3DQHO�UHFRPPHQGV�XVLQJ�WKH�ORZHVW�GRVH�SRVVLEOH�
IRU�WKH�VKRUWHVW�SHULRG�RI�WLPH�SRVVLEOH�DQG�UHHYDOXDWLQJ�WKH�
HIIHFWLYHQHVV�DQG�QHFHVVLW\�RI�RSLRLGV�RQ�D�UHJXODU�EDVLV��3DLQ�
WUHDWPHQW�DJUHHPHQWV�FDQ�DOVR�EH�FRQVLGHUHG�����

$GMXYDQW�$QDOJHVLFV��$GMXYDQW�DQDOJHVLFV�LQFOXGH�DQWLGHSUHVVDQWV�
�HJ��VHURWRQLQ�QRUHSLQHSKULQH�UHXSWDNH�LQKLELWRUV�>615,V@��WULF\FOLF�
DQWLGHSUHVVDQWV��DQG�DQWLFRQYXOVDQWV��HJ��JDEDSHQWLQ��SUHJDEDOLQ���
7KHVH�DUH�UHFRPPHQGHG�IRU�WKH�WUHDWPHQW�RI�VXUYLYRUV�ZLWK�QHXURSDWKLF�
SDLQ��SRVW�UDGLDWLRQ�SDLQ��FKURQLF�SDLQ�V\QGURPHV��P\DOJLDV��DQG�
DUWKUDOJLDV��7KH�WHUP�DGMXYDQW�UHIHUV�WR�WKH�IDFW�WKDW�WKH\�DUH�RIWHQ�
FRDGPLQLVWHUHG�ZLWK�DQ�RSLRLG�WR�HQKDQFH�DQDOJHVLD�RU�UHGXFH�WKH�
RSLRLG�UHTXLUHPHQW��EXW�WKH\�PD\�DOVR�EH�XVHG�DV�WKH�VROH�SDLQ�
WUHDWPHQW��$�UHFHQW�V\VWHPDWLF�UHYLHZ�IRXQG�WKDW�DQWLGHSUHVVDQWV��
DQWLFRQYXOVDQWV��RWKHU�DGMXYDQW�DQDOJHVLFV��DQG�RSLRLGV�ZHUH�DOO�
HIIHFWLYH�DW�UHGXFLQJ�QHXURSDWKLF�SDLQ�LQ�SDWLHQWV�ZLWK�FDQFHU�����

$QRWKHU�UHYLHZ�IRXQG�WKDW�DQWLGHSUHVVDQWV�DQG�DQWLHSLOHSWLFV�PD\�
SURYLGH�DGGLWLRQDO�QHXURSDWKLF�SDLQ�UHOLHI�ZKHQ�DGGHG�WR�RSLRLGV�LQ�
SDWLHQWV�ZLWK�FDQFHU�����

7ULF\FOLF�DQWLGHSUHVVDQWV�KDYH�EHHQ�VKRZQ�WR�UHOLHYH�QHXURSDWKLF�SDLQ�
LQ�WKH�QRQFDQFHU�VHWWLQJ���������,Q�DGGLWLRQ��WKH�615,�GXOR[HWLQH�ZDV�
UHFHQWO\�VKRZQ�WR�HIIHFWLYHO\�UHGXFH�SDLQ�LQ�D�PXOWL�LQVWLWXWLRQDO��
UDQGRPL]HG��GRXEOH�EOLQG��SODFHER�FRQWUROOHG��FURVVRYHU�WULDO�RI�����
SDWLHQWV�ZLWK�SDLQIXO�FKHPRWKHUDS\�LQGXFHG�QHXURSDWK\������

7KH�PRVW�FRPPRQO\�XVHG�DQWLFRQYXOVDQW�GUXJV�IRU�WKH�WUHDWPHQW�RI�
FDQFHU�UHODWHG�SDLQ��JDEDSHQWLQ�DQG�SUHJDEDOLQ��%RWK�KDYH�
GHPRQVWUDWHG�HIILFDF\�LQ�GLDEHWLF�DQG�SRVWKHUSHWLF�QHXURSDWK\���������EXW�
KDYH�QRW�EHHQ�ZHOO�VWXGLHV�LQ�WKH�FDQFHU�RU�VXUYLYRUVKLS�VHWWLQJV�����

&RUWLFRVWHURLGV�DUH�QRW�UHFRPPHQGHG�IRU�WKH�PDQDJHPHQW�RI�SDLQ�LQ�
FDQFHU�VXUYLYRUV��$�UHFHQW�UDQGRPL]HG��SODFHER�FRQWUROOHG��GRXEOH�EOLQG�
WULDO�RI�DGXOW�SDWLHQWV�ZLWK�DGYDQFHG�FDQFHU�UHFHLYLQJ�RSLRLGV�IRXQG�WKDW�
PHWK\OSUHGQLVRORQH�GLG�QRW�SURYLGH�DGGLWLRQDO�DQDOJHVLD�RYHU�WKDW�
SURYLGHG�E\�WKH�RSLRLGV�����

1RQVWHURLGDO�$QWL�,QIODPPDWRU\�'UXJV��16$,'V�DUH�UHFRPPHQGHG�
IRU�WKH�WUHDWPHQW�RI�P\RIDVFLDO�DQG�VNHOHWDO�SDLQ��SRVW�UDGLDWLRQ�SDLQ��
DQG�IRU�P\DOJLDV�DQG�DUWKUDOJLDV��16$,'V�DUH�QRQRSLRLG�DQDOJHVLFV�WKDW�
EORFN�WKH�ELRV\QWKHVLV�RI�SURVWDJODQGLQV��ZKLFK�DUH�LQIODPPDWRU\�
PHGLDWRUV�WKDW�LQLWLDWH��FDXVH��LQWHQVLI\��RU�PDLQWDLQ�SDLQ��$�UHFHQW�
V\VWHPDWLF�UHYLHZ�IRXQG�WKDW�GDWD�VXSSRUWLQJ�WKH�XVH�RI�16$,'V�IRU�
FRQWURO�RI�SDLQ�LQ�SDWLHQWV�ZLWK�DGYDQFHG�FDQFHU�DUH�OLPLWHG�DQG�ZHDN��
EXW�VXJJHVW�VRPH�HIILFDF\�DW�UHGXFLQJ�SDLQ�DQG�RSLRLG�GRVH�
UHTXLUHPHQW�����
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$�GLVFXVVLRQ�RI�FRQWUDLQGLFDWLRQV�DQG�VDIHW\�SUHFDXWLRQV�WKDW�VKRXOG�EH�
FRQVLGHUHG�EHIRUH�SUHVFULELQJ�16$,'V�LV�SURYLGHG�LQ�WKH�1&&1�
*XLGHOLQHV�IRU�$GXOW�&DQFHU�3DLQ��DYDLODEOH�DW�ZZZ�1&&1�RUJ���

0XVFOH�5HOD[DQWV��0XVFOH�UHOD[DQWV��HJ��GLD]HSDP��ORUD]HSDP��
PHWD[DORQH��UHGXFH�PXVFOH�VSDVP�DQG�DUH�UHFRPPHQGHG�IRU�WKH�
WUHDWPHQW�RI�VNHOHWDO�SDLQ��P\DOJLDV��DQG�DUWKUDOJLDV��(YLGHQFH�IRU�WKHLU�
HIILFDF\�LQ�SURYLGLQJ�SDLQ�UHOLHI�LQ�WKH�QRQFDQFHU�VHWWLQJV�LV�OLPLWHG���������
1R�GDWD�FRXOG�EH�IRXQG�LQ�WKH�VHWWLQJ�RI�FDQFHU�UHODWHG�SDLQ��

Psychosocial Support and Behavioral Interventions 
&RJQLWLYH�LQWHUYHQWLRQV�DUH�DLPHG�DW�HQKDQFLQJ�D�VHQVH�RI�FRQWURO�RYHU�
WKH�SDLQ�RU�LWV�XQGHUO\LQJ�FDXVH��%UHDWKLQJ�H[HUFLVHV��UHOD[DWLRQ��
LPDJHU\�RU�K\SQRVLV��DQG�RWKHU�EHKDYLRUDO�WKHUDSLHV�FDQ�EH�YHU\�
XVHIXO�������������3V\FKRVRFLDO�VXSSRUW�DQG�HGXFDWLRQ�VKRXOG�DOVR�EH�
SURYLGHG�����6RPH�VWXGLHV�LQ�SDWLHQWV�ZLWK�FDQFHU�VXJJHVW�WKDW�
SV\FKRVRFLDO�DQG�EHKDYLRUDO�LQWHUYHQWLRQV�VXFK�DV�VNLOOV�WUDLQLQJ��
HGXFDWLRQ��UHOD[DWLRQ�WUDLQLQJ��VXSSRUWLYH±H[SUHVVLYH�WKHUDS\��DQG�
FRJQLWLYH�EHKDYLRUDO�WKHUDS\�PD\�EH�HIIHFWLYH�DW�UHGXFLQJ�SDLQ���������
+\SQRVLV�FDQ�DOVR�EH�FRQVLGHUHG�IRU�WUHDWPHQW�RI�QHXURSDWKLF�SDLQ��
2YHUDOO��GDWD�VXSSRUW�WKH�EHQHILW�RI�K\SQRVLV�IRU�FRQWUROOLQJ�SDLQ�LQ�
FDQFHU�DQG�RWKHU�VHWWLQJV��EXW�DUH�ODFNLQJ�LQ�WKH�VXUYLYRUVKLS�
SRSXODWLRQ�����

,Q�JHQHUDO��VWXGLHV�UHJDUGLQJ�SV\FKRVRFLDO�VXSSRUW�DQG�EHKDYLRUDO�
LQWHUYHQWLRQV�IRU�UHGXFLQJ�SDLQ�LQ�VXUYLYRUV�DUH�OLPLWHG��$�UHFHQW�
V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�DVVHVVHG�WKH�HIILFDF\�RI�
SV\FKRVRFLDO�LQWHUYHQWLRQV�IRU�WUHDWLQJ�SDLQ�LQ�SDWLHQWV�ZLWK�EUHDVW�
FDQFHU�DQG�VXUYLYRUV�����$OWKRXJK�UHVXOWV�VXJJHVW�DQ�HIIHFW��PRUH�
VWXGLHV�DUH�FOHDUO\�QHHGHG�LQ�WKH�VXUYLYRUVKLS�SRSXODWLRQ��

Physical Therapy and Physical Activity 
3K\VLFDO�WKHUDS\�DQG�JHQHUDO�SK\VLFDO�DFWLYLW\�PD\�DOVR�EH�HIIHFWLYH�IRU�
WKH�WUHDWPHQW�RI�SDLQ�LQ�VXUYLYRUV��ZLWK�WKH�PDLQ�JRDO�RI�LQFUHDVLQJ�
PRELOLW\�����������������6HYHUDO�UDQGRPL]HG�FRQWUROOHG�WULDOV�KDYH�UHSRUWHG�D�
UHGXFWLRQ�RI�QHFN�DQG�VKRXOGHU�SDLQ�DVVRFLDWHG�ZLWK�H[HUFLVH�RU�WKHUDS\�
SURJUDPV���������,Q�RQH�VWXG\�����VXUYLYRUV�RI�KHDG�DQG�QHFN�FDQFHU�
ZHUH�UDQGRPL]HG�WR�D�SURJUHVVLYH�UHVLVWDQFH�H[HUFLVH�WUDLQLQJ��35(7��
SURJUDP�RU�VWDQGDUG�WKHUDSHXWLF�H[HUFLVH�IRU����ZHHNV�����3DLQ�VFRUHV�
GHFUHDVHG�PRUH�GUDPDWLFDOO\�LQ�WKH�35(7�JURXS��P  ��������,Q�DQRWKHU�
VWXG\�RI����VXUYLYRUV�RI�EUHDVW�FDQFHU��WKRVH�UDQGRPL]HG�WR�DQ���ZHHN�
ZDWHU�H[HUFLVH�SURJUDP�H[SHULHQFHG�D�JUHDWHU�UHGXFWLRQ�RI�QHFN�DQG�
VKRXOGHU�SDLQ�WKDQ�WKRVH�UDQGRPL]HG�WR�XVXDO�FDUH�����$�PRUH�UHFHQW�
UDQGRPL]HG�WULDO�VKRZHG�WKDW�EUHDVW�FDQFHU�VXUYLYRUV�ZLWK�DURPDWDVH�
LQKLELWRU�LQGXFHG�DUWKUDOJLD�UDQGRPL]HG�WR�DQ�H[HUFLVH�DUP������
PLQXWHV�ZHHN�RI�DHURELF�H[HUFLVH�SOXV�VXSHUYLVHG�VWUHQJWK�WUDLQLQJ�
WZLFH�SHU�ZHHN��H[SHULHQFHG�JUHDWHU�LPSURYHPHQWV�LQ�ZRUVW�MRLQW�SDLQ�
VFRUHV��SDLQ�VHYHULW\��DQG�SDLQ�LQWHUIHUHQFH�WKDQ�WKRVH�LQ�WKH�XVXDO�FDUH�
DUP��DOO�P�����������

,Q�DGGLWLRQ��JURXS�H[HUFLVH�LQ�WKH�FRPPXQLW\�ZLWK�WUDLQHUV�VSHFLILFDOO\�
WUDLQHG�WR�ZRUN�ZLWK�FDQFHU�VXUYLYRUV�KDV�EHHQ�VKRZQ�WR�UHGXFH�SDLQ�
DQG�RWKHU�V\PSWRPV�����

Local Therapies 
/RFDO�WKHUDSLHV��LQFOXGLQJ�KHDW��FROG�SDFNV��PDVVDJH��PHGLFDWHG�
FUHDPV��RLQWPHQWV��DQG�SDWFKHV��DUH�UHFRPPHQGHG�IRU�WKH�WUHDWPHQW�RI�
P\DOJLDV��DUWKUDOJLDV��DQG�QHXURSDWKLF�SDLQ�����6SHFLILFDOO\��WRSLFDO�
OLGRFDLQH��FDSVDLFLQ��NHWDPLQH��DQG�DPLWULSW\OLQH�DUH�UHFRPPHQGHG�IRU�
WUHDWPHQW�RI�VRPH�RI�WKH�YDULRXV�FDQFHU�SDLQ�V\QGURPHV��'DWD�DUH�
OLPLWHG�RQ�WKH�HIIHFWLYHQHVV�RI�NHWDPLQH�DQG�DPLWULSW\OLQH���������EXW�WKH�
HYLGHQFH�IRU�WKH�HIIHFWLYHQHVV�RI�OLGRFDLQH�DQG�FDSVDLFLQ�LV�
VWURQJHU�������������/LGRFDLQH�KDV�EHHQ�VKRZQ�WR�UHGXFH�WKH�VHYHULW\�RI�
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SRVWKHUSHWLF�QHXURSDWK\�DQG�FDQFHU�UHODWHG�SDLQ���������,Q�D�UDQGRPL]HG�
WULDO�RI����SDWLHQWV�ZLWK�QRQ±FDQFHU�UHODWHG�SRVWKHUSHWLF��SRVWRSHUDWLYH��
RU�GLDEHWHV�UHODWHG�QHXURSDWKLF�SDLQ��SDLQ�LQWHQVLW\�ZDV�UHGXFHG�ZLWK�
WRSLFDO�OLGRFDLQH�EXW�QRW�ZLWK�WRSLFDO�DPLWULSW\OLQH�ZKHQ�FRPSDUHG�ZLWK�
SODFHER�����$�ODUJHU�WULDO�ZLWK�D�VLPLODU�SRSXODWLRQ�RI����SDWLHQWV�IRXQG�
QR�HIIHFW�RI�WRSLFDO�DPLWULSW\OLQH��NHWDPLQH��RU�D�FRPELQDWLRQ�RI�WKH�
WZR�����$QRWKHU�VWXG\�IRXQG�WKDW�D�KLJKHU�GRVH�RI�DPLWULSW\OLQH�KDG�VRPH�
HIILFDF\�LQ�UHGXFLQJ�SHULSKHUDO�QHXURSDWK\��EXW�DOVR�VKRZHG�V\VWHPLF�
HIIHFWV�����0RUH�UHFHQWO\��UHVXOWV�RI�D�PXOWLFHQWHU��SKDVH�,,,��UDQGRPL]HG��
GRXEOH�EOLQG��SODFHER�FRQWUROOHG�WULDO�RI�����VXUYLYRUV�ZLWK�
FKHPRWKHUDS\�LQGXFHG�SHULSKHUDO�QHXURSDWK\�IRXQG�WKDW�
NHWDPLQH�DPLWULSW\OLQH�FUHDP�KDG�QR�HIIHFW�����

Interventional Procedures 
5HIHUUDO�WR�SDLQ�PDQDJHPHQW�VHUYLFHV�IRU�FRQVLGHUDWLRQ�RI�LQWHUYHQWLRQDO�
SURFHGXUHV��LQFOXGLQJ�WUDQVFXWDQHRXV�HOHFWULFDO�QHUYH�VWLPXODWLRQ�
�7(16���LQWHUFRVWDO�QHUYH�EORFNV��QHXURWRP\�ZLWK�UDGLRIUHTXHQF\�
DEODWLRQ��DQG�GRUVDO�FROXPQ�VWLPXODWLRQ��LV�UHFRPPHQGHG�IRU�UHIUDFWRU\�
SDLQ�LQ�VXUYLYRUV��'DWD�RQ�WKH�HIILFDF\�RI�WKHVH�LQWHUYHQWLRQV�DUH�PDLQO\�
IURP�SDWLHQWV�ZLWK�DFWLYH�FDQFHU�RU�IURP�WKH�QRQFDQFHU�VHWWLQJ���������
7(16�LV�D�QRQLQYDVLYH�SURFHGXUH�ZLWK�HOHFWURGHV�SODFHG�LQ�RU�DURXQG�
WKH�SDLQIXO�DUHD�����$�UHFHQW�V\VWHPDWLF�UHYLHZ�IRXQG�WKDW�GDWD�
VXSSRUWLQJ�WKH�HIILFDF\�RI�7(16�IRU�UHGXFLQJ�FDQFHU�UHODWHG�SDLQ�DUH�
LQFRQFOXVLYH�����7KH�JRDO�RI�LQYDVLYH�LQWHUYHQWLRQV��VXFK�DV�DQ�
LQWHUFRVWDO�QHUYH�EORFN��LV�WR�LQWHUUXSW�QHUYH�FRQGXFWLRQ�E\�HLWKHU�
GHVWUR\LQJ�QHUYHV�RU�LQWHUIHULQJ�ZLWK�WKHLU�IXQFWLRQ�����7KH�GDWD�RQ�WKHVH�
LQWHUYHQWLRQV�DUH�DOVR�OLPLWHG�����

Acupuncture 
$FXSXQFWXUH�LV�UHFRPPHQGHG�DV�D�SRVVLEOH�RSWLRQ�IRU�WKH�WUHDWPHQW�RI�
P\RIDVFLDO�RU�QHXURSDWKLF�SDLQ�LQ�VXUYLYRUV��(YLGHQFH�VXSSRUWLQJ�WKH�
HIILFDF\�RI�WKLV�WHFKQLTXH�IRU�UHGXFLQJ�FDQFHU�UHODWHG�SDLQ�LV�H[WUHPHO\�

OLPLWHG���������$�VPDOO�UDQGRPL]HG�FRQWUROOHG�WULDO�FRPSDUHG�HOHFWUR�
DFXSXQFWXUH��($��WR�ZDLWOLVW�FRQWURO��:/&��DQG�VKDP�DFXSXQFWXUH�LQ����
SRVWPHQRSDXVDO�ZRPHQ�ZLWK�EUHDVW�FDQFHU�DQG�DURPDWDVH�LQKLELWRU�
DVVRFLDWHG�DUWKUDOJLD�����3DLQ�VHYHULW\�ZDV�LPSURYHG�LQ�ERWK�WKH�($�DQG�
VKDP�DFXSXQFWXUH�DUPV�FRPSDUHG�ZLWK�WKH�FRQWURO�DUP��PHDQ�
UHGXFWLRQ�LQ�SDLQ�VHYHULW\�LQ�WKH�($�YV�:/&�JURXSV�DW�:HHN���������YV��
�����P ��������:KLOH�WKLV�VPDOO�WULDO�VXJJHVWV�VRPH�HIIHFW�RI�
DFXSXQFWXUH�IRU�SDLQ�UHOLHI��ODUJHU�VWXGLHV�LQ�WKH�FDQFHU�VXUYLYRUVKLS�
SRSXODWLRQ�DUH�FOHDUO\�QHHGHG��

6H[XDO�'\VIXQFWLRQ�
&DQFHU�WUHDWPHQW��HVSHFLDOO\�KRUPRQDO�WKHUDS\�DQG�WKHUDS\�GLUHFWHG�
WRZDUGV�WKH�SHOYLV��FDQ�RIWHQ�LPSDLU�VH[XDO�IXQFWLRQ��,Q�DGGLWLRQ��
GHSUHVVLRQ�DQG�DQ[LHW\��ZKLFK�DUH�FRPPRQ�LQ�VXUYLYRUV��FDQ�FRQWULEXWH�
WR�VH[XDO�SUREOHPV��7KXV��VH[XDO�G\VIXQFWLRQ�LV�FRPPRQ�LQ�VXUYLYRUV�
DQG�FDQ�FDXVH�LQFUHDVHG�GLVWUHVV�DQG�KDYH�D�VLJQLILFDQW�QHJDWLYH�
LPSDFW�RQ�TXDOLW\�RI�OLIH���������1RQHWKHOHVV��VH[XDO�IXQFWLRQ�LV�RIWHQ�QRW�
GLVFXVVHG�ZLWK�VXUYLYRUV���������5HDVRQV�IRU�WKLV�LQFOXGH�D�ODFN�RI�WUDLQLQJ�
RI�KHDOWK�FDUH�SURIHVVLRQDOV��GLVFRPIRUW�RI�SURYLGHUV�ZLWK�WKH�WRSLF��DQG�
LQVXIILFLHQW�WLPH�GXULQJ�YLVLWV�IRU�GLVFXVVLRQ�����+RZHYHU��HIIHFWLYH�
VWUDWHJLHV�IRU�WUHDWLQJ�ERWK�IHPDOH�DQG�PDOH�VH[XDO�G\VIXQFWLRQ�H[LVW�����
����PDNLQJ�WKHVH�GLVFXVVLRQV�D�FULWLFDO�SDUW�RI�VXUYLYRUVKLS�FDUH��

Female Aspects of Sexual Dysfunction  
)HPDOH�VH[XDO�SUREOHPV�UHODWH�WR�LVVXHV�VXFK�DV�VH[XDO�GHVLUH�DQG�
DURXVDO��RUJDVP��DQG�SDLQ���������6H[XDO�G\VIXQFWLRQ�DIWHU�FDQFHU�
WUHDWPHQW�LV�FRPPRQ�LQ�IHPDOH�VXUYLYRUV����������������$�VXUYH\�RI�����
VXUYLYRUV�RI�YDJLQDO�DQG�FHUYLFDO�FDQFHU�IRXQG�WKDW�WKH�SUHYDOHQFH�RI�
VH[XDO�SUREOHPV�ZDV�VLJQLILFDQWO\�KLJKHU�DPRQJ�VXUYLYRUV�WKDQ�DPRQJ�
DJH��DQG�UDFH�PDWFKHG�FRQWUROV�IURP�WKH�1DWLRQDO�+HDOWK�DQG�6RFLDO�
/LIH�6XUYH\��PHDQ�QXPEHU�RI�SUREOHPV�����YV������P�����������$�VXUYH\�
RI�VXUYLYRUV�RI�RYDULDQ�JHUP�FHOO�WXPRUV�DQG�DJH�DQG�UDFH��DQG�
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HGXFDWLRQ�PDWFKHG�FRQWUROV�IRXQG�WKDW�VXUYLYRUV�UHSRUWHG�D�VLJQLILFDQW�
GHFUHDVH�LQ�VH[XDO�SOHDVXUH�����

)HPDOH�VH[XDO�G\VIXQFWLRQ�YDULHV�ZLWK�FDQFHU�VLWH�DQG�WUHDWPHQW�
PRGDOLWLHV���������)RU�H[DPSOH��VXUYLYRUV�RI�FHUYLFDO�FDQFHU�ZKR�ZHUH�
WUHDWHG�ZLWK�UDGLRWKHUDS\�KDG�ZRUVH�VH[XDO�IXQFWLRQLQJ�VFRUHV��IRU�
DURXVDO��OXEULFDWLRQ��RUJDVP��SDLQ��DQG�VDWLVIDFWLRQ��WKDQ�WKRVH�WUHDWHG�
ZLWK�VXUJHU\��ZKRVH�VH[XDO�IXQFWLRQLQJ�ZDV�VLPLODU�WR�WKDW�RI�DJH��DQG�
UDFH�PDWFKHG�QRQFDQFHU�FRQWUROV�����$�UHFHQW�V\VWHPDWLF�UHYLHZ�RI�
VH[XDO�IXQFWLRQLQJ�LQ�FHUYLFDO�FDQFHU�VXUYLYRUV�IRXQG�VLPLODU�UHVXOWV��
H[FHSW�WKDW�QR�GLIIHUHQFHV�LQ�RUJDVP�VDWLVIDFWLRQ�ZHUH�REVHUYHG�����,Q�
FRQWUDVW��FKHPRWKHUDS\�VHHPV�WR�EH�OLQNHG�WR�IHPDOH�VH[XDO�
G\VIXQFWLRQ�LQ�EUHDVW�FDQFHU�VXUYLYRUV�����SRVVLEO\�UHODWHG�WR�WKH�
SUHYDOHQFH�RI�FKHPRWKHUDS\�LQGXFHG�PHQRSDXVH�LQ�WKLV�SRSXODWLRQ�����
,Q�DGGLWLRQ��VXUYLYRUV�ZLWK�D�KLVWRU\�RI�KHPDWRSRLHWLF�VWHP�FHOO�
WUDQVSODQWDWLRQ��+6&7��PD\�KDYH�PXOWLSOH�W\SHV�RI�VH[XDO�G\VIXQFWLRQ�
HYHQ�DIWHU���WR����\HDUV���������6RPH�RI�WKH�VH[XDO�G\VIXQFWLRQ�
DVVRFLDWHG�ZLWK�+6&7�LV�UHODWHG�WR�JUDIW±YHUVXV�KRVW�GLVHDVH��*9+'���
ZKLFK�FDQ�UHVXOW�LQ�YDJLQDO�ILEURVLV��VWHQRVLV��PXFRVDO�FKDQJHV��YDJLQDO�
LUULWDWLRQ��EOHHGLQJ��DQG�LQFUHDVHG�VHQVLWLYLW\�RI�JHQLWDO�WLVVXHV���������,Q�
DGGLWLRQ��KLJK�GRVH�FRUWLFRVWHURLGV�XVH�IRU�FKURQLF�*9+'�FDQ�LQFUHDVH�
HPRWLRQDO�ODELOLW\�DQG�GHSUHVVLRQ��DIIHFWLQJ�IHHOLQJV�RI�DWWUDFWLYHQHVV��
VH[XDO�DFWLYLW\��DQG�TXDOLW\�RI�VH[XDO�OLIH��

Evaluation and Assessment for Female Sexual Function 
$W�UHJXODU�LQWHUYDOV��IHPDOH�FDQFHU�VXUYLYRUV�VKRXOG�EH�DVNHG�DERXW�
WKHLU�VH[XDO�IXQFWLRQ��LQFOXGLQJ�WKHLU�VH[XDO�IXQFWLRQLQJ�EHIRUH�FDQFHU�
WUHDWPHQW��WKHLU�SUHVHQW�DFWLYLW\��DQG�KRZ�FDQFHU�WUHDWPHQW�KDV�
LPSDFWHG�WKHLU�VH[XDO�IXQFWLRQLQJ�DQG�LQWLPDF\��7KH�DJH�DQG�
UHODWLRQVKLS�VWDWXV�RI�WKH�VXUYLYRU�PD\�DOVR�DIIHFW�VH[XDO�IXQFWLRQLQJ��LH��
VRPH�ZRPHQ�PD\�QRW�EH�VH[XDOO\�DFWLYH�EHFDXVH�RI�WKH�SK\VLFDO�KHDOWK�
RI�WKHLU�SDUWQHU�RU�TXDOLW\�RI�WKHLU�UHODWLRQVKLS���7KH�%ULHI�6H[XDO�

6\PSWRP�&KHFNOLVW�IRU�:RPHQ�FDQ�EH�XVHG�DV�D�SULPDU\�VFUHHQLQJ�
WRRO�����,QTXLULHV�LQWR�WUHDWPHQW�UHODWHG�LQIHUWLOLW\�VKRXOG�EH�PDGH�LI�
LQGLFDWHG��ZLWK�UHIHUUDOV�DV�DSSURSULDWH��$6&2¶V�UHFHQWO\�XSGDWHG�
FOLQLFDO�SUDFWLFH�JXLGHOLQHV�RQ�IHUWLOLW\�SUHVHUYDWLRQ�IRU�SDWLHQWV�ZLWK�
FDQFHU�KDYH�PRUH�LQIRUPDWLRQ�RQ�WKH�WRSLF�����,W�LV�LPSRUWDQW�IRU�
SURYLGHUV�WR�EH�DZDUH�WKDW�IHUWLOLW\�LVVXHV�FDQ�EH�DGGUHVVHG�LQ�WKH�
VXUYLYRUVKLS�SKDVH��HYHQ�LI�WKH\�ZHUH�QRW�DGGUHVVHG�SULRU�WR�
WUHDWPHQW�����

3DWLHQWV�ZLWK�FRQFHUQV�DERXW�WKHLU�VH[XDO�IXQFWLRQ�VKRXOG�XQGHUJR�D�
PRUH�WKRURXJK�HYDOXDWLRQ��LQFOXGLQJ�VFUHHQLQJ�IRU�SRVVLEOH�V\PSWRPV�
DQG�SV\FKRVRFLDO�SUREOHPV��LH��DQ[LHW\��GHSUHVVLRQ��UHODWLRQVKLS�LVVXHV��
ERG\�LPDJH�FRQFHUQV��GUXJ�RU�DOFRKRO�XVH��WKDW�FDQ�FRQWULEXWH�WR�VH[XDO�
G\VIXQFWLRQ��,W�LV�DOVR�LPSRUWDQW�WR�LGHQWLI\�SUHVFULSWLRQ�DQG�RYHU�WKH�
FRXQWHU�PHGLFDWLRQV��HVSHFLDOO\�KRUPRQH�WKHUDS\��QDUFRWLFV��DQG�
VHURWRQLQ�UHXSWDNH�UHFHSWRU�LQKLELWRUV�>665,V@��WKDW�FRXOG�EH�D�
FRQWULEXWLQJ�IDFWRU��7UDGLWLRQDO�ULVN�IDFWRUV�IRU�VH[XDO�G\VIXQFWLRQ��VXFK�
DV�FDUGLRYDVFXODU�GLVHDVH��GLDEHWHV��REHVLW\��VPRNLQJ��DQG�DOFRKRO�
DEXVH��VKRXOG�DOVR�EH�DVVHVVHG��DV�VKRXOG�WKH�SDWLHQW¶V�RQFRORJLF�DQG�
WUHDWPHQW�KLVWRU\��,I�DQWL�FDQFHU�WUHDWPHQWV�KDYH�UHVXOWHG�LQ�PHQRSDXVH��
PHQRSDXVDO�V\PSWRPV�DQG�HIIHFWV�RQ�VH[XDO�IXQFWLRQ�VKRXOG�EH�
DVVHVVHG��5LVNV�DQG�EHQHILWV�RI�KRUPRQH�WKHUDS\�VKRXOG�EH�FRQVLGHUHG�
LQ�ZRPHQ�ZKR�KDYH�QRW�KDG�KRUPRQH�VHQVLWLYH�FDQFHUV�DQG�ZKR�DUH�
SUHPDWXUHO\�SRVW�PHQRSDXVDO��,Q�DGGLWLRQ��D�SK\VLFDO�H[DPLQDWLRQ�
VKRXOG�EH�SHUIRUPHG�RU�UHIHUUDO�IRU�J\QHFRORJLF�H[DPLQDWLRQ�EH�PDGH�WR�
QRWH�SRLQWV�RI�WHQGHUQHVV��YDJLQDO�DWURSK\��DQG�DQDWRPLF�FKDQJHV�
DVVRFLDWHG�ZLWK�FDQFHU�DQG�FDQFHU�WUHDWPHQW��

)RU�D�PRUH�LQ�GHSWK�HYDOXDWLRQ�RI�VH[XDO�G\VIXQFWLRQ��WKH�)HPDOH�
6H[XDO�)XQFWLRQ�,QGH[��)6),�����DQG�RU�WKH�3520,6�6H[XDO�)XQFWLRQ�
,QVWUXPHQW����FDQ�EH�FRQVLGHUHG��7KH�)6),�LQVWUXPHQW�KDV�EHHQ�
YDOLGDWHG�LQ�SDWLHQWV�ZLWK�FDQFHU�DQG�FDQFHU�VXUYLYRUV���������7KH�
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3520,6�WRRO�KDV�EHHQ�YDOLGDWHG�LQ�D�PL[HG�JURXS�RI�SDWLHQWV�WKDW�
LQFOXGHG�WKRVH�XQGHUJRLQJ�DFWLYH�WUHDWPHQW�DQG�WKRVH�SRVW�WUHDWPHQW�����

Interventions for Female Sexual Dysfunction 
)HPDOH�VH[XDO�G\VIXQFWLRQ�LV�RIWHQ�PXOWLIDFWRULDO�LQ�QDWXUH��7KHUHIRUH��
WUHDWPHQW�RI�VH[XDO�G\VIXQFWLRQ�RIWHQ�UHTXLUHV�D�PXOWLGLPHQVLRQDO�
WUHDWPHQW�SODQ�WKDW�DGGUHVVHV�WKH�XQGHUO\LQJ�LVVXHV��ZKLFK�FDQ�EH�
SK\VLRORJLF��H[��PHQRSDXVH��LOOQHVV���GLVHDVH�LQGXFHG��PHGLFDWLRQ�
LQGXFHG��SV\FKRORJLF��H[��DQ[LHW\��GHSUHVVLRQ���DQG�LQWHUSHUVRQDO��

2YHUDOO��WKH�HYLGHQFH�EDVH�IRU�LQWHUYHQWLRQV�WR�WUHDW�IHPDOH�VH[XDO�
G\VIXQFWLRQ�LQ�VXUYLYRUV�LV�ZHDN�DQG�KLJK�TXDOLW\�VWXGLHV�DUH�
QHHGHG���������%DVHG�RQ�HYLGHQFH�IURP�RWKHU�SRSXODWLRQV��HYLGHQFH�IURP�
VXUYLYRUV�ZKHQ�DYDLODEOH��UHFRPPHQGDWLRQV�IURP�WKH�$PHULFDQ�&ROOHJH�
RI�2EVWHWULFLDQV�DQG�*\QHFRORJLVWV��$&2*������DQG�FRQVHQVXV�DPRQJ�
1&&1�6XUYLYRUVKLS�3DQHO�PHPEHUV��WKH�SDQHO�PDGH�UHFRPPHQGDWLRQV�
IRU�WUHDWPHQW�RI�IHPDOH�VH[XDO�G\VIXQFWLRQ�LQ�VXUYLYRUV��7KH�SDQHO�
UHFRPPHQGV�WKDW�WUHDWPHQW�EH�JXLGHG�E\�WKH�VSHFLILF�W\SH�RI�SUREOHP��
7KH�HYLGHQFH�EDVH�IRU�HDFK�UHFRPPHQGDWLRQ�LV�GHVFULEHG�KHUHLQ��

:DWHU���RLO���RU�VLOLFRQH�EDVHG�OXEULFDQWV��YDJLQDO�PRLVWXUL]HUV��DQG�
WRSLFDO�OLGRFDLQH�FDQ�KHOS�DOOHYLDWH�V\PSWRPV�VXFK�DV�YDJLQDO�GU\QHVV�
DQG�VH[XDO�SDLQ�����,Q�RQH�VWXG\�RI�EUHDVW�FDQFHU�VXUYLYRUV��WKH�FRQWURO�
JURXS�XVHG�D�QRQ�KRUPRQDO�PRLVWXUL]HU�DQG�VDZ�D�WUDQVLHQW�
LPSURYHPHQW�LQ�YDJLQDO�V\PSWRPV�����

3HOYLF�IORRU�PXVFOH�WUDLQLQJ�PD\�LPSURYH�VH[XDO�SDLQ��DURXVDO��
OXEULFDWLRQ��RUJDVP��DQG�VDWLVIDFWLRQ��$�VPDOO�VWXG\�RI����VXUYLYRUV�RI�
J\QHFRORJLF�FDQFHUV�IRXQG�WKDW�SHOYLF�IORRU�WUDLQLQJ�VLJQLILFDQWO\�
LPSURYHG�VH[XDO�IXQFWLRQ�����

9DJLQDO�GLODWRUV�DUH�UHFRPPHQGHG�IRU�YDJLQLVPXV��VH[XDO�DYHUVLRQ�
GLVRUGHU��YDJLQDO�VFDUULQJ��RU�YDJLQDO�VWHQRVLV�IURP�SHOYLF�VXUJHU\�RU�
UDGLDWLRQ�DQG�DVVRFLDWHG�ZLWK�*9+'��+RZHYHU��HYLGHQFH�IRU�WKH�
HIIHFWLYHQHVV�RI�GLODWRUV�LV�OLPLWHG������

9DJLQDO�HVWURJHQ��SLOOV��ULQJV��RU�FUHDPV��KDV�EHHQ�VKRZQ�WR�EH�
HIIHFWLYH�LQ�WUHDWLQJ�YDJLQDO�GU\QHVV��LWFKLQJ��GLVFRPIRUW��DQG�SDLQIXO�
LQWHUFRXUVH�LQ�SRVWPHQRSDXVDO�ZRPHQ���������6PDOO�VWXGLHV�KDYH�ORRNHG�
DW�GLIIHUHQW�IRUPXODWLRQV�RI�ORFDO�HVWURJHQ��EXW�GDWD�DVVHVVLQJ�WKH�VDIHW\�
RI�YDJLQDO�HVWURJHQ�LQ�VXUYLYRUV�DUH�OLPLWHG��

7KH�)'$�UHFHQWO\�DSSURYHG�WKH�VHOHFWLYH�HVWURJHQ�UHFHSWRU�PRGXODWRU�
RVSHPLIHQH�IRU�WUHDWLQJ�PRGHUDWH�WR�VHYHUH�G\VSDUHXQLD�LQ�
SRVWPHQRSDXVDO�ZRPHQ�ZLWKRXW�NQRZQ�RU�VXVSHFWHG�EUHDVW�FDQFHU�DQG�
ZLWKRXW�D�KLVWRU\�RI�EUHDVW�FDQFHU�����2VSHPLIHQH�KDV�EHHQ�VWXGLHG�LQ�
VHYHUDO�ODUJH�WULDOV�RI�ZRPHQ�ZLWK�SRVWPHQRSDXVDO�YXOYDU�DQG�YDJLQDO�
DWURSK\�DQG�ZDV�IRXQG�WR�HIIHFWLYHO\�WUHDW�YDJLQDO�GU\QHVV�DQG�
G\VSDUHXQLD���������1R�GDWD�LQ�WKH�VXUYLYRUVKLS�SRSXODWLRQ�DUH�DYDLODEOH��
7KH�SDQHO�UHFRPPHQGV�FRQVLGHUDWLRQ�RI�RVSHPLIHQH�IRU�G\VSDUHXQLD�LQ�
VXUYLYRUV��EXW�RQO\�LI�WKH�SDWLHQW¶V�FDQFHU�ZDV�QRW�KRUPRQDOO\�VHQVLWLYH��

3V\FKRWKHUDS\�PD\�EH�KHOSIXO�IRU�ZRPHQ�H[SHULHQFLQJ�VH[XDO�
G\VIXQFWLRQ��DOWKRXJK�HYLGHQFH�RQ�HIILFDF\�LV�OLPLWHG�����2SWLRQV�LQFOXGH�
FRJQLWLYH�EHKDYLRU�WKHUDS\��&%7���IRU�ZKLFK�VRPH�HYLGHQFH�RI�HIILFDF\�
H[LVWV�LQ�VXUYLYRUV�RI�EUHDVW��HQGRPHWULDO��DQG�FHUYLFDO�FDQFHU���������
5HIHUUDOV�IRU�SV\FKRWKHUDS\��VH[XDO�FRXSOHV�FRXQVHOLQJ��RU�J\QHFRORJLF�
FDUH�VKRXOG�EH�JLYHQ�DV�DSSURSULDWH��DQG�RQJRLQJ�SDUWQHU�
FRPPXQLFDWLRQ�VKRXOG�EH�HQFRXUDJHG�����$�PXOWLGLVFLSOLQDU\�WUHDWPHQW�
SODQ�FDQ�EH�YHU\�KHOSIXO�LQ�VLWXDWLRQV�ZKHUH�SV\FKRVRFLDO�G\VIXQFWLRQ�LV�
FRQWULEXWLQJ�WR�VH[XDO�G\VIXQFWLRQ��
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&XUUHQWO\��WKH�SDQHO�GRHV�QRW�UHFRPPHQG�WKH�XVH�RI�RUDO�
SKRVSKRGLHVWHUDVH�W\SH���LQKLELWRUV��3'(�L��IRU�IHPDOH�VH[XDO�
G\VIXQFWLRQ�EHFDXVH�RI�WKH�ODFN�RI�GDWD�UHJDUGLQJ�WKHLU�HIIHFWLYHQHVV�LQ�
ZRPHQ��$OWKRXJK�WKRXJKW�WR�LQFUHDVH�SHOYLF�EORRG�IORZ�WR�WKH�FOLWRULV�
DQG�YDJLQD���������3'(�L�VKRZHG�FRQWUDGLFWRU\�UHVXOWV�LQ�UDQGRPL]HG�
FOLQLFDO�WULDOV�RI�YDULRXV�QRQ�FDQFHU�SRSXODWLRQV�RI�ZRPHQ�EHLQJ�WUHDWHG�
IRU�VH[XDO�DURXVDO�GLVRUGHU���������0RUH�UHVHDUFK�LV�QHHGHG�EHIRUH�D�
UHFRPPHQGDWLRQ�FDQ�EH�PDGH�UHJDUGLQJ�WKH�XVH�RI�VLOGHQDILO�IRU�WKH�
WUHDWPHQW�RI�IHPDOH�VH[XDO�G\VIXQFWLRQ��

Male Aspects of Sexual Dysfunction 
7KH�1,+�&RQVHQVXV�&RQIHUHQFH�RQ�,PSRWHQFH�GHILQHG�LPSRWHQFH�DV�
�PDOH�HUHFWLOH�G\VIXQFWLRQ��WKDW�LV��WKH�LQDELOLW\�WR�DFKLHYH�RU�PDLQWDLQ�DQ�
HUHFWLRQ�VXIILFLHQW�IRU�VDWLVIDFWRU\�VH[XDO�SHUIRUPDQFH������,Q�IDFW��
LPSRWHQFH�DQG�HUHFWLOH�G\VIXQFWLRQ��('��DUH�QRW�V\QRQ\PRXV��
,PSRWHQFH�FDQ�LQYROYH�SUREOHPV�RI�VH[XDO�GHVLUH��RUJDVP��RU�
HMDFXODWLRQ��ZKLFK�DUH�QRW�QHFHVVDULO\�OLQNHG�ZLWK�DFKLHYLQJ�RU�
PDLQWDLQLQJ�DQ�HUHFWLRQ�����

('�RFFXUV�IUHTXHQWO\�LQ�WKH�JHQHUDO�SRSXODWLRQ�DQG�LQFUHDVHV�ZLWK�
DJH�����,Q�RQH�FRPPXQLW\�EDVHG�VWXG\������RI�PHQ�DJHG�DW�OHDVW����
\HDUV�UHSRUWHG�PRGHUDWH�RU�ZRUVH�('�����('�LV�DOVR�YHU\�FRPPRQ�LQ�
PDOH�FDQFHU�VXUYLYRUV��$QWLFDQFHU�WUHDWPHQW�PRGDOLWLHV�XVHG�LQ�D�YDULHW\�
RI�FDQFHUV�KDYH�WKH�SRWHQWLDO�WR�GDPDJH�EORRG�YHVVHOV��OHDGLQJ�WR�D�
UHGXFWLRQ�LQ�EORRG�FLUFXODWLRQ�WR�WKH�SHQLV�DQG�RU�GDPDJH�WR�WKH�
DXWRQRPLF�QHUYRXV�V\VWHP��7KXV�KLJKHU�UDWHV�RI�('�DUH�VHHQ�LQ�FDQFHU�
VXUYLYRUV�WKDQ�LQ�WKH�JHQHUDO�SRSXODWLRQ��7KH�SUHYDOHQFH�RI�('�LQ�PDOH�
VXUYLYRUV�RI�FRORUHFWDO�FDQFHU�KDV�EHHQ�UHSRUWHG�WR�UDQJH�IURP�����WR�
����������������DQG�LW�KDV�EHHQ�UHSRUWHG�LQ�XS�WR�����RI�VXUYLYRUV�RI�
SURVWDWH�FDQFHU���������

,Q�������WKH�$PHULFDQ�8URORJLFDO�$VVRFLDWLRQ��$8$��SXEOLVKHG�D�
JXLGHOLQH�RQ�WKH�PDQDJHPHQW�RI�('��LW�ZDV�UHYLHZHG�DQG�FRQILUPHG�DV�
VWLOO�YDOLG�E\�WKH�$8$�LQ����������8VLQJ�D�FRQVHQVXV�EDVHG�DSSURDFK�
ZLWK�WKH�$8$�JXLGHOLQH�DV�D�JXLGH��WKH�1&&1�6XUYLYRUVKLS�3DQHO�
FRQFOXGHG�WKDW�����LQIRUPHG�SDWLHQW�DQG�SK\VLFLDQ�GHFLVLRQ�PDNLQJ�LV�
WKH�VWDQGDUG�IRU�JXLGLQJ�WUHDWPHQW�GHFLVLRQV�IRU�('�WUHDWPHQW��DQG����D�
SV\FKRORJLFDO�RYHUOD\�IUHTXHQWO\�H[LVWV�LQ�SDWLHQWV�ZLWK�('�DQG�PD\�EH�
HYHQ�PRUH�SURQRXQFHG�LQ�WKH�IDFH�RI�FDQFHU�VXUYLYRUVKLS��(QGRFULQH�
GLVRUGHUV�DUH�DOVR�DQ�LPSRUWDQW�FRQVLGHUDWLRQ�LQ�WKH�FDXVH�RI�('��
$OWKRXJK�VH[�WKHUDS\�DQG�WKH�GLDJQRVLV�DQG�WUHDWPHQW�RI�HQGRFULQH�
GLVRUGHUV�DUH�LPSRUWDQW�PDQDJHPHQW�LVVXHV��WKHVH�DUH�EH\RQG�WKH�
VFRSH�RI�WKHVH�JXLGHOLQHV�DQG�DUH�WKHUHIRUH�QRW�DGGUHVVHG�LQ�GHSWK��

Evaluation and Assessment for Male Sexual Function 
0DOH�FDQFHU�VXUYLYRUV�VKRXOG�EH�DVNHG�DERXW�WKHLU�VH[XDO�IXQFWLRQ�DW�
UHJXODU�LQWHUYDOV��3DWLHQWV�VKRXOG�EH�DVNHG�DERXW�WKHLU�VH[XDO�
IXQFWLRQLQJ�EHIRUH�WKH\�UHFHLYHG�WKH�FDQFHU�GLDJQRVLV�DQG�WKHLU�
SHUFHSWLRQV�UHJDUGLQJ�WKH�LPSDFW�RI�FDQFHU�WUHDWPHQW�RQ�WKHLU�VH[XDO�
IXQFWLRQLQJ�DQG�LQWLPDF\��$�TXDQWLWDWLYH�TXHVWLRQQDLUH��VXFK�DV�WKH�
6H[XDO�+HDOWK�,QYHQWRU\�IRU�0HQ��6+,0���FDQ�EH�FRQVLGHUHG�WR�KHOS�
LGHQWLI\�SDWLHQWV�ZKR�PLJKW�EHQHILW�IURP�WUHDWPHQW�RI�('�����

3DWLHQWV�ZLWK�FRQFHUQV�DERXW�WKHLU�VH[XDO�IXQFWLRQ�VKRXOG�XQGHUJR�D�
PRUH�WKRURXJK�HYDOXDWLRQ��LQFOXGLQJ�VFUHHQLQJ�IRU�SRVVLEOH�SV\FKRVRFLDO�
SUREOHPV��LH��DQ[LHW\��GHSUHVVLRQ��UHODWLRQVKLS�LVVXHV��GUXJ�RU�DOFRKRO�
XVH��WKDW�FDQ�FRQWULEXWH�WR�VH[XDO�G\VIXQFWLRQ��,GHQWLI\LQJ�SUHVFULSWLRQ�
DQG�RYHU�WKH�FRXQWHU�PHGLFDWLRQV��HVSHFLDOO\�KRUPRQH�WKHUDS\�RU�
RSLRLGV��WKDW�FRXOG�EH�D�FRQWULEXWLQJ�IDFWRU�LV�DOVR�LPSRUWDQW��$�IRFXVHG�
SK\VLFDO�H[DPLQDWLRQ�FDQ�DOVR�EH�KHOSIXO�DQG�VKRXOG�LQFOXGH�
H[DPLQDWLRQ�RI�WKH�FKHVW��IRU�J\QHFRPDVWLD���DEGRPHQ��SKDOOXV��
VFURWXP�WHVWLFOHV��DQG�FRUG�VWUXFWXUHV���
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6XUYLYRUVKLS�

,PSRUWDQWO\��FDUGLRYDVFXODU�ULVN�VKRXOG�EH�HVWLPDWHG�IRU�DOO�PHQ�ZLWK�
('��HVSHFLDOO\�WKRVH�ZLWK�FDUGLRYDVFXODU�GLVHDVH��&DUGLRYDVFXODU�
GLVHDVH�DQG�('�VKDUH�ULVN�IDFWRUV�DQG�RIWHQ�FRH[LVW�����6H[XDO�DFWLYLW\�LV�
FRQVLGHUHG�HTXLYDOHQW�WR�ZDONLQJ���PLOH�LQ����PLQXWHV�RQ�D�IODW�VXUIDFH�
RU�WR�FOLPELQJ���IOLJKWV�RI�VWDLUV�LQ����VHFRQGV�����0HQ�ZKR�FDQQRW�
SHUIRUP�WKHVH�H[HUFLVHV�ZLWKRXW�V\PSWRPV�DUH�FRQVLGHUHG�WR�EH�DW�KLJK�
ULVN�IRU�DGYHUVH�HYHQWV�DVVRFLDWHG�ZLWK�VH[XDO�DFWLYLW\�DQG�VKRXOG�EH�
UHIHUUHG�WR�D�FDUGLRORJLVW�EHIRUH�WUHDWPHQW�IRU�('�����

Interventions for Male Sexual Dysfunction 
7UHDWPHQW�IRU�('�EHJLQV�ZLWK�PRGLILFDWLRQ�RI�ULVN�IDFWRUV��VXFK�DV�
VPRNLQJ�FHVVDWLRQ��ZHLJKW�ORVV��LQFUHDVLQJ�SK\VLFDO�DFWLYLW\��DQG�
DYRLGLQJ�H[FHVV�DOFRKRO�FRQVXPSWLRQ��,Q�DGGLWLRQ��WUHDWPHQW�RI�
SV\FKRVRFLDO�SUREOHPV��ZLWK�UHIHUUDO�WR�VH[�DQG�FRXSOHV�WKHUDS\�DV�
DSSURSULDWH��FDQ�RIWHQ�DOOHYLDWH�V\PSWRPV�RI�('��

2UDO�SKRVSKRGLHVWHUDVH�W\SH���LQKLELWRUV��3'(�L��KDYH�EHHQ�VKRZQ�WR�
LPSURYH�WKH�V\PSWRPV�RI�('�DQG�EH�ZHOO�WROHUDWHG���������0DQ\�VWXGLHV�
KDYH�DOVR�VKRZQ�WKH�HIILFDF\�DQG�WROHUDELOLW\�RI�3'(�L�IRU�WUHDWLQJ�('�LQ�
SDWLHQWV�ZLWK�FDQFHU�DQG�VXUYLYRUV���������,PSRUWDQWO\��3'(�L�DUH�
FRQWUDLQGLFDWHG�LQ�SDWLHQWV�WDNLQJ�RUDO�QLWUDWHV��EHFDXVH�WRJHWKHU�WKH\�
FDQ�OHDG�WR�D�GDQJHURXV�GHFUHDVH�LQ�EORRG�SUHVVXUH���������

7KH�WLPLQJ�DQG�GRVH�RI�3'(�L�VKRXOG�EH�VWDUWHG�FRQVHUYDWLYHO\��DQG�LW�
VKRXOG�EH�WLWUDWHG�WR�PD[LPXP�GRVH�LI�QHHGHG�����7KH�SDWLHQW�VKRXOG�EH�
PRQLWRUHG�SHULRGLFDOO\�IRU�HIILFDF\��VLGH�HIIHFWV��DQG�DQ\�VLJQLILFDQW�
FKDQJH�LQ�KHDOWK�VWDWXV��$Q�DGHTXDWH�WULDO�RI�3'(�L�LV�GHILQHG�DV�DW�
OHDVW���VHSDUDWH�RFFDVLRQV�DW�WKH�PD[LPXP�GRVH�EHIRUH�UHSRUWLQJ�LW�DV�
QRQHIIHFWLYH��XQOHVV�WKH�UHDVRQ�IRU�IHZHU�WULDOV�LV�DQ�XQDFFHSWDEOH�VLGH�
HIIHFW��$�GLIIHUHQW�3'(�L�FDQ�EH�WULHG�DIWHU�IDLOXUH�RI�ILUVW�OLQH�3'(�L�
WKHUDS\��

,I�WKH�VHFRQG�3'(�L�IDLOV��DGGLWLRQDO�LQWHUYHQWLRQV�FDQ�EH�FRQVLGHUHG��
ZLWK�UHIHUUDO�WR�D�XURORJLVW��7KHVH�RSWLRQV�LQFOXGH�VHFRQG�OHYHO�
LQWHUYHQWLRQV�VXFK�DV�LQWUDXUHWKUDO�DOSURVWDGLO�VXSSRVLWRULHV��
LQWUDFDYHUQRXV�YDVRDFWLYH�GUXJ�LQMHFWLRQ�WKHUDS\��DQG�YDFXXP�
FRQVWULFWLRQ�GHYLFHV��9&'V���$�WKLUG�OHYHO�DQG�GHILQLWLYH�W\SH�RI�
LQWHUYHQWLRQ��SHQLOH�SURVWKHVLV�LPSODQWDWLRQ��FDQ�EH�FRQVLGHUHG�����

6OHHS�'LVRUGHUV�
6OHHS�GLVWXUEDQFHV�LQFOXGH�LQVRPQLD��WURXEOH�IDOOLQJ�RU�VWD\LQJ�DVOHHS�
UHVXOWLQJ�LQ�GD\WLPH�G\VIXQFWLRQ���H[FHVVLYH�VOHHSLQHVV��ZKLFK�FDQ�
UHVXOW�IURP�LQVXIILFLHQW�VOHHS�RSSRUWXQLW\��LQVRPQLD��RU�RWKHU�VOHHS�
GLVRUGHUV���DQG�VOHHS�UHODWHG�PRYHPHQW�RU�EUHDWKLQJ�GLVRUGHUV�����6OHHS�
GLVRUGHUV�DIIHFW�����WR�����RI�SDWLHQWV�ZLWK�FDQFHU�DQG�VXUYLYRUV��RIWHQ�
LQ�FRPELQDWLRQ�ZLWK�SDLQ��IDWLJXH��DQ[LHW\��RU�GHSUHVVLRQ���������
,PSURYHPHQWV�LQ�VOHHS�OHDG�WR�LPSURYHPHQWV�LQ�IDWLJXH��PRRG��DQG�
TXDOLW\�RI�OLIH�����0RVW�FOLQLFLDQV��KRZHYHU��GR�QRW�NQRZ�KRZ�EHVW�WR�
HYDOXDWH�DQG�WUHDW�VOHHS�GLVRUGHUV�����

6OHHS�GLVRUGHUV�DUH�FRPPRQ�LQ�SDWLHQWV�ZLWK�FDQFHU�DV�D�UHVXOW�RI�
PXOWLSOH�IDFWRUV��LQFOXGLQJ�ELRORJLF�FKDQJHV��WKH�VWUHVV�RI�GLDJQRVLV�DQG�
WUHDWPHQW��DQG�VLGH�HIIHFWV�RI�WKHUDS\��HJ��SDLQ��IDWLJXH������,Q�DGGLWLRQ��
HYLGHQFH�VXJJHVWV�WKDW�FKDQJHV�LQ�LQIODPPDWRU\�SURFHVVHV�IURP�FDQFHU�
DQG�LWV�WUHDWPHQW�SOD\�D�UROH�LQ�VOHHS�GLVRUGHUV��7KHVH�VOHHS�
GLVWXUEDQFHV�FDQ�EH�SHUSHWXDWHG�LQ�WKH�VXUYLYRUVKLS�SKDVH�E\�FKURQLF�
VLGH�HIIHFWV��DQ[LHW\��GHSUHVVLRQ��PHGLFDWLRQV��DQG�PDODGDSWLYH�
EHKDYLRUV�VXFK�DV�VKLIWLQJ�VOHHS�WLPHV��H[FHVVLYH�WLPH�LQ�EHG�EHFDXVH�
RI�IDWLJXH��DQG�XQSODQQHG��QDSV������

$GGLWLRQDO�LQIRUPDWLRQ�DERXW�VOHHS�GLVRUGHUV�LQ�SDWLHQWV�ZLWK�FDQFHU�FDQ�
EH�IRXQG�LQ�WKH�1&&1�*XLGHOLQHV�IRU�3DOOLDWLYH�&DUH�DQG�WKH�1&&1�
*XLGHOLQHV�IRU�&DQFHU�5HODWHG�)DWLJXH��DYDLODEOH�DW�ZZZ�1&&1�RUJ���
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7KHVH�JXLGHOLQHV�PD\�EH�PRGLILHG�WR�ILW�WKH�LQGLYLGXDO�VXUYLYRU¶V�
FLUFXPVWDQFHV��

Screening for and Assessment of Sleep Disorders 
6XUYLYRUV�VKRXOG�EH�VFUHHQHG�IRU�SRVVLEOH�VOHHS�GLVRUGHUV�DW�UHJXODU�
LQWHUYDOV��HVSHFLDOO\�ZKHQ�WKH\�H[SHULHQFH�D�FKDQJH�LQ�FOLQLFDO�VWDWXV�RU�
WUHDWPHQW��7KH�SDQHO�OLVWV�VFUHHQLQJ�TXHVWLRQV�WKDW�FDQ�KHOS�GHWHUPLQH�
ZKHWKHU�FRQFHUQV�DERXW�VOHHS�GLVRUGHUV�RU�GLVWXUEDQFHV�ZDUUDQW�IXUWKHU�
DVVHVVPHQW��2WKHU�WRROV�WR�VFUHHQ�IRU�VOHHS�SUREOHPV�KDYH�DOVR�EHHQ�
YDOLGDWHG�DQG�PD\�EH�XVHG�DV�DQ�DOWHUQDWLYH�PHWKRG�IRU�VFUHHQLQJ���������

,I�FRQFHUQV�UHJDUGLQJ�VOHHS�DUH�VLJQLILFDQW��WKH�SDQHO�UHFRPPHQGV�WKDW�
WUHDWDEOH�FRQWULEXWLQJ�IDFWRUV�EH�DVVHVVHG�DQG�PDQDJHG��&RPRUELGLWLHV�
WKDW�FDQ�FRQWULEXWH�WR�VOHHS�SUREOHPV�LQFOXGH�DOFRKRO�DQG�VXEVWDQFH�
DEXVH��REHVLW\��FDUGLDF�G\VIXQFWLRQ��REVWUXFWLYH�VOHHS�DSQHD��HQGRFULQH�
G\VIXQFWLRQ��DQHPLD��QHXURORJLF�GLVRUGHUV��SDLQ��IDWLJXH��DQG�HPRWLRQDO�
GLVWUHVV��,Q�DGGLWLRQ��VRPH�PHGLFDWLRQV��ERWK�SUHVFULSWLRQ�DQG�RYHU�WKH�
FRXQWHU��FDQ�FRQWULEXWH�WR�VOHHS�LVVXHV��)RU�LQVWDQFH��SDLQ�PHGLFDWLRQ��
DQWLHPHWLFV��DQWLKLVWDPLQHV��DQWLGHSUHVVDQWV��DQG�DQWLSV\FKRWLFV�FDQ�DOO�
FRQWULEXWH�WR�VOHHS�GLVWXUEDQFH��DV�FDQ�WKH�SHUVLVWHQW�XVH�RI�VOHHS�DLGV��

Diagnosis of Sleep Disorders 
7KH�SDQHO�GLYLGHG�VOHHS�GLVRUGHUV�LQWR���JHQHUDO�FDWHJRULHV�����LQVRPQLD�
DQG����VOHHS�GLVWXUEDQFH�DQG�RU�H[FHVVLYH�VOHHSLQHVV��,QVRPQLD�LV�
GLDJQRVHG�ZKHQ�SDWLHQWV�KDYH�GLIILFXOW\�IDOOLQJ�DVOHHS�DQG�RU�
PDLQWDLQLQJ�VOHHS�DW�OHDVW���WLPHV�SHU�ZHHN�IRU�DW�OHDVW���ZHHNV���

'LDJQRVLQJ�SDWLHQWV�ZLWK�H[FHVVLYH�VOHHSLQHVV�FDQ�EH�FKDOOHQJLQJ��
EHFDXVH�LW�FDQ�EH�FDXVHG�E\�D�YDULHW\�RI�IDFWRUV��:KHQ�H[FHVVLYH�
VOHHSLQHVV�LV�DVVRFLDWHG�ZLWK�REVHUYHG�DSQHDV�RU�VQRULQJ��WKH�6723�
TXHVWLRQQDLUH�FDQ�EH�XVHG�DV�D�VFUHHQLQJ�WRRO�WR�GHWHUPLQH�WKH�ULVN�RI�
REVWUXFWLYH�VOHHS�DSQHD��26$������2WKHU�VFUHHQLQJ�WRROV�IRU�26$�ULVN�

KDYH�DOVR�EHHQ�YDOLGDWHG�����6OHHS�VWXGLHV��LH��SRO\VRPQRJUDSK\�>36*@��
FDQ�FRQILUP�WKH�GLDJQRVLV�RI�26$��DOWHUQDWLYHO\��UHIHUUDO�FDQ�EH�PDGH�WR�
D�VOHHS�VSHFLDOLVW�RU�SULPDU\�FDUH�SK\VLFLDQ�IRU�IXUWKHU�HYDOXDWLRQ��
1DUFROHSV\�VKRXOG�EH�FRQVLGHUHG�ZKHQ�H[FHVVLYH�VOHHSLQHVV�LV�
DFFRPSDQLHG�E\�FDWDSOH[\��3DUDVRPQLDV��HJ��VOHHS�ZDONLQJ��VOHHS�
SDUDO\VLV��SHULRGLF�OLPE�PRYHPHQW�GLVRUGHU��DQG�FLUFDGLDQ�UK\WKP�
GLVRUGHUV��HJ��VKLIW�ZRUN�VOHHS�GLVRUGHU��DGYDQFHG�RU�GHOD\HG�VOHHS�
SKDVH�GLVRUGHUV��VKRXOG�DOVR�EH�FRQVLGHUHG��VXUYLYRUV�ZLWK�WKHVH�W\SHV�
RI�VOHHS�GLVWXUEDQFHV�PD\�DOVR�SUHVHQW�ZLWK�V\PSWRPV�RI�LQVRPQLD��

([FHVVLYH�VOHHSLQHVV�FDQ�DOVR�EH�DVVRFLDWHG�ZLWK�XQFRPIRUWDEOH�
VHQVDWLRQV�RU�DQ�XUJH�WR�PRYH�WKH�OHJV��DQG�VRPHWLPHV�WKH�DUPV�RU�
RWKHU�ERG\�SDUWV���7KHVH�V\PSWRPV�DUH�XVXDOO\�ZRUVH�DW�QLJKW�DQG�ZLWK�
LQDFWLYLW\��PD\�EH�LPSURYHG�RU�UHOLHYHG�ZLWK�PRYHPHQW�VXFK�DV�ZDONLQJ�
RU�VWUHWFKLQJ��DQG�LQGLFDWH�UHVWOHVV�OHJ�V\QGURPH��5/6��DOVR�NQRZQ�DV�
:LOOLV�(NERP�GLVHDVH���,Q�WKHVH�LQGLYLGXDOV��IHUULWLQ�OHYHOV�FDQ�EH�
FKHFNHG��OHYHOV�OHVV�WKDQ����WR����QJ�P/�LQGLFDWH�D�WUHDWDEOH�FDXVH�RI�
5/6���������$OWHUQDWLYHO\��UHIHUUDO�FDQ�EH�PDGH�WR�D�VOHHS�VSHFLDOLVW�RU�
SULPDU\�FDUH�SK\VLFLDQ�IRU�IXUWKHU�HYDOXDWLRQ��

Evaluation for Insomnia 
,I�LQVRPQLD�LV�GLDJQRVHG��GHWDLOV�VKRXOG�EH�REWDLQHG�UHJDUGLQJ�WKH�
FRXUVH�RI�LQVRPQLD��LQFOXGLQJ�WKH�GXUDWLRQ�RI�V\PSWRPV��,QVRPQLD�LV�
FRQVLGHUHG�WR�EH�FKURQLF�LI�V\PSWRPV�KDYH�EHHQ�RQJRLQJ�IRU����
PRQWKV��,W�VKRXOG�DOVR�EH�GHWHUPLQHG�ZKHWKHU�RU�QRW�WKH�LQVRPQLD�LV�
FDXVLQJ�GLVWUHVV��LPSDFWLQJ�GD\WLPH�IXQFWLRQLQJ��RU�DIIHFWLQJ�WKH�
VXUYLYRU¶V�TXDOLW\�RI�OLIH���

Management of Sleep Disorders 
,Q�DOO�FDVHV��FRPRUELGLWLHV�WKDW�PD\�EH�FRQWULEXWLQJ�WR�WKH�VOHHS�GLVRUGHU�
VKRXOG�EH�DGGUHVVHG��,Q�DGGLWLRQ��VHYHUDO�W\SHV�RI�LQWHUYHQWLRQV�DUH�
UHFRPPHQGHG��DV�GHVFULEHG�EHORZ�������������)LQDOO\��UHIHUUDO�WR�D�VOHHS�
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VSHFLDOLVW�FDQ�EH�FRQVLGHUHG�LQ�PRVW�FDVHV��HVSHFLDOO\�IRU�26$��5/6��
SDUDVRPQLDV��FLUFDGLDQ�UK\WKP�GLVRUGHUV��QDUFROHSV\��DQG�FKURQLF�RU�
UHIUDFWRU\�LQVRPQLD��

6OHHS�+\JLHQH�(GXFDWLRQ��(GXFDWLQJ�VXUYLYRUV�DERXW�JHQHUDO�VOHHS�
K\JLHQH�LV�UHFRPPHQGHG��HVSHFLDOO\�IRU�WKH�WUHDWPHQW�RI�LQVRPQLD�DQG�
H[FHVVLYH�VOHHSLQHVV�DVVRFLDWHG�ZLWK�LQVXIILFLHQW�VOHHS�WLPH���������.H\�
SRLQWV�DUH�OLVWHG�LQ�WKH�JXLGHOLQHV�DQG�LQFOXGH�UHJXODU�PRUQLQJ�RU�
DIWHUQRRQ�H[HUFLVH��GD\WLPH�H[SRVXUH�WR�EULJKW�OLJKW��NHHSLQJ�WKH�VOHHS�
HQYLURQPHQW�GDUN��TXLHW��DQG�FRPIRUWDEOH��DQG�DYRLGLQJ�KHDY\�PHDOV��
DOFRKRO��DQG�QLFRWLQH�QHDU�EHGWLPH��

3K\VLFDO�$FWLYLW\��3K\VLFDO�DFWLYLW\�PD\�LPSURYH�VOHHS�LQ�SDWLHQWV�ZLWK�
FDQFHU�DQG�VXUYLYRUV�������������2QH�UHFHQW�UDQGRPL]HG�FRQWUROOHG�WULDO�
FRPSDUHG�D�VWDQGDUGL]HG�\RJD�LQWHUYHQWLRQ�SOXV�VWDQGDUG�FDUH�ZLWK�
VWDQGDUG�FDUH�DORQH�LQ�����VXUYLYRUV������EUHDVW�FDQFHU������ZRPHQ��
ZLWK�PRGHUDWH�WR�VHYHUH�VOHHS�GLVUXSWLRQ�����3DUWLFLSDQWV�LQ�WKH�\RJD�
DUP�H[SHULHQFHG�JUHDWHU�LPSURYHPHQWV�LQ�JOREDO�DQG�VXEMHFWLYH�VOHHS�
TXDOLW\��GD\WLPH�IXQFWLRQLQJ��DQG�VOHHS�HIILFLHQF\��DOO�P�������,Q�DGGLWLRQ��
WKH�XVH�RI�VOHHS�PHGLFDWLRQ�GHFOLQHG�LQ�WKH�LQWHUYHQWLRQ�DUP��P�������
+RZHYHU��D�UHFHQW�V\VWHPDWLF�UHYLHZ�FRQFOXGHG�WKDW�WKH�HYLGHQFH�WKDW�
\RJD�SURJUDPV�DLPHG�DW�FDQFHU�VXUYLYRUV�LPSURYH�LQVRPQLD�RU�VOHHS�
TXDOLW\�LV�YHU\�OLPLWHG�����

$�UHFHQW�PHWD�DQDO\VLV�RI�UDQGRPL]HG�FRQWUROOHG�WULDOV�LQ�SDWLHQWV�ZKR�
KDG�FRPSOHWHG�DFWLYH�FDQFHU�WUHDWPHQW�VKRZHG�WKDW�H[HUFLVH�LPSURYHG�
VOHHS�DW�D����ZHHN�IROORZ�XS�����2YHUDOO��KRZHYHU��GDWD�VXSSRUWLQJ�
LPSURYHPHQW�LQ�VOHHS�ZLWK�SK\VLFDO�DFWLYLW\�DUH�OLPLWHG�LQ�WKH�
VXUYLYRUVKLS�SRSXODWLRQ��

3V\FKRVRFLDO�,QWHUYHQWLRQV��3V\FKRVRFLDO�LQWHUYHQWLRQV�VXFK�DV�
FRJQLWLYH�EHKDYLRUDO�WKHUDS\��&%7���SV\FKRHGXFDWLRQDO�WKHUDS\��DQG�

VXSSRUWLYH�H[SUHVVLYH�WKHUDS\�DUH�UHFRPPHQGHG�WR�WUHDW�VOHHS�
GLVWXUEDQFHV�LQ�VXUYLYRUV�����,Q�SDUWLFXODU��VHYHUDO�UDQGRPL]HG�FRQWUROOHG�
WULDOV�KDYH�VKRZQ�WKDW�&%7�LPSURYHV�VOHHS�LQ�WKH�VXUYLYRU�SRSXODWLRQ�����
����������������)RU�H[DPSOH��D�UDQGRPL]HG�FRQWUROOHG�WULDO�LQ�����VXUYLYRUV�
�����EUHDVW�FDQFHU������SURVWDWH�FDQFHU������ERZHO�FDQFHU������
ZRPHQ��IRXQG�WKDW�D�VHULHV�RI���ZHHNO\�JURXS�&%7�VHVVLRQV�ZDV�
DVVRFLDWHG�ZLWK�D�UHGXFWLRQ�LQ�PHDQ�ZDNHIXOQHVV�RI�DOPRVW���KRXU�SHU�
QLJKW��ZKHUHDV�XVXDO�FDUH��LQ�ZKLFK�SK\VLFLDQV�FRXOG�WUHDW�LQVRPQLD�DV�
WKH\�ZRXOG�LQ�QRUPDO�FOLQLFDO�SUDFWLFH��KDG�QR�HIIHFW�RQ�ZDNHIXOQHVV�����
$QRWKHU�WULDO�UDQGRPL]HG����VXUYLYRUV������EUHDVW�FDQFHU������IHPDOH��
WR�D���ZHHN�LQWHUYHQWLRQ�RI�&%7��DUPRGDILQLO��&%7�SOXV�DUPRGDILQLO��RU�
SODFHER�����&%7�UHVXOWHG�LQ�VLJQLILFDQW�LPSURYHPHQWV�LQ�LQVRPQLD�
V\PSWRPV�DQG�VOHHS�TXDOLW\�DW���DQG���PRQWKV�DIWHU�WKH�LQWHUYHQWLRQ��
EXW�DUPRGDILQLO�KDG�QR�HIIHFW��

,Q�DGGLWLRQ��D�VPDOO�UDQGRPL]HG�FRQWUROOHG�WULDO�RI����VXUYLYRUV������
EUHDVW�FDQFHU������ZRPHQ��IRXQG�WKDW�PLQG±ERG\�LQWHUYHQWLRQV�
�PLQGIXOQHVV�PHGLWDWLRQ�RU�PLQG�ERG\�EULGJLQJ���GHFUHDVHG�VOHHS�
GLVWXUEDQFH�PRUH�WKDQ�VOHHS�K\JLHQH�HGXFDWLRQ�GLG�����$�SUHOLPLQDU\�
UHSRUW�RI�D�VXEVHW�RI�SDUWLFLSDQWV�LQ�D�ODUJHU�UDQGRPL]HG�FRQWUROOHG�WULDO�
RI�EUHDVW�FDQFHU�VXUYLYRUV�VKRZHG�PLQGIXOQHVV�EDVHG�VWUHVV�UHGXFWLRQ�
�0%65��LPSURYHG�REMHFWLYH�VOHHS�SDUDPHWHUV�LQFOXGLQJ�VOHHS�HIILFLHQF\�
DQG�SHUFHQW�RI�VOHHS�WLPH�����

$�UDQGRPL]HG��SDUWLDOO\�EOLQGHG��QRQLQIHULRULW\�WULDO�FRPSDUHG�&%7�ZLWK�
0%65�LQ�����SDWLHQWV�ZLWK�FDQFHU�����%RWK�JURXSV�H[SHULHQFHG�
LPSURYHPHQWV�LQ�VOHHS�GLDU\�PHDVXUHG�VOHHS�RQVHW�ODWHQF\��ZDNH�DIWHU�
VOHHS�RQVHW��WRWDO�VOHHS�WLPH��VWUHVV��DQG�PRRG�GLVWXUEDQFH��0%65�ZDV�
LQIHULRU�WR�&%7�IRU�LPSURYLQJ�LQVRPQLD�VHYHULW\�LPPHGLDWHO\�IROORZLQJ�
WKH�LQWHUYHQWLRQ��EXW�ZDV�QRQLQIHULRU�DW���PRQWKV��7KHVH�UHVXOWV�KDYH�
QRW�EHHQ�UHSOLFDWHG�LQ�VXUYLYRUV��DQG�WKH�UHODWLYH�HIILFDF\�RI�WKHVH�
VWUDWHJLHV�LV�QRW�HVWDEOLVKHG�LQ�WKLV�SRSXODWLRQ���
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3KDUPDFRORJLF�,QWHUYHQWLRQV��0DQ\�SKDUPDFRORJLF�WUHDWPHQWV�IRU�
VOHHS�GLVWXUEDQFHV�DUH�DYDLODEOH��LQFOXGLQJ�K\SQRWLFV�IRU�LQVRPQLD��HJ��
]ROSLGHP��UDPHOWHRQ����������0DQ\�RI�WKH�)'$�DSSURYHG�K\SQRWLFV�DUH�
EHQ]RGLD]HSLQH�UHFHSWRU�DJRQLVWV�DQG�FDQ�EH�DVVRFLDWHG�ZLWK�
GHSHQGHQFH��DEXVH��DQG�ZLWKGUDZDO��7KH�SDQHO�WKHUHIRUH�UHFRPPHQGV�
WKDW�VXUYLYRUV�WDNLQJ�WKHVH�PHGLFDWLRQV�EH�DVVHVVHG�HYHU\�����PRQWKV�
WR�GHWHUPLQH�LI�WKH\�DUH�VWLOO�QHHGHG��

,Q�DGGLWLRQ��DQWLGHSUHVVDQWV��DQWLKLVWDPLQHV��DW\SLFDO�DQWLSV\FKRWLFV��
RWKHU�EHQ]RGLD]HSLQH�UHFHSWRU�DJRQLVWV��DQG�QXWULWLRQDO�KHUEDO�
VXSSOHPHQWV��HJ��PHODWRQLQ��DUH�RIWHQ�XVHG�RII�ODEHO�IRU�WKH�WUHDWPHQW�RI�
LQVRPQLD��HYHQ�WKRXJK�OLPLWHG�WR�QR�HIILFDF\�RU�HIIHFWLYHQHVV�GDWD�DUH�
DYDLODEOH�IRU�WKLV�XVH��7KH�SDQHO�DOVR�QRWHG�WKDW�WKHVH�PHGLFDWLRQV�DUH�
DVVRFLDWHG�ZLWK�VLJQLILFDQW�ULVNV�DQG�VKRXOG�EH�XVHG�ZLWK�FDXWLRQ��2QH�
VPDOO��RSHQ�ODEHO�VWXG\�IRXQG�WKDW�WKH�DQWLGHSUHVVDQW�PLUWD]DSLQH�
LQFUHDVHG�WKH�WRWDO�DPRXQW�RI�QLJKWWLPH�VOHHS�LQ�SDWLHQWV�ZLWK�FDQFHU�����
$�UHFHQW�UDQGRPL]HG��GRXEOH�EOLQG��SODFHER�FRQWUROOHG�VWXG\�RI����
SRVWPHQRSDXVDO�EUHDVW�FDQFHU�VXUYLYRUV�IRXQG�WKDW�PHODWRQLQ�
VXEMHFWLYHO\�LPSURYHG�VOHHS�TXDOLW\�DIWHU���PRQWKV�RI�WUHDWPHQW��PHDQ�
FKDQJH�LQ�364,�VFRUH�������IRU�SODFHER�DQG������IRU�PHODWRQLQ���
P�����������2YHUDOO��KRZHYHU��GDWD�RQ�SKDUPDFRORJLF�LQWHUYHQWLRQV�
DLPHG�DW�LPSURYLQJ�VOHHS�LQ�SDWLHQWV�ZLWK�FDQFHU�DQG�VXUYLYRUV�DUH�
ODFNLQJ�����

7UHDWPHQW�RI�2EVWUXFWLYH�6OHHS�$SQHD��:HLJKW�ORVV�DQG�H[HUFLVH�
VKRXOG�EH�UHFRPPHQGHG�WR�VXUYLYRUV�ZLWK�26$��DQG�WKH\�VKRXOG�EH�
UHIHUUHG�WR�D�VOHHS�VSHFLDOLVW��7KH�PRVW�FRPPRQ�PHGLFDO�WUHDWPHQW�IRU�
26$�LV�FRQWLQXRXV�SRVLWLYH�DLUZD\�SUHVVXUH��&3$3������

7UHDWPHQW�RI�5HVWOHVV�/HJ�6\QGURPH��5/6�LV�WUHDWHG�ZLWK�GRSDPLQH�
DJRQLVWV��EHQ]RGLD]HSLQHV��JDEDSHQWLQ��RSLRLGV��DQG�RU�LURQ�
UHSODFHPHQW�LI�FOLQLFDOO\�LQGLFDWHG���������7ZR�VHSDUDWH�UHFHQW�PHWD�

DQDO\VHV�IRXQG�GRSDPLQH�DJRQLVWV�DQG�FDOFLXP�FKDQQHO�DOSKD���GHOWD�
OLJDQGV��HJ��JDEDSHQWLQ��WR�EH�KHOSIXO�IRU�UHGXFLQJ�5/6�V\PSWRPV�DQG�
LPSURYLQJ�VOHHS�LQ�WKH�QRQFDQFHU�VHWWLQJ���������5HIHUUDO�WR�D�VOHHS�
VSHFLDOLVW�LV�DOVR�DQ�DSSURSULDWH�RSWLRQ�IRU�VXUYLYRUV�ZLWK�5/6��

5HFRPPHQGDWLRQV�IRU�3UHYHQWLYH�+HDOWK�
$QDO\VLV�RI�GDWD�IURP�WKH�%HKDYLRUDO�5LVN�)DFWRU�6XUYHLOODQFH�6\VWHP�
�%5)66��LQGLFDWHV�WKDW�D�ODUJH�SURSRUWLRQ�RI�FDQFHU�VXUYLYRUV�KDYH�
VLJQLILFDQW�FRPRUELGLWLHV��VPRNH��DUH�REHVH��DQG�RU�GR�QRW�HQJDJH�LQ�
SK\VLFDO�DFWLYLW\�����$QDO\VLV�RI�GDWD�IURP�RWKHU�VWXGLHV��LQFOXGLQJ�WKH�
1DWLRQDO�+HDOWK�,QWHUYLHZ�6XUYH\��VKRZHG�VLPLODU�UHVXOWV���������$�VXUYH\�
E\�WKH�$PHULFDQ�&DQFHU�6RFLHW\�IRXQG�WKDW������RI�ORQJ�WHUP�VXUYLYRUV�
VPRNH�����

,Q�DGGLWLRQ��PDQ\�VXUYLYRUV�IRUHJR�UHFRPPHQGHG�FDQFHU�VFUHHQLQJV��LH��
FRORUHFWDO�DQG�FHUYLFDO�VFUHHQLQJ��DQG�IROORZ�XS�VXUYHLOODQFH��������RU�
GHPDQG�PRUH�LQWHQVH�VXUYHLOODQFH�WKDQ�HYLGHQFH�VXSSRUWV����

+HDOWK\�/LIHVW\OHV�
+HDOWK\�OLIHVW\OH�KDELWV��VXFK�DV�HQJDJLQJ�LQ�URXWLQH�SK\VLFDO�DFWLYLW\��
PDLQWDLQLQJ�D�KHDOWK\�GLHW�DQG�ZHLJKW��DQG�DYRLGLQJ�WREDFFR�XVH��KDYH�
EHHQ�DVVRFLDWHG�ZLWK�LPSURYHG�KHDOWK�RXWFRPHV�DQG�TXDOLW\�RI�OLIH��)RU�
VRPH�FDQFHUV��D�KHDOWK\�OLIHVW\OH�KDV�EHHQ�DVVRFLDWHG�ZLWK�D�UHGXFHG�
ULVN�RI�UHFXUUHQFH�DQG�GHDWK���������7KHUHIRUH��VXUYLYRUV�VKRXOG�EH�
HQFRXUDJHG�WR�DFKLHYH�DQG�PDLQWDLQ�D�KHDOWK\�OLIHVW\OH��LQFOXGLQJ�
DWWHQWLRQ�WR�ZHLJKW�PDQDJHPHQW��SK\VLFDO�DFWLYLW\��DQG�GLHWDU\�KDELWV��
6XUYLYRUV�VKRXOG�EH�DGYLVHG�WR�OLPLW�DOFRKRO�LQWDNH�DQG�DYRLG�WREDFFR�
SURGXFWV��ZLWK�HPSKDVLV�RQ�WREDFFR�FHVVDWLRQ�LI�WKH�VXUYLYRU�LV�D�FXUUHQW�
VPRNHU�RU�XVHU�RI�VPRNHOHVV�WREDFFR��&OLQLFLDQV�VKRXOG�DOVR�DGYLVH�
VXUYLYRUV�WR�SUDFWLFH�VXQ�VDIHW\�KDELWV�DV�DSSURSULDWH��VXFK�DV�XVLQJ�D�
EURDG�VSHFWUXP�VXQVFUHHQ��DYRLGLQJ�SHDN�VXQ�KRXUV��DQG�XVLQJ�
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SK\VLFDO�EDUULHUV��)LQDOO\��VXUYLYRUV�VKRXOG�EH�HQFRXUDJHG�WR�VHH�D�3&3�
UHJXODUO\�DQG�DGKHUH�WR�DJH�DSSURSULDWH�KHDOWK�VFUHHQLQJV��SUHYHQWLYH�
PHDVXUHV��HJ��LPPXQL]DWLRQV���DQG�FDQFHU�VFUHHQLQJ�
UHFRPPHQGDWLRQV��

7KH�SDQHO�PDGH�VSHFLILF�UHFRPPHQGDWLRQV�UHJDUGLQJ�SK\VLFDO�DFWLYLW\��
ZHLJKW�PDQDJHPHQW��QXWULWLRQ��DQG�VXSSOHPHQW�XVH��ZKLFK�DUH�
GLVFXVVHG�KHUHLQ��$OWKRXJK�DFKLHYLQJ�DOO�RI�WKHVH�KHDOWK\�OLIHVW\OH�JRDOV�
PD\�EH�GLIILFXOW�IRU�PDQ\�VXUYLYRUV��HYHQ�VPDOO�UHGXFWLRQV�LQ�ZHLJKW�
DPRQJ�RYHUZHLJKW�RU�REHVH�VXUYLYRUV�RU�VPDOO�LQFUHDVHV�LQ�SK\VLFDO�
DFWLYLW\�DPRQJ�VHGHQWDU\�LQGLYLGXDOV�DUH�WKRXJKW�WR�\LHOG�PHDQLQJIXO�
LPSURYHPHQWV�LQ�FDQFHU�VSHFLILF�RXWFRPHV�DQG�RYHUDOO�KHDOWK�����

Physical Activity 
'XULQJ�FDQFHU�WUHDWPHQW��PDQ\�VXUYLYRUV�EHFRPH�GHFRQGLWLRQHG�DQG�
FDQ�GHYHORS�LPSDLUHG�FDUGLRYDVFXODU�ILWQHVV�EHFDXVH�RI�WKH�GLUHFW�DQG�
VHFRQGDU\�HIIHFWV�RI�WKHUDS\�����5DQGRPL]HG�WULDOV�KDYH�VKRZQ�WKDW�
H[HUFLVH�WUDLQLQJ�LV�VDIH��WROHUDEOH��DQG�HIIHFWLYH�IRU�PRVW�VXUYLYRUV��
6WUXFWXUHG�DHURELF�DQG�UHVLVWDQFH�WUDLQLQJ�SURJUDPV�DIWHU�WUHDWPHQW�FDQ�
LPSURYH�FDUGLRYDVFXODU�ILWQHVV�DQG�VWUHQJWK�DQG�FDQ�KDYH�SRVLWLYH�
HIIHFWV�RQ�EDODQFH��ERG\�FRPSRVLWLRQ��DQG�TXDOLW\�RI�OLIH���������������������
7KH�HIIHFWLYHQHVV�RI�H[HUFLVH�WUDLQLQJ�LV�HVSHFLDOO\�ZHOO�VWXGLHG�LQ�
ZRPHQ�ZLWK�HDUO\�VWDJH�EUHDVW�FDQFHU��6XUYLYRUV�RI�EUHDVW�FDQFHU�ZKR�
H[HUFLVH�KDYH�LPSURYHG�FDUGLRYDVFXODU�ILWQHVV�DQG�WKHUHIRUH�DQ�
LQFUHDVHG�FDSDFLW\�WR�SHUIRUP�GDLO\�OLIH�IXQFWLRQV��UHVXOWLQJ�LQ�D�EHWWHU�
TXDOLW\�RI�OLIH���������������������)XUWKHUPRUH��D�UHFHQW�VWXG\�RI�DGXOW�
VXUYLYRUV�RI�FKLOGKRRG�+RGJNLQ�O\PSKRPD�IRXQG�WKDW�YLJRURXV�H[HUFLVH�
ZDV�DVVRFLDWHG�ZLWK�D�UHGXFWLRQ�LQ�WKH�ULVN�RI�PDMRU�FDUGLRYDVFXODU�
HYHQWV�DIWHU�D�PHGLDQ�IROORZ�XS�RI������\HDUV�����,Q�IDFW��WKH�ILQGLQJ�ZDV�
GRVH�GHSHQGHQW��DQG�VXUYLYRUV�ZKR�UHSRUWHG����0(7�KRXUV�ZHHN�
H[SHULHQFHG�D�����UHGXFWLRQ�LQ�ULVN�FRPSDUHG�ZLWK�WKRVH�UHSRUWLQJ����
0(7�KRXUV�ZHHN��P� ��������

,Q�DGGLWLRQ��REVHUYDWLRQDO�VWXGLHV�KDYH�FRQVLVWHQWO\�IRXQG�WKDW�SK\VLFDO�
DFWLYLW\�LV�OLQNHG�WR�GHFUHDVHG�FDQFHU�LQFLGHQFH�DQG�UHFXUUHQFH�DQG�
LQFUHDVHG�VXUYLYDO�IRU�FHUWDLQ�WXPRU�W\SHV�������������)RU�H[DPSOH��RQH�
PHWD�DQDO\VLV�RI���VWXGLHV�LQFOXGLQJ�PRUH�WKDQ��������VXUYLYRUV�RI�
EUHDVW�FDQFHU�IRXQG�WKDW�SRVW�GLDJQRVLV�SK\VLFDO�DFWLYLW\�UHGXFHG�DOO�
FDXVH�PRUWDOLW\�E\������P�����������DQG�GLVHDVH�UHFXUUHQFH�E\������P 
 �������������'DWD�IURP�RWKHU�PHWD�DQDO\VHV�SULPDULO\�FRQVLVWLQJ�RI�
REVHUYDWLRQDO�VWXGLHV�RI�VXUYLYRUV�RI�FRORUHFWDO��RYDULDQ��QRQ�VPDOO�FHOO�
OXQJ��EUDLQ��SURVWDWH��DQG�EUHDVW�FDQFHUV�VKRZ�WKDW�SK\VLFDO�DFWLYLW\�LV�
DVVRFLDWHG�ZLWK�GHFUHDVHG�DOO�FDXVH�PRUWDOLW\�DQG�RU�FDQFHU�VSHFLILF�
PRUWDOLW\�����������������,Q�IDFW��DQDO\VHV�RI�GDWD�IURP�����VXUYLYRUV�RI�
EUHDVW�FDQFHU�IURP�WKH�1DWLRQDO�5XQQHUV
�DQG�:DONHUV
�+HDOWK�6WXGLHV�
IRXQG�WKDW�PRUWDOLW\�GHFUHDVHG�ZLWK�LQFUHDVHG�UDWHV�RI�HQHUJ\�
H[SHQGLWXUH�����(YLGHQFH�LQ�RWKHU�GLVHDVH�VLWHV�LV�OHVV�UREXVW��EXW�DOVR�
VXJJHVWV�VXUYLYDO�EHQHILWV�DVVRFLDWHG�ZLWK�H[HUFLVH�LQ�VXUYLYRUV�DIWHU�
WUHDWPHQW�����

'DWD�DOVR�VXSSRUW�WKH�LGHD�WKDW�LQDFWLYLW\�VHGHQWDU\�EHKDYLRU�LV�D�ULVN�
IDFWRU�IRU�FDQFHU�LQFLGHQFH�DQG�PRUWDOLW\�DQG�LPSDFWV�PRRG�DQG�TXDOLW\�
RI�OLIH�LQ�VXUYLYRUV��LQGHSHQGHQW�RI�WKH�OHYHO�RI�DQ�LQGLYLGXDO¶V�
UHFUHDWLRQDO�RU�RFFXSDWLRQDO�SK\VLFDO�DFWLYLW\�������������)RU�H[DPSOH��LQ�D�
FRKRUW�RI�PRUH�WKDQ������VXUYLYRUV�RI�QRQPHWDVWDWLF�FRORUHFWDO�FDQFHU��
WKRVH�ZKR�VSHQW�PRUH�OHLVXUH�WLPH�VLWWLQJ�KDG�D�KLJKHU�PRUWDOLW\�WKDQ�
WKRVH�ZKR�VSHQW�PRUH�WLPH�LQ�UHFUHDWLRQDO�DFWLYLW\�����

Evaluation and Assessment for Physical Activity 
6XUYLYRUV�VKRXOG�EH�DVNHG�DERXW�UHDGLQHVV�IRU�SDUWLFLSDWLRQ�DQG�WKHLU�
FXUUHQW�OHYHO�RI�SK\VLFDO�DFWLYLW\�DW�UHJXODU�LQWHUYDOV��7KH�*RGLQ�/HLVXUH�
7LPH�([HUFLVH�4XHVWLRQQDLUH�LV�RQH�WRRO�WKDW�FDQ�EH�XVHG�WR�DVVHVV�D�
VXUYLYRU¶V�H[HUFLVH�EHKDYLRU��ZLWK�D�PRGLILHG�YHUVLRQ�DOVR�DEOH�WR�DVVHVV�
GDLO\�WLPH�LQ�PRGHUDWH�WR�YLJRURXV�DFWLYLW\���������
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)RU�VXUYLYRUV�ZKR�DUH�QRW�PHHWLQJ�WKH�JXLGHOLQH�UHFRPPHQGDWLRQV��VHH�
ODWHU�GLVFXVVLRQ���EDUULHUV�WR�SK\VLFDO�DFWLYLW\�VKRXOG�EH�GLVFXVVHG�DQG�
DGGUHVVHG��LI�SRVVLEOH��&RPPRQ�EDUULHUV�LQFOXGH�QRW�KDYLQJ�HQRXJK�
WLPH�WR�H[HUFLVH��QRW�KDYLQJ�DFFHVV�WR�DQ�DFFHSWDEOH�H[HUFLVH�
HQYLURQPHQW��XQFHUWDLQW\�DERXW�VDIHW\�RI�H[HUFLVH�SRVW�WUHDWPHQW��ODFN�
RI�NQRZOHGJH�UHJDUGLQJ�DSSURSULDWH�DFWLYLWLHV��DQG�SK\VLFDO�
OLPLWDWLRQV�����,Q�DGGLWLRQ��DOOHYLDWLRQ�RI�SDLQ��IDWLJXH��GLVWUHVV��RU�
QXWULWLRQDO�GHILFLWV�FDQ�IDFLOLWDWH�WKH�LQLWLDWLRQ�RI�DQ�H[HUFLVH�SURJUDP��

Risk Assessment for Exercise-Induced Adverse Events 
([HUFLVH�LV�FRQVLGHUHG�VDIH�IRU�PRVW�VXUYLYRUV�������������+RZHYHU��D�
VLJQLILFDQW�SRUWLRQ�RI�VXUYLYRUV�PD\�KDYH�FRPRUELG�FRQGLWLRQV�RU�ULVN�
IDFWRUV�WKDW�PDNH�WKHP�XQDEOH�WR�VDIHO\�H[HUFLVH�ZLWKRXW�WUDLQHG�
VXSHUYLVLRQ�����7KHUHIRUH��D�ULVN�DVVHVVPHQW�LV�UHTXLUHG�IRU�DOO�VXUYLYRUV�
EHIRUH�SUHVFULELQJ�D�VSHFLILF�H[HUFLVH�SURJUDP���������7KH�W\SH�RI�FDQFHU��
WUHDWPHQW�PRGDOLWLHV�UHFHLYHG��DQG�WKH�QXPEHU�DQG�VHYHULW\�RI�
FRPRUELGLWLHV�GHWHUPLQH�ULVN�OHYHOV�����7KXV��GLVHDVH�DQG�WUHDWPHQW�
KLVWRU\��ODWH�DQG�ORQJ�WHUP�HIIHFWV��DQG�FRPRUELGLWLHV�VKRXOG�EH�
DVVHVVHG��$�VWDQGDUGL]HG�SUH�SDUWLFLSDWLRQ�VFUHHQLQJ�TXHVWLRQQDLUH��
VXFK�DV�WKH�3K\VLFDO�$FWLYLW\�5HDGLQHVV�4XHVWLRQQDLUH�IRU�(YHU\RQH�
�3$5�4�������FDQ�DOVR�EH�FRQVLGHUHG�WR�LGHQWLI\�SDWLHQWV�IRU�ZKRP�
XQVXSHUYLVHG�SK\VLFDO�DFWLYLW\�LV�OLNHO\�VDIH�YHUVXV�WKRVH�IRU�ZKRP�LW�
PD\�SRVH�XQGXH�ULVN��

6XUYLYRUV�ZLWK�P\HORPD��SHULSKHUDO�QHXURSDWK\��SRRU�ERQH�KHDOWK��
DUWKULWLV��RU�PXVFXORVNHOHWDO�LVVXHV�DUH�FRQVLGHUHG�DW�PRGHUDWH�ULVN�IRU�
H[HUFLVH�LQGXFHG�DGYHUVH�HYHQWV��6WDELOLW\��EDODQFH��DQG�JDLW�VKRXOG�EH�
DVVHVVHG�LQ�VXUYLYRUV�ZLWK�SHULSKHUDO�QHXURSDWK\�EHIRUH�WKH\�HQJDJH�LQ�
H[HUFLVH��DQG�H[HUFLVH�FKRLFH�VKRXOG�EH�PDGH�EDVHG�RQ�WKH�UHVXOWV��LH��
VWDWLRQDU\�ELNH�RU�ZDWHU�DHURELFV�IRU�VXUYLYRUV�ZLWK�SRRU�EDODQFH���
6XUYLYRUV�ZLWK�RVWHRSRURVLV�RU�ERQH�PHWDVWDVHV�VKRXOG�KDYH�IUDFWXUH�
ULVN�DQG�RU�ERQH�GHQVLW\�DVVHVVHG�DV�FOLQLFDOO\�LQGLFDWHG�EHIRUH�LQLWLDWLQJ�

DQ�H[HUFLVH�SURJUDP��0RGHUDWH�ULVN�VXUYLYRUV�FDQ�RIWHQ�IROORZ�WKH�
JHQHUDO�UHFRPPHQGDWLRQV�IRU�SK\VLFDO�DFWLYLW\��KRZHYHU��PHGLFDO�
FOHDUDQFH�DQG�RU�UHIHUUDOV�WR�WUDLQHG�SHUVRQQHO�VXFK�DV�D�SK\VLFDO�
WKHUDSLVW��FHUWLILHG�WUDLQHU��FDQFHU�UHKDELOLWDWLRQ�VSHFLDOLVW��SXOPRQDU\�RU�
FDUGLDF�UHKDELOLWDWLRQ�VSHFLDOLVW��RU�H[HUFLVH�VSHFLDOLVW�FDQ�DOVR�EH�
FRQVLGHUHG��6SHFLDOL]HG�WUDLQLQJ�LQ�FDQFHU�H[HUFLVH�LV�DYDLODEOH�WKURXJK�
WKH�$PHULFDQ�&ROOHJH�RI�6SRUWV�0HGLFLQH��$&60��
KWWS���ZZZ�DFVP�RUJ�JHW�FHUWLILHG���6XUYLYRUV�VKRXOG�EH�HQFRXUDJHG�WR�
XVH�DQ�$&60�FHUWLILHG�WUDLQHU�ZKHQ�DYDLODEOH��

6XUYLYRUV�DW�KLJK�ULVN�IRU�H[HUFLVH�DVVRFLDWHG�DGYHUVH�HYHQWV�LQFOXGH�
WKRVH�ZLWK�D�KLVWRU\�RI�OXQJ�VXUJHU\�RU�PDMRU�DEGRPLQDO�VXUJHU\��DQ�
RVWRP\��FDUGLRSXOPRQDU\�FRPRUELGLWLHV��HJ��FKURQLF�REVWUXFWLYH�
SXOPRQDU\�GLVHDVH�>&23'@��FKURQLF�KHDUW�IDLOXUH�>&+)@��&$'��
FDUGLRP\RSDWK\���DWD[LD��VHYHUH�QXWULWLRQDO�GHILFLHQFLHV��H[WUHPH�
IDWLJXH��RU�ZRUVHQLQJ�FKDQJLQJ�SK\VLFDO�FRQGLWLRQ��H[��O\PSKHGHPD�
H[DFHUEDWLRQ���7KHVH�VXUYLYRUV�VKRXOG�UHFHLYH�PHGLFDO�FOHDUDQFH�DQG�
UHIHUUDO�WR�WUDLQHG�SHUVRQQHO�IRU�D�VXSHUYLVHG�H[HUFLVH�SURJUDP�����,Q�
JHQHUDO��H[HUFLVH�VKRXOG�EH�LQGLYLGXDOL]HG�WR�WKH�SDUWLFLSDQW�EDVHG�RQ�
FXUUHQW�H[HUFLVH�OHYHO�DQG�PHGLFDO�IDFWRUV�DQG�VKRXOG�EH�SURJUHVVHG�LQ�
WHUPV�RI�LQWHQVLW\��GXUDWLRQ��DQG�IUHTXHQF\�DV�WROHUDWHG��

6XUYLYRUV�ZLWK�O\PSKHGHPD�DUH�FRQVLGHUHG�DW�PRGHUDWH�ULVN�LI�WKH\�DUH�
SHUIRUPLQJ�UHVLVWDQFH�VWUHQJWK�WUDLQLQJ�H[HUFLVH�RI�WKH�DIIHFWHG�OLPE��EXW�
DUH�DW�ORZ�ULVN�LI�WKH\�DUH�SDUWLFLSDWLQJ�LQ�FDUGLRYDVFXODU�DHURELF�H[HUFLVH�
RU�VWUHQJWK�WUDLQLQJ�RI�XQDIIHFWHG�OLPEV���������5HVLVWDQFH�WUDLQLQJ�LQ�
VXUYLYRUV�ZLWK�RU�DW�ULVN�IRU�O\PSKHGHPD�LV�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�
Resistance and Strength Training, EHORZ��
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Physical Activity Recommendations for Survivors 
%RWK�WKH�$PHULFDQ�&DQFHU�6RFLHW\�DQG�WKH�$&60�KDYH�PDGH�SK\VLFDO�
DFWLYLW\�UHFRPPHQGDWLRQV�IRU�FDQFHU�VXUYLYRUV���������7KH�SDQHO�VXSSRUWV�
WKHVH�UHFRPPHQGDWLRQV�DQG�KDV�DGDSWHG�WKHP�DV�IROORZV��

x $OO�VXUYLYRUV�VKRXOG�EH�HQFRXUDJHG�WR�DYRLG�LQDFWLYLW\�RU�D
VHGHQWDU\�OLIHVW\OH�DQG�UHWXUQ�WR�GDLO\�DFWLYLWLHV�DV�VRRQ�DV
SRVVLEOH�

x 6XUYLYRUV�ZKR�DUH�DEOH�VKRXOG�EH�HQFRXUDJHG�WR�HQJDJH�LQ�GDLO\
SK\VLFDO�DFWLYLW\��LQFOXGLQJ�H[HUFLVH��URXWLQH�DFWLYLWLHV��DQG
UHFUHDWLRQDO�DFWLYLWLHV�

x 3K\VLFDO�DFWLYLW\�DQG�H[HUFLVH�UHFRPPHQGDWLRQV�VKRXOG�EH
WDLORUHG�WR�LQGLYLGXDO�VXUYLYRUV¶�DELOLWLHV�DQG�SUHIHUHQFHV�

x *HQHUDO�UHFRPPHQGDWLRQV�IRU�FDQFHU�VXUYLYRUV�
¾ 2YHUDOO�YROXPH�RI�ZHHNO\�DFWLYLW\�VKRXOG�EH�DW�OHDVW����

PLQXWHV�RI�PRGHUDWH�LQWHQVLW\�DFWLYLW\�RU����PLQXWHV�RI
YLJRURXV�LQWHQVLW\�DFWLYLW\��RU�DQ�HTXLYDOHQW�FRPELQDWLRQ

¾ ,QGLYLGXDOV�VKRXOG�HQJDJH�LQ���WR���VHVVLRQV�SHU�ZHHN�RI
VWUHQJWK�WUDLQLQJ��VHH�Resistance and Strength Training�
EHORZ��WKDW�LQFOXGH�PDMRU�PXVFOH�JURXSV��DQG

¾ 0DMRU�PXVFOH�JURXSV�VKRXOG�EH�VWUHWFKHG�RQ�D�URXWLQH�EDVLV�

7KH�SDQHO�DFNQRZOHGJHV�WKDW�PRVW�VXUYLYRUV�GR�QRW�PHHW�WKHVH�
H[HUFLVH�UHFRPPHQGDWLRQV��DQG�D�VLJQLILFDQW�SRUWLRQ�UHSRUWV�WKDW�WKH\�
SHUIRUP�QR�OHLVXUH�WLPH�DFWLYLW\���������+RZHYHU��WKH�HYLGHQFH�VXJJHVWV�
WKDW�HYHQ�OLJKW�LQWHQVLW\�SK\VLFDO�DFWLYLW\�FDQ�LPSURYH�SK\VLFDO�
IXQFWLRQLQJ�LQ�VXUYLYRUV�����)RU�VXUYLYRUV�ZKR�DUH�LQDFWLYH��FOLQLFLDQV�
VKRXOG�QRW�DGYLVH�WKH�LPPHGLDWH�LQLWLDWLRQ�RI�D�KLJK�LQWHQVLW\��KLJK�
IUHTXHQF\�SURJUDP�����,QVWHDG��WKH�SDQHO�VXJJHVWV�WKDW�FOLQLFLDQV�
SURYLGH�VXIILFLHQW�LQIRUPDWLRQ�WR�HQFRXUDJH�VXUYLYRUV�WR�DYRLG�
LQDFWLYLW\�����6XUYLYRUV�DQG�SURYLGHUV�VKRXOG�ZRUN�WRJHWKHU�WR�GHYHORS�
LQFUHPHQWDO�VKRUW��DQG�ORQJ�WHUP�SK\VLFDO�DFWLYLW\�JRDOV��7KHVH�JRDOV�

PD\�LQFOXGH�LQFUHPHQWDO�LQFUHDVHV�LQ�WLPH�VSHQW�LQ�SK\VLFDO�DFWLYLW\�RU�LQ�
LQWHQVLW\�RI�DFWLYLW\�RYHU�WLPH��7KH�SDQHO�VXJJHVWHG�D�SRVVLEOH�LQLWLDO�
SUHVFULSWLRQ��VWDUWLQJ�LQDFWLYH�VXUYLYRUV�ZLWK���WR���OLJKW��PRGHUDWH�
LQWHQVLW\�VHVVLRQV�RI����PLQXWH�RU�PRUH�SHU�ZHHN��ZLWK�SURJUHVVLRQ�
EDVHG�RQ�WROHUDQFH��LQ�WKH�JXLGHOLQHV�����)RU�VXUYLYRUV�WROHUDWLQJ�WKH�
PLQLPXP�JXLGHOLQH�UHFRPPHQGDWLRQV��FOLQLFLDQV�VKRXOG�FRQVLGHU�
HQFRXUDJLQJ�YDULDWLRQ�ZLWKLQ�WKH�H[HUFLVH�SURJUDP�RU�LQFUHDVLQJ�WKH�
DPRXQW�RI�WLPH�HQJDJHG�LQ�SK\VLFDO�DFWLYLWLHV�H[HUFLVH�PRGDOLWLHV��
:DONLQJ�DQG�XVLQJ�D�VWDWLRQDU\�ELNH�DUH�VDIH�IRU�YLUWXDOO\�DOO�VXUYLYRUV��

Resistance and Strength Training 
7KH�KHDOWK�EHQHILWV�RI�UHVLVWDQFH�WUDLQLQJ�LQFOXGH�LPSURYHPHQW�LQ�
PXVFOH�VWUHQJWK�DQG�HQGXUDQFH��LPSURYHPHQWV�LQ�IXQFWLRQDO�VWDWXV��DQG�
PDLQWHQDQFH�LPSURYHPHQW�LQ�ERQH�GHQVLW\��6WXGLHV�LQ�VXUYLYRUV�KDYH�
VKRZQ�LPSURYHPHQWV�LQ�OHDQ�ERG\�PDVV��PXVFXODU�IXQFWLRQ��DQG�XSSHU�
ERG\�VWUHQJWK���������$�UHFHQW�V\VWHPDWLF�UHYLHZ�RI����VWXGLHV�RI�
UHVLVWDQFH�WUDLQLQJ�LQWHUYHQWLRQV�GXULQJ�DQG�RU�DIWHU�FDQFHU�WUHDWPHQW�
FRQFOXGHG�WKDW�PHDQLQJIXO�LPSURYHPHQWV�LQ�SK\VLRORJLF�DQG�TXDOLW\�RI�
OLIH�RXWFRPHV�FDQ�EH�DFKLHYHG�����$�VLPLODU�UHYLHZ�RI����UDQGRPL]HG�
FRQWUROOHG�WULDOV�FDPH�WR�VLPLODU�FRQFOXVLRQV�����2QH�UHFHQW�VWXG\�WKDW�
LQFOXGHG������FDQFHU�VXUYLYRUV�IRXQG�UHVLVWDQFH�H[HUFLVH�WR�EH�
DVVRFLDWHG�ZLWK�D�����ORZHU�ULVN�RI�DOO�FDXVH�PRUWDOLW\������&,������±
�������LQGHSHQGHQW�RI�DHURELF�H[HUFLVH�����

0XOWL�MRLQW�H[HUFLVHV��HJ��FKHVW�SUHVV��VKRXOGHU�SUHVV��VTXDWV��OXQJHV��
SXVKXSV��DUH�UHFRPPHQGHG�RYHU�H[HUFLVHV�IRFXVHG�RQ�D�VLQJOH�MRLQW��
DQG�DOO�PDMRU�PXVFOH�JURXSV��FKHVW��VKRXOGHUV��DUPV��EDFN��DEGRPHQ��
DQG�OHJV��VKRXOG�EH�LQFRUSRUDWHG�LQWR�D�UHVLVWDQFH�WUDLQLQJ�SURJUDP��)RU�
VXUYLYRUV�ZKR�GR�QRW�FXUUHQWO\�HQJDJH�LQ�UHVLVWDQFH�WUDLQLQJ��FOLQLFLDQV�
VKRXOG�UHFRPPHQG�WKDW�WKH\�VWDUW�ZLWK���VHW�RI�HDFK�H[HUFLVH�DQG�
SURJUHVV�XS�WR���WR���VHWV�DV�WROHUDWHG��$�ZHLJKW�WKDW�ZRXOG�DOORZ�WKH�
SHUIRUPDQFH�RI����WR����UHSHWLWLRQV�LV�UHFRPPHQGHG��KRZHYHU��
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LQGLYLGXDOL]LQJ�UHFRPPHQGDWLRQV�IRU�UHVLVWDQFH�DQG�VWUHQJWK�WUDLQLQJ�LV�
LPSRUWDQW��

6WUHQJWK�WUDLQLQJ�KDV�EHHQ�VKRZQ�WR�EH�VDIH�IRU�VXUYLYRUV�DW�ULVN�IRU�RU�
ZLWK�O\PSKHGHPD�DQG�PD\�HYHQ�LPSURYH�O\PSKHGHPD�V\PSWRPV���������
6WLOO��FDXWLRQ�LV�DGYLVHG�LQ�WKLV�SRSXODWLRQ�����DQG�UHIHUUDO�WR�D�
O\PSKHGHPD�VSHFLDOLVW�IRU�HYDOXDWLRQ�EHIRUH�VWDUWLQJ�D�SK\VLFDO�DFWLYLW\�
SURJUDP�WKDW�LQYROYHV�VWUHQJWK�RU�UHVLVWDQFH�WUDLQLQJ�RI�WKH�DIIHFWHG�OLPE�
VKRXOG�EH�FRQVLGHUHG��7KH�SDQHO�OLVWV�VSHFLDO�FRQVLGHUDWLRQV�IRU�
VWUHQJWK�WUDLQLQJ�LQ�WKLV�SRSXODWLRQ�RI�VXUYLYRUV�LQ�WKH�JXLGHOLQHV��
LQFOXGLQJ�WKH�XVH�RI�FRPSUHVVLRQ�JDUPHQWV��ZRUNLQJ�ZLWK�D�SURIHVVLRQDO�
WUDLQHU��VORZ�SURJUHVVLRQ�DV�WROHUDWHG��DQG�EDVHOLQH�DQG�SHULRGLF�
HYDOXDWLRQ�RI�O\PSKHGHPD��7KH�1DWLRQDO�/\PSKHGHPD�1HWZRUN�KDV�
SXEOLVKHG�D�SRVLWLRQ�VWDWHPHQW�ZLWK�DGGLWLRQDO�JXLGDQFH�IRU�H[HUFLVH�LQ�
LQGLYLGXDOV�ZLWK�O\PSKHGHPD�����

Interventions to Increase Physical Activity 
'R]HQV�RI�VWXGLHV�KDYH�ORRNHG�DW�WKH�HIILFDF\�RI�D�YDULHW\�RI�EHKDYLRUDO�
DQG�H[HUFLVH�LQWHUYHQWLRQV�IRU�LQFUHDVLQJ�H[HUFLVH�EHKDYLRU�LQ�FDQFHU�
VXUYLYRUV�������������+RZHYHU��GDWD�FRPSDULQJ�GLIIHUHQW�LQWHUYHQWLRQV�DUH�
OLPLWHG��DQG�WKHUH�LV�FXUUHQWO\�QR�³EHVW´�SK\VLFDO�DFWLYLW\�SURJUDP�IRU�
FDQFHU�VXUYLYRUV���������6HYHUDO�VWXGLHV�KDYH�H[DPLQHG�WKH�SK\VLFDO�
DFWLYLW\�DQG�FRXQVHOLQJ�SUHIHUHQFHV�RI�VXUYLYRUV��ZLWK�WKH�JRDO�RI�
LQIRUPLQJ�SRVVLEOH�VWUDWHJLHV�WR�EHVW�HQFRXUDJH�LQFUHDVHG�DFWLYLW\�LQ�WKLV�
SRSXODWLRQ��������

7KH�SDQHO�VXJJHVWV�VHYHUDO�VWUDWHJLHV�WR�KHOS�LQFUHDVH�SK\VLFDO�DFWLYLW\��
7KHVH�VWUDWHJLHV�LQFOXGH�D�VLPSOH�UHFRPPHQGDWLRQ�IURP�D�SK\VLFLDQ��
SK\VLFDO�WKHUDSLVW��DQG�RU�FHUWLILHG�H[HUFLVH�SK\VLRORJLVW���������,Q�
DGGLWLRQ��SDUWLFLSDWLRQ�LQ�VXSHUYLVHG�H[HUFLVH�SURJUDPV�RU�FODVVHV�RU�
XVH�RI�D�SHGRPHWHU�PD\�EH�KHOSIXO�IRU�VXUYLYRUV�������������3ULQW�
PDWHULDOV��WHOHSKRQH�FRXQVHOLQJ��PRWLYDWLRQDO�FRXQVHOLQJ��DQG�WKHRU\�

EDVHG�EHKDYLRUDO�DSSURDFKHV��GLVFXVVHG�LQ�Health Behavioral Change��
EHORZ��DUH�RWKHU�VWUDWHJLHV�WKDW�PD\�EH�HIIHFWLYH�IRU�LQFUHDVLQJ�SK\VLFDO�
DFWLYLW\�LQ�WKH�VXUYLYRU�SRSXODWLRQ���������

Nutrition and Weight Management 
:HLJKW�JDLQ�DIWHU�FDQFHU�GLDJQRVLV�DQG�WUHDWPHQW�LV�FRPPRQ���������7KH�
YDVW�PDMRULW\�RI�VWXGLHV�RQ�ZHLJKW�DQG�ZHLJKW�JDLQ�LQ�VXUYLYRUV�KDYH�
EHHQ�SHUIRUPHG�LQ�VXUYLYRUV�RI�EUHDVW�FDQFHU��EXW�VRPH�VWXGLHV�KDYH�
DOVR�EHHQ�GRQH�LQ�VXUYLYRUV�RI�RWKHU�FDQFHUV��:HLJKW�JDLQ�RU�EHLQJ�
RYHUZHLJKW�RU�REHVH�FDQ�H[DFHUEDWH�D�VXUYLYRU¶V�ULVN�IRU�IXQFWLRQDO�
GHFOLQH��FRPRUELGLW\��DQG�FDQFHU�UHFXUUHQFH�RU�GHDWK��DQG�FDQ�UHGXFH�
TXDOLW\�RI�OLIH�������������)RU�H[DPSOH��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�
DQDO\VLV�RI�VWXGLHV�LQ�VXUYLYRUV�RI�EUHDVW�FDQFHU�IRXQG�D�FRUUHODWLRQ�
EHWZHHQ�KLJKHU�ERG\�PDVV�LQGH[��%0,��DQG�KLJKHU�ULVN�RI�WRWDO�DQG�
EUHDVW�FDQFHU�VSHFLILF�PRUWDOLW\�����$GGLWLRQDOO\��D�UHFHQW�PHWD�DQDO\VLV�
GHPRQVWUDWHG�WKDW�WKLV�ULVN�IRU�LQFUHDVHG�EUHDVW�FDQFHU�PRUWDOLW\�LV�
SUHGRPLQDQWO\�FRQILQHG�WR�WKH�SUH��DQG�SHULPHQRSDXVDO��(5��
SRSXODWLRQ�����$�UHWURVSHFWLYH�VWXG\�RI�VXUYLYRUV�RI�VWDJH�,,�DQG�,,,�FRORQ�
FDQFHU�HQUROOHG�LQ�16$%3�WULDOV�IURP������WR������VKRZHG�WKDW�
VXUYLYRUV�ZLWK�D�%0,�RI����NJ�P��RU�JUHDWHU�KDG�DQ�LQFUHDVHG�ULVN�RI�
GLVHDVH�UHFXUUHQFH�DQG�GHDWK���������,Q�DGGLWLRQ��VRPH�HYLGHQFH�
VXJJHVWV�WKDW�ZHLJKW�ORVV�RU�JDLQ�LQFUHDVHV�PRUWDOLW\�ULVN�LQ�VXUYLYRUV��
VXJJHVWLQJ�WKDW�ZHLJKW�PDLQWHQDQFH�LV�RSWLPDO�����

$6&2�UHFHQWO\�SXEOLVKHG�D�SRVLWLRQ�VWDWHPHQW�RQ�REHVLW\�DQG�FDQFHU�����
7KH�$6&2�SDQHO�HVWDEOLVKHG�DQ�LQLWLDWLYH�WR�UHGXFH�WKH�LPSDFW�RI�
REHVLW\�RQ�FDQFHU�WKURXJK�HGXFDWLRQ��WRROV��DQG�UHVRXUFHV�IRU�FOLQLFLDQV��
E\�SURPRWLQJ�UHVHDUFK��H[��LQ�KHDOWK�EHKDYLRUDO�FKDQJH���DQG�E\�
DGYRFDWLQJ�IRU�SROLFLHV�WKDW�FDQ�KHOS�SDWLHQWV�ZLWK�FDQFHU�PDQDJH�WKHLU�
ZHLJKW��
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Nutrition and Weight Management Assessment 
7KH�%0,�RI�VXUYLYRUV�VKRXOG�EH�HYDOXDWHG�DW�UHJXODU�LQWHUYDOV��$�%0,�RI�
�����WR������NJ�P��LV�FRQVLGHUHG�LGHDO��,W�LV�LPSRUWDQW�WR�LQIRUP�SDWLHQWV�
RI�WKHLU�ZHLJKW�VWDWXV��SDUWLFXODUO\�LI�WKH\�DUH�XQGHUZHLJKW��%0,���������
RYHUZHLJKW��%0,� ���±�������RU�REHVH��%0,�������DQG�GLVFXVV�WKH�
LPSRUWDQFH�RI�LQWHUYHQWLRQV�WR�DWWDLQ�D�QRUPDO�ERG\�ZHLJKW��7KH�SDQHO�
QRWHV��KRZHYHU��WKDW�%0,�VKRXOG�EH�FRQVLGHUHG�LQ�FRQWH[W�RI�ERG\�
FRPSRVLWLRQ��)RU�PRUH�PXVFXODU�VXUYLYRUV��ZDLVW�FLUFXPIHUHQFH�PD\�EH�
D�EHWWHU�PHDVXUH�RI�RYHUDOO�GLVHDVH�ULVN��$�ZDLVW�FLUFXPIHUHQFH�RI�!���
LQFKHV�IRU�ZRPHQ�DQG�!���LQFKHV�IRU�PHQ�LQFUHDVHV�ULVN�IRU�GLDEHWHV��
K\SHUWHQVLRQ��DQG�FDUGLRYDVFXODU�GLVHDVH�����

&XUUHQW�GLHWDU\�DQG�SK\VLFDO�DFWLYLW\�KDELWV�DQG�SRWHQWLDO�EDUULHUV�WR�
SK\VLFDO�DFWLYLW\�RU�D�KHDOWKIXO�GLHW�RI�WKRVH�LQ�KLJK�ULVN�JURXSV�VKRXOG�EH�
DVFHUWDLQHG�HLWKHU�E\�WKH�RQFRORJLVW�RU�RWKHU�DSSURSULDWH�DOOLHG�KHDOWK�
SHUVRQQHO��HJ��QXUVHV��GLHWLWLDQV���,Q�DGGLWLRQ��HIIHFWV�RI�FDQFHU�
WUHDWPHQW�DQG�RWKHU�PHGLFDO�LVVXHV�VKRXOG�EH�DVVHVVHG�DQG�DGGUHVVHG�
DV�QHFHVVDU\��

Weight Management for Survivors 
3URYLGHUV�VKRXOG�GLVFXVV�VWUDWHJLHV�WR�SUHYHQW�ZHLJKW�JDLQ�IRU�QRUPDO�
DQG�RYHUZHLJKW�REHVH�VXUYLYRUV��&OLQLFLDQV�VKRXOG�UHLQIRUFH�WKH�
LPSRUWDQFH�RI�PDLQWDLQLQJ�D�QRUPDO�ERG\�ZHLJKW�WKURXJKRXW�OLIH�DQG�
VWUHVV�WKDW�ZHLJKW�PDQDJHPHQW�VKRXOG�EH�D�SULRULW\�IRU�DOO�FDQFHU�
VXUYLYRUV��5HJDUGOHVV�RI�%0,��DOO�VXUYLYRUV�VKRXOG�EH�DGYLVHG�DERXW�
QXWULWLRQ��VHH�Nutrition in Survivors��EHORZ��DQG�SK\VLFDO�DFWLYLW\�
UHFRPPHQGDWLRQV��VHH�Physical Activity��DERYH���)RU�DGGLWLRQDO�
UHVRXUFHV�VHH�WKH�$6&2�7RRO�.LW�RQ�2EHVLW\�DQG�&DQFHU�
�KWWS���ZZZ�DVFR�RUJ�SUDFWLFH�UHVHDUFK�REHVLW\�DQG�FDQFHU��DQG�WKH�
/,9(67521*�0\3ODWH�&DORULH�WUDFNHU�
�KWWS���ZZZ�OLYHVWURQJ�FRP�P\SODWH����

Recommendations for Normal Weight Survivors 
,Q�DGGLWLRQ�WR�GLVFXVVLQJ�QXWULWLRQ��VHH�Nutrition in Survivors��EHORZ��DQG�
SK\VLFDO�DFWLYLW\��VHH�Physical Activity��DERYH���FOLQLFLDQV�VKRXOG�
UHLQIRUFH�WKH�LPSRUWDQFH�RI�PDLQWDLQLQJ�D�QRUPDO�ZHLJKW�WKURXJKRXW�OLIH�
LQ�VXUYLYRUV�ZLWK�D�%0,�LQ�WKH�QRUPDO�UDQJH��

Recommendations for Overweight/Obese Survivors 
6XUYLYRUV�ZLWK�D�%0,�LQ�WKH�RYHUZHLJKW�RU�REHVH�UDQJH�VKRXOG�EH�
HQJDJHG�LQ�GLVFXVVLRQV�DERXW�QXWULWLRQ��ZHLJKW�PDQDJHPHQW��DQG�
SK\VLFDO�DFWLYLW\��DV�RXWOLQHG�LQ�WKHVH�JXLGHOLQHV��,Q�DGGLWLRQ��FOLQLFLDQV�
VKRXOG�VSHFLILFDOO\�GLVFXVV�SRUWLRQ�FRQWURO�DQG�UHIHU�RYHUZHLJKW�REHVH�
VXUYLYRUV�WR�DSSURSULDWH�KRVSLWDO�EDVHG�RU�FRPPXQLW\�UHVRXUFHV��
5HIHUUDOV�FDQ�DOVR�EH�PDGH�WR�D�UHJLVWHUHG�GLHWLWLDQ��HVSHFLDOO\�WKRVH�
ZKR�DUH�&HUWLILHG�6SHFLDOLVWV�LQ�2QFRORJ\�1XWULWLRQ��&62��RU�PHPEHUV�
RI�WKH�2QFRORJ\�1XWULWLRQ�'LHWHWLF�3UDFWLFH�*URXS�RI�WKH�$FDGHP\�RI�
1XWULWLRQ�DQG�'LHWHWLFV��'LHW��H[HUFLVH��DQG�EHKDYLRUDO�PRGLILFDWLRQ�DUH�
WKH�FRUQHUVWRQHV�RI�ZHLJKW�PDQDJHPHQW��KRZHYHU��LQ�FDVHV�RI�PRUELG�
REHVLW\�SKDUPDFRORJLF�DJHQWV�RU�EDULDWULF�VXUJHU\�FDQ�EH�FRQVLGHUHG�
ZLWK�DSSURSULDWH�UHIHUUDO�WR�SULPDU\�FDUH�DQG�RWKHU�SURYLGHUV��2I�QRWH��
WKH�VDIHW\�DQG�HIILFDF\�RI�ZHLJKW�ORVV�GUXJV�RU�EDULDWULF�VXUJHU\�LQ�
FDQFHU�VXUYLYRUV�LV�FXUUHQWO\�XQNQRZQ��

Recommendations for Underweight Survivors 
6XUYLYRUV�ZLWK�D�%0,�LQ�WKH�XQGHUZHLJKW�UDQJH�VKRXOG�EH�HQJDJHG�LQ�
GLVFXVVLRQV�DERXW�QXWULWLRQ��VHH�EHORZ���,Q�DGGLWLRQ��DGYLVLQJ�
XQGHUZHLJKW�VXUYLYRUV�WR�LQFUHDVH�WKHLU�IUHTXHQF\�RI�HDWLQJ�DQG�WR�DYRLG�
IOXLG�LQWDNH�ZLWK�PHDOV�PD\�KHOS�ZLWK�ZHLJKW�JDLQ��)XUWKHUPRUH��VPRNLQJ�
VWDWXV��GHQWDO�KHDOWK��VZDOORZLQJ�DQG�WDVWH�VPHOO�GLVRUGHUV��DQG�
JDVWURLQWHVWLQDO�PRWLOLW\�VKRXOG�EH�DVVHVVHG�DQG�DGGUHVVHG�DV�
DSSURSULDWH��&RQVLGHUDWLRQ�FDQ�DOVR�EH�JLYHQ�WR�UHIHUUDO�WR�D�UHJLVWHUHG�
GLHWLWLDQ�IRU�LQGLYLGXDOL]HG�FRXQVHOLQJ��
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Nutrition in Survivors 
6\VWHPDWLF�UHYLHZV�DQG�PHWD�DQDO\VHV�RI�REVHUYDWLRQDO�VWXGLHV�KDYH�
VKRZQ�WKDW�KHDOWK\�GLHWDU\�SDWWHUQV�DUH�DVVRFLDWHG�ZLWK�D�GHFUHDVHG�
ULVN�RI�SULPDU\�FDQFHU�GHYHORSPHQW���������$�SRSXODWLRQ�VWXG\�LQ�(QJODQG�
ZLWK�!�������SDUWLFLSDQWV�IRXQG�WKDW�FRQVXPSWLRQ�RI����VHUYLQJV�GDLO\�RI�
IUXLW�DQG�YHJHWDEOHV�UHGXFHG�FDQFHU�LQFLGHQFH�E\������+5������������
&,������±����������

'DWD�DOVR�VXJJHVW�WKDW�KHDOWK\�GLHWDU\�SDWWHUQV��DV�FKDUDFWHUL]HG�E\�
SODQW�EDVHG�GLHWV�WKDW�KDYH�DPSOH�DPRXQWV�RI�IUXLWV��YHJHWDEOHV��DQG�
ZKROH�JUDLQV��ZLWK�OLPLWHG�TXDQWLWLHV�RI�UHG�DQG�SURFHVVHG�PHDWV�DQG�
UHILQHG�JUDLQV�DQG�VXJDUV��DUH�DVVRFLDWHG�ZLWK�D�GHFUHDVH�LQ�FDQFHU�
UHFXUUHQFH�DQG�LPSURYHG�RXWFRPHV�LQ�VXUYLYRUV���������,Q�VXUYLYRUV�RI�
VWDJH�,,,�FRORQ�FDQFHU��D�GLHW�FRQVLVWLQJ�RI�PRUH�IUXLWV��YHJHWDEOHV��ZKROH�
JUDLQV��SRXOWU\��DQG�ILVK��DQG�OHVV�UHG�PHDW��UHILQHG�JUDLQV��DQG�
FRQFHQWUDWHG�VZHHWV�ZDV�IRXQG�WR�EH�DVVRFLDWHG�ZLWK�DQ�LPSURYHG�
RXWFRPH�LQ�WHUPV�RI�FDQFHU�UHFXUUHQFH�DQG�GHDWK��DV�ZHOO�DV�RYHUDOO�
VXUYLYDO�����5HFHQW�DQDO\VLV�RI�D�VWDJH�,,,�FRORQ�FDQFHU�DGMXYDQW�WKHUDS\�
WULDO�IRXQG�WKDW�KLJKHU�GLHWDU\�JO\FHPLF�ORDG��DVVRFLDWHG�ZLWK�KLJK�
LQWDNHV�RI�UHILQHG�VWDUFKHV�DQG�VXJDUV��ZDV�DVVRFLDWHG�ZLWK�DQ�
LQFUHDVHG�ULVN�RI�UHFXUUHQFH�DQG�PRUWDOLW\�LQ�VXUYLYRUV�����7KH�OLQN�
EHWZHHQ�UHG�DQG�SURFHVVHG�PHDWV�DQG�PRUWDOLW\�LQ�VXUYLYRUV�RI�QRQ�
PHWDVWDWLF�FRORUHFWDO�FDQFHU�KDV�EHHQ�IXUWKHU�VXSSRUWHG�E\�UHFHQW�GDWD�
IURP�WKH�&DQFHU�3UHYHQWLRQ�6WXG\�,,�1XWULWLRQ�&RKRUW��LQ�ZKLFK�VXUYLYRUV�
ZLWK�FRQVLVWHQWO\�KLJK�LQWDNHV�RI�UHG�DQG�SURFHVVHG�PHDW�KDG�D�KLJKHU�
ULVN�RI�FRORUHFWDO�FDQFHU�VSHFLILF�PRUWDOLW\�WKDQ�WKRVH�ZLWK�ORZ�LQWDNHV�
�55������������&,������±����������)RU�VXUYLYRUV�RI�QRQ�FRORUHFWDO�
FDQFHUV��WKH�HYLGHQFH�OLQNLQJ�D�KHDOWK\�GLHW�ZLWK�EHWWHU�RXWFRPHV�LV�OHVV�
UREXVW��$�VWXG\�RI������VXUYLYRUV�RI�HDUO\�VWDJH�EUHDVW�FDQFHU�IRXQG�
WKDW�D�GLHW�KLJKHU�LQ�IUXLWV��YHJHWDEOHV��ZKROH�JUDLQV��DQG�SRXOWU\�DQG�
ORZHU�LQ�UHG�DQG�SURFHVVHG�PHDWV�DQG�UHILQHG�JUDLQV�UHVXOWHG�LQ�D�

GHFUHDVHG�ULVN�RI�RYHUDOO�GHDWK�DQG�GHDWK�IURP�QRQ�EUHDVW�FDQFHU�
FDXVHV��EXW�ZDV�QRW�DVVRFLDWHG�ZLWK�ULVN�RI�EUHDVW�FDQFHU�UHFXUUHQFH�RU�
GHDWK�IURP�EUHDVW�FDQFHU�����

$OO�VXUYLYRUV�VKRXOG�EH�HQFRXUDJHG�WR�PDNH�LQIRUPHG�FKRLFHV�DERXW�
IRRG�WR�HQVXUH�YDULHW\�DQG�DQ�DGHTXDWH�QXWULHQW�LQWDNH��
5HFRPPHQGDWLRQV�IRU�WKH�FRPSRVLWLRQ�RI�D�KHDOWK\�GLHW�DQG�IRRG�
VRXUFHV�IRU�WKRVH�FRPSRQHQWV�DUH�LQFOXGHG�LQ�WKH�JXLGHOLQHV��,Q�JHQHUDO��
D�KHDOWK\�GLHW�LV�ULFK�LQ�SODQW�VRXUFHV��VXFK�DV�IUXLWV��YHJHWDEOHV��ZKROH�
JUDLQV��OHJXPHV��ROLYH�RU�FDQROD�RLO��DYRFDGRV��VHHGV��DQG�QXWV��)LVK�
DQG�SRXOWU\�DUH�UHFRPPHQGHG��ZKLOH�UHG�DQG�SURFHVVHG�PHDWV�VKRXOG�
EH�OLPLWHG��3URFHVVHG�IRRGV�DQG�IRRGV�DQG�EHYHUDJHV�ZLWK�DGGHG�
VXJDUV�DQG�RU�IDWV�VKRXOG�DOVR�EH�OLPLWHG��,Q�DGGLWLRQ��VXUYLYRUV�VKRXOG�
EH�DGYLVHG�WR�OLPLW�DOFRKRO�LQWDNH�WR�RQH�GULQN�SHU�GD\�IRU�D�ZRPDQ�DQG�
WZR�GULQNV�SHU�GD\�IRU�D�PDQ�����&XUUHQWO\��QR�FRQVHQVXV�UHJDUGLQJ�WKH�
UROH�RI�VR\�IRRGV�LQ�FDQFHU�FRQWURO�H[LVWV��6HYHUDO�ODUJH�VWXGLHV�KDYH�
IRXQG�QR�DGYHUVH�HIIHFWV�RQ�EUHDVW�FDQFHU�UHFXUUHQFH�RU�WRWDO�PRUWDOLW\�
UHODWHG�WR�WKH�LQWDNH�RI�VR\�IRRG���������,Q�IDFW��WUHQGV�WRZDUGV�GHFUHDVHG�
UHFXUUHQFH�DQG�PRUWDOLW\�ZHUH�REVHUYHG��7KH�SDQHO�WKHUHIRUH�FRQVLGHUV�
PRGHUDWH�FRQVXPSWLRQ�RI�VR\�IRRGV�����VHUYLQJV�D�GD\��WR�EH�SUXGHQW��

7KH�1&&1�6XUYLYRUVKLS�3DQHO�VXSSRUWV�WKH�IROORZLQJ�UHFRPPHQGDWLRQV�
IRU�D�QXWULWLRXV�GLHW��

x &RPSRVLWLRQ�RI�GLHW
o �����RU�PRUH��YHJHWDEOHV��IUXLWV��ZKROH�JUDLQV��RU�EHDQV
o �����RU�OHVV��DQLPDO�SURWHLQ

x 6RXUFHV�RI�GLHWDU\�FRPSRQHQWV
o )DW��SODQW�VRXUFHV�VXFK�DV�ROLYH�RU�FDQROD�RLO��DYRFDGRV�

VHHGV�DQG�QXWV��DQG�IDWW\�ILVK
o &DUERK\GUDWHV��IUXLWV��YHJHWDEOHV��ZKROH�JUDLQV��DQG

OHJXPHV
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o 3URWHLQ��SRXOWU\��ILVK��OHJXPHV��ORZ�IDW�GDLU\�IRRGV��DQG
QXWV

x /LPLW�LQWDNH�RI�UHG�RU�SURFHVVHG�PHDW�
7KH�XVH�RI�KHDOWK\�UHFLSHV��VXFK�DV�WKRVH�IRXQG�LQ�UHVRXUFHV�VXFK�DV�
WKH�$PHULFDQ�&DQFHU�6RFLHW\¶V�³)LQG�+HDOWK\�5HFLSHV´�ZHEVLWH��
KWWS���ZZZ�FDQFHU�RUJ�KHDOWK\�HDWKHDOWK\JHWDFWLYH�HDWKHDOWK\�ILQGKHDOWK
\UHFLSHV�LQGH[��VKRXOG�EH�HQFRXUDJHG��

Supplement Use in Survivors 
1XPHURXV�V\VWHPDWLF�UHYLHZV�DQG�PHWD�DQDO\VHV�KDYH�DVVHVVHG�WKH�
UROH�RI�YDULRXV�YLWDPLQV�RU�RWKHU�GLHWDU\�VXSSOHPHQWV�IRU�WKH�SXUSRVHV�RI�
SULPDU\�FDQFHU�SUHYHQWLRQ��FDQFHU�FRQWURO��RU�SUHYHQWLQJ�FDQFHU�
UHFXUUHQFH���������1R�FOHDU�HYLGHQFH�VXSSRUWV�DQ�HIIHFW�RI�GLHWDU\�
VXSSOHPHQWV�IRU�FDQFHU�SUHYHQWLRQ��FRQWURO��RU�UHFXUUHQFH��DOWKRXJK�D�
IHZ�H[FHSWLRQV�PD\�ZDUUDQW�IXUWKHU�VWXGLHV����������$OWKRXJK�WKH�)'$�
UHJXODWHV�GLHWDU\�VXSSOHPHQW�SURGXFWV�XQGHU�WKH�'LHWDU\�6XSSOHPHQW�
+HDOWK�DQG�(GXFDWLRQ�$FW�RI�������'6+($������DQDO\VHV�RI�GLHWDU\�
VXSSOHPHQWV�IURP�PXOWLSOH�PDQXIDFWXUHUV�KDYH�IRXQG�WKDW�PDQ\�
SURGXFWV�GR�QRW�FRQWDLQ�WKH�SXUSRUWHG�DFWLYH�LQJUHGLHQW�DQG�FDQ�FRQWDLQ�
XQOLVWHG�LQJUHGLHQWV�VXFK�DV�FKHDS�ILOOHUV��H[��ULFH��KRXVH�SODQWV��RU�
EDQQHG�SKDUPDFHXWLFDO�LQJUHGLHQWV���������)XUWKHUPRUH��GLHWDU\�
VXSSOHPHQWV�PD\�UHPDLQ�DYDLODEOH�WR�FRQVXPHUV�HYHQ�IROORZLQJ�)'$�
FODVV�,�GUXJ�UHFDOOV������

'HVSLWH�WKH�ODFN�RI�GDWD�VXSSRUWLQJ�VXSSOHPHQW�XVH�DQG�WKH�ODFN�RI�
DVVXUDQFH�UHJDUGLQJ�VXSSOHPHQW�TXDOLW\��DV�PDQ\�DV�����RI�VXUYLYRUV�
WDNH�VRPH�YLWDPLQ�RU�PLQHUDO�GLHWDU\�VXSSOHPHQWV��RIWHQ�ZLWKRXW�
GLVFORVLQJ�WKLV�LQIRUPDWLRQ�WR�WKHLU�SK\VLFLDQV�����7KXV��WKH�SDQHO�
UHFRPPHQGV�WKDW�SURYLGHUV�DVN�VXUYLYRUV�DERXW�VXSSOHPHQW�XVH�DW�
UHJXODU�LQWHUYDOV��7KH�SDQHO�QRWHV�WKDW�VXSSOHPHQW�XVH�LV�QRW�
UHFRPPHQGHG�IRU�PRVW�VXUYLYRUV��H[FHSW�LQ�LQVWDQFHV�RI�GRFXPHQWHG�
GHILFLHQFLHV��HJ��VXUYLYRUV�RI�JDVWULF�FDQFHU���LQDGHTXDWH�GLHW��RU�

FRPRUELG�LQGLFDWLRQV��HJ��RVWHRSRURVLV�����RSKWKDOPRORJLF�GLVRUGHUV�����
FLUUKRVLV����������6XUYLYRUV�VKRXOG�EH�DGYLVHG�WKDW�WDNLQJ�YLWDPLQ�
VXSSOHPHQWV�GRHV�QRW�UHSODFH�WKH�QHHG�IRU�DGKHULQJ�WR�D�KHDOWK\�GLHW��,I�
GHHPHG�QHFHVVDU\��UHIHUUDO�WR�D�UHJLVWHUHG�GLHWLWLDQ��HVSHFLDOO\�D�&62�
VKRXOG�EH�FRQVLGHUHG�IRU�JXLGDQFH�LQ�VXSSOHPHQW�XVH���

+HDOWK�%HKDYLRUDO�&KDQJH�
/LIHVW\OH�EHKDYLRUV�DUH�RQH�DUHD�VXUYLYRUV�FDQ�FRQWURO�LI�WKH\�DUH�
HQFRXUDJHG�WR�FKDQJH�DQG�DUH�DZDUH�RI�UHVRXUFHV�WR�KHOS�WKHP��
$PELYDOHQFH�DERXW�FKDQJLQJ�EHKDYLRU�LV�FRPPRQ�LQ�WKH�JHQHUDO�
SRSXODWLRQ��EXW�DPRQJ�FDQFHU�VXUYLYRUV�OHYHOV�RI�PRWLYDWLRQ�DUH�RIWHQ�
KHLJKWHQHG��HVSHFLDOO\�FORVH�WR�WKH�WLPH�RI�GLDJQRVLV��������������

6RPH�GDWD�VXJJHVW�WKDW�UHFRPPHQGDWLRQV�IURP�WKH�RQFRORJLVW�FDQ�FDUU\�
VLJQLILFDQW�ZHLJKW�IRU�SDWLHQWV�ZLWK�FDQFHU��\HW�PDQ\�SURYLGHUV�GR�QRW�
GLVFXVV�KHDOWK\�OLIHVW\OH�FKDQJHV�ZLWK�VXUYLYRUV���������3ULQW�PDWHULDOV�
DQG�WHOHSKRQH�FRXQVHOLQJ�DUH�RWKHU�VWUDWHJLHV�WKDW�PD\�EH�HIIHFWLYH�IRU�
LPSURYLQJ�KHDOWK\�EHKDYLRU�LQ�WKH�VXUYLYRU�SRSXODWLRQ��DQG�VHYHUDO�WULDOV�
VKRZ�VXSSRUW�IRU�WKHVH�VWUDWHJLHV�������������������������,Q�IDFW��D�UHFHQW�WULDO�
VKRZHG�WKDW�WHOHSKRQH�EDVHG�KHDOWK�EHKDYLRU�FRDFKLQJ�KDG�D�SRVLWLYH�
HIIHFW�RQ�SK\VLFDO�DFWLYLW\��GLHW��DQG�%0,�LQ�VXUYLYRUV�RI�FRORUHFWDO�
FDQFHU���������0RUHRYHU��UHVXOWV�RI�WKH�UHFHQWO\�FRPSOHWHG�5HDFK�2XW�WR�
(QKDQFH�:HOOQHVV��5(1(:��WULDO�VKRZHG�WKDW�DQ�LQWHUYHQWLRQ�RI�
WHOHSKRQH�FRXQVHOLQJ�DQG�PDLOHG�PDWHULDOV�LQ�����ROGHU��REHVH��DQG�
RYHUZHLJKW�VXUYLYRUV�RI�EUHDVW��SURVWDWH��DQG�FRORUHFWDO�FDQFHUV�QRW�RQO\�
UHVXOWHG�LQ�LPSURYHG�GLHW�TXDOLW\��ZHLJKW�ORVV��DQG�SK\VLFDO�DFWLYLW\�EXW�
DOVR�KDG�D�ORQJ�ODVWLQJ�HIIHFW�WKDW�ZDV�VXVWDLQHG�D�\HDU�DIWHU�WKH�
LQWHUYHQWLRQ�ZDV�FRPSOHWH�����

$QRWKHU�VWUDWHJ\��PRWLYDWLRQDO�FRXQVHOLQJ��PD\�EH�DQ�HIIHFWLYH�
WHFKQLTXH�IRU�LQFUHDVLQJ�SK\VLFDO�DFWLYLW\�DQG�RWKHU�KHDOWK\�EHKDYLRUV�LQ�
FDQFHU�VXUYLYRUV���������0RWLYDWLRQDO�FRXQVHOLQJ�IRFXVHV�RQ�H[SORULQJ�WKH�
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VXUYLYRU¶V�WKRXJKWV��ZDQWV��DQG�IHHOLQJV�DQG�LV�GLUHFWHG�DW�PRYLQJ�
DPELYDOHQFH�VR�VXUYLYRUV�FKRRVH�WR�FKDQJH�WKHLU�EHKDYLRU�����2WKHU�
EHKDYLRUDO�VWUDWHJLHV�PD\�DOVR�EH�XVHIXO��VXFK�DV�LPSURYLQJ�VHOI�
HIILFDF\��LH��WKH�EHOLHI�WKDW�RQH�FDQ�SHUIRUP�WKH�DFWLRQV�RI�QHZ�DFWLYLW\�
DQG�PDLQWDLQ�WKLV�SUDFWLFH�E\�DGGUHVVLQJ�EDUULHUV�DQG�SODQQLQJ�IRU�
EHKDYLRU�FKDQJH��DQG�VHOI�PRQLWRULQJ���������

,PPXQL]DWLRQV�DQG�3UHYHQWLRQ�RI�,QIHFWLRQV�
&DQFHU�VXUYLYRUV�DUH�DW�HOHYDWHG�ULVN�IRU�LQIHFWLRQ�EHFDXVH�RI�LPPXQH�
VXSSUHVVLRQ�DVVRFLDWHG�ZLWK�SUHYLRXV�FDQFHU�WUHDWPHQWV��VXFK�DV�
FKHPRWKHUDS\��UDGLDWLRQ��FRUWLFRVWHURLGV��FHUWDLQ�VXUJHULHV��DQG�VWHP�
FHOO�WUDQVSODQWDWLRQ��,Q�IDFW��DQWLERG\�WLWHUV�WR�YDFFLQH�SUHYHQWDEOH�
GLVHDVHV�GHFUHDVH�DIWHU�DQWL�FDQFHU�WUHDWPHQW���������,Q�DGGLWLRQ��
VXUYLYRUV�DUH�DW�LQFUHDVHG�ULVN�RI�FRPSOLFDWLRQV�IURP�YDFFLQH�
SUHYHQWDEOH�GLVHDVHV��VXFK�DV�WKRVH�FDXVHG�E\�KXPDQ�
SDSLOORPDYLUXVHV��+39��DQG�LQIOXHQ]D�YLUXVHV����������

0DQ\�LQIHFWLRQV�LQ�VXUYLYRUV�FDQ�EH�SUHYHQWHG�E\�WKH�XVH�RI�YDFFLQHV��
+RZHYHU��D�WKH�PRVW�UHFHQW�UHSRUW�RI�GDWD�IURP�WKH�%HKDYLRUDO�5LVN�
)DFWRU�6XUYHLOODQFH�6\VWHP��%5)66��IRXQG�WKDW�����RI�VXUYLYRUV�GLG�
QRW�UHFHLYH�DQ�LQIOXHQ]D�YDFFLQDWLRQ�LQ�������DQG�����UHSRUWHG�QHYHU�
UHFHLYLQJ�D�SQHXPRFRFFDO�YDFFLQDWLRQ�����$QDO\VLV�RI�WKH�6((5�
0HGLFDUH�GDWDEDVH�VKRZHG�WKDW�VXUYLYRUV�RI�EUHDVW�FDQFHU��DJHG����
\HDUV�RU�ROGHU��ZHUH�OHVV�OLNHO\�WR�UHFHLYH�DQ�LQIOXHQ]D�YDFFLQDWLRQ�WKDQ�
PDWFKHG�QRQ�FDQFHU�FRQWUROV����$�VHSDUDWH�DQDO\VLV�RI�WKH�6((5�
0HGLFDUH�GDWDEDVH�E\�DQRWKHU�JURXS�IRXQG�VLPLODU�UHVXOWV�����

9DFFLQHV�UHSUHVHQW�D�XQLTXH�FKDOOHQJH�LQ�FDQFHU�DQG�WUDQVSODQW�
VXUYLYRUV�EHFDXVH�WKH\�PD\�QRW�WULJJHU�WKH�GHVLUHG�SURWHFWLYH�LPPXQH�
UHVSRQVHV�GXH�WR�SRVVLEOH�UHVLGXDO�LPPXQH�GHILFLWV�����,Q�DGGLWLRQ��
FHUWDLQ�YDFFLQHV��VXFK�DV�WKRVH�WKDW�DUH�OLYH�DWWHQXDWHG��HJ��]RVWHU��
PHDVOHV��PXPSV��UXEHOOD�>005@���DUH�FRQWUDLQGLFDWHG�LQ�DFWLYHO\�

LPPXQRVXSSUHVVHG�VXUYLYRUV�EHFDXVH�RI�DQ�LQFUHDVHG�ULVN�RI�
GHYHORSLQJ�WKH�GLVHDVH�DQG�RU�SURORQJHG�VKHGGLQJ�IURP�WKH�OLYH�
RUJDQLVP�JLYHQ�LQ�WKH�YDFFLQH��

Risk Assessment and Screening for Immunizations and Prevention of 
Infections 
6XUYLYRUV�DUH�DW�HOHYDWHG�ULVN�IRU�LQIHFWLRQV�LI�WKHLU�FDQFHU�WUHDWPHQW�
LQFOXGHG�FKHPRWKHUDS\��PRQRFORQDO�DQWLERGLHV��HJ��ULWX[LPDE��
DOHPWX]XPDE���UDGLDWLRQ��FRUWLFRVWHURLGV��VSOHQHFWRP\��DQG�RU�
KHPDWRSRLHWLF�FHOO�WUDQVSODQWDWLRQ��+&7��ZKLFK�LQFOXGHV�SHULSKHUDO�
EORRG�VWHP�FHOO�WUDQVSODQWDWLRQ��ERQH�PDUURZ�WUDQVSODQWDWLRQ��DQG�FRUG�
EORRG�WUDQVSODQWDWLRQ���5LVN�LV�DOVR�HOHYDWHG�LI�WKH�VXUYLYRU�KDV�SULRU�RU�
FXUUHQW�H[SRVXUH�WR�HQGHPLF�LQIHFWLRQV�RU�HSLGHPLFV��RU�KDV�D�KLVWRU\�RI�
EORRG�WUDQVIXVLRQ��

Interventions for Prevention of Infections 
,QIHFWLRQ�LQ�VXUYLYRUV�FDQ�EH�SUHYHQWHG�E\�HGXFDWLRQ��DQWLPLFURELDO�
SURSK\OD[LV��DQG�WKH�MXGLFLRXV�XVH�RI�YDFFLQHV��

Antimicrobial Prophylaxis and Education  
6XUYLYRUV�VKRXOG�EH�HGXFDWHG�DERXW�VDIH�SHW�FDUH�WKH�DYRLGDQFH�RI�
]RRQRVLV��WUDYHO�SUHFDXWLRQV��DQG�JDUGHQLQJ�SUHFDXWLRQV���������6DIH�SHW�
FDUH�WLSV�LQFOXGH�ZDVKLQJ�KDQGV�ZLWK�VRDS�DQG�UXQQLQJ�ZDWHU�DIWHU�
KDQGOLQJ�DQLPDOV�DQG�WKHLU�IHFHV��,I�SRVVLEOH��VXUYLYRUV�VKRXOG�DYRLG�
GLUHFW�FRQWDFW�ZLWK�DQLPDO�IHFHV��7UDYHO�SUHFDXWLRQV�LQFOXGH�HGXFDWLRQ�
RQ�WKH�QHHG�IRU�SUH�WUDYHO�YDFFLQHV��SURSK\OD[LV�DJDLQVW�VSHFLILF�
LQIHFWLRQV��DQG�HGXFDWLRQ�RQ�KRZ�WR�SUHYHQW�ZDWHUERUQH��DLUERUQH��DQG�
]RRQRWLF�LQIHFWLRQV��7UDYHOHUV�PD\�ILQG�XVHIXO�LQIRUPDWLRQ�DW�
KWWS���ZZZQF�FGF�JRY�WUDYHO�\HOORZERRN������DGYLVLQJ�WUDYHOHUV�ZLWK�
VSHFLILF�QHHGV�LPPXQRFRPSURPLVHG�WUDYHOHUV�RU�WKURXJK�FRQVXOWLQJ�D�
WUDYHO�FOLQLF��*DUGHQLQJ�SUHFDXWLRQV�LQFOXGH�ZHDULQJ�JORYHV�WR�DYRLG�FXWV�
DQG�SXQFWXUHV�WKDW�FRXOG�EH�GHOD\HG�LQ�KHDOLQJ�RU�EHFRPH�LQIHFWHG�ZLWK�
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IXQJXV�RU�VWDSK\ORFRFFXV�VWUHSWRFRFFXV�WKDW�PD\�EH�SUHVHQW�RQ�WKRUQV��
DQG�ZHDULQJ�D�SURWHFWLYH�PDVN�WR�DYRLG�LQKDODWLRQ�RI�VSRUHV���

)RU�LQIRUPDWLRQ�UHJDUGLQJ�DQWLPLFURELDO�SURSK\OD[LV��SOHDVH�VHH�WKH�
1&&1�*XLGHOLQHV�IRU�3UHYHQWLRQ�DQG�7UHDWPHQW�RI�&DQFHU�5HODWHG�
,QIHFWLRQV��DYDLODEOH�RQOLQH�DW�ZZZ�1&&1�RUJ���

Immunizations 
9DFFLQDWLRQ��RU�³DFWLYH�LPPXQL]DWLRQ´�LQYROYHV�DGPLQLVWUDWLRQ�RI�DOO�RU�
SDUW�RI�D�PLFURRUJDQLVP�RU�D�PRGLILHG�SURGXFW�RI�D�PLFURRUJDQLVP��HJ��D�
WR[RLG��D�SXULILHG�DQWLJHQ��RU�DQ�DQWLJHQ�SURGXFHG�E\�JHQHWLF�
HQJLQHHULQJ��WR�SURGXFH�DQ�LPPXQRORJLF�UHVSRQVH�WKDW�PLPLFV�WKDW�RI�
QDWXUDO�LQIHFWLRQ�EXW�XVXDOO\�SUHVHQWV�OLWWOH�RU�QR�ULVN�WR�WKH�UHFLSLHQW��7KH�
XVH�RI�YDFFLQHV�WKDW�GR�QRW�FRQWDLQ�OLYH�RUJDQLVPV�VKRXOG�EH�FRQVLGHUHG�
DQG�HQFRXUDJHG�LQ�DOO�FDQFHU�DQG�WUDQVSODQW�VXUYLYRUV�ZKR�KDYH�
FRPSOHWHG�WKHUDS\�DW�OHDVW���PRQWKV�EHIRUH�WKH�SODQQHG�YDFFLQH�
DGPLQLVWUDWLRQ��,Q�JHQHUDO��WKH�XVXDO�GRVHV�DQG�VFKHGXOHV�DUH�
UHFRPPHQGHG��DV�RXWOLQHG�E\�WKH�$GYLVRU\�&RPPLWWHH�RQ�,PPXQL]DWLRQ�
3UDFWLFHV��$&,3������7KH�,QIHFWLRXV�'LVHDVHV�6RFLHW\�RI�$PHULFD��,'6$��
KDV�RXWOLQHG�JXLGDQFH�IRU�YDFFLQDWLRQ�LQ�LPPXQRFRPSURPLVHG�SDWLHQWV��
LQFOXGLQJ�WKRVH�ZLWK�FDQFHU�DQG�WKRVH�SRVW�+&7�����7KH�1&&1�
6XUYLYRUVKLS�3DQHO�RXWOLQHG�LPPXQL]DWLRQ�JXLGHOLQHV�VSHFLILF�WR�
VXUYLYRUV�RI�KHPDWRORJLF�PDOLJQDQFLHV�DQG�VROLG�WXPRUV��ZLWK�VHSDUDWH�
JXLGHOLQHV�IRU�VXUYLYRUV�ZKR�KDYH�UHFHLYHG�+&7��,Q�VXUYLYRUV�ZKR�
UHFHLYHG�DQWL±%�FHOO�DQWLERG\�WKHUDS\��YDFFLQDWLRQ�VKRXOG�EH�GHOD\HG�IRU�
DW�OHDVW���PRQWKV�DIWHU�FKHPRWKHUDS\�RU�WKH�ODVW�GRVH�RI�VXFK�WKHUDS\�WR�
DOORZ�IRU�UHFRQVWLWXWLRQ�RI�WKH�%�FHOO�SRSXODWLRQ��0RUH�GHWDLOV�DUH�
DYDLODEOH�LQ�WKH�JXLGHOLQHV��

%HIRUH�YDFFLQDWLRQ��LPPXQH�V\VWHP�YLDELOLW\�DQG�KLVWRU\�RI�DOOHUJLF�
UHDFWLRQV�WR�YDFFLQHV�VKRXOG�EH�DVVHVVHG��%DVHOLQH�:%&�FRXQWV�VKRXOG�
EH�LQ�WKH�QRUPDO�UDQJH�RU�ZLWKLQ�UHDVRQDEOH�OLPLWV�EHIRUH�VWDUWLQJ�

YDFFLQDWLRQV��XQOHVV�WKH\�DUH�HOHYDWHG�EHFDXVH�RI�GLVHDVH�VWDWXV��7KH�
VXUYLYRU�VKRXOG�QRW�EH�RQ�LPPXQRVXSSUHVVLYH�GUXJV�RU�FKHPRWKHUDS\��
DQG�RQJRLQJ�LQIHFWLRQ�VKRXOG�QRW�EH�SUHVHQW��

7KH�IROORZLQJ�YDFFLQHV�VKRXOG�EH�FRQVLGHUHG�DQG�HQFRXUDJHG�IRU�DOO�
VXUYLYRUV��DGPLQLVWHUHG�DFFRUGLQJ�WR�WKH�XVXDO�GRVHV�DQG�VFKHGXOHV��
LQIOXHQ]D�YDFFLQH��RQO\�LQDFWLYDWHG�RU�UHFRPELQDQW���SQHXPRFRFFDO�
YDFFLQH��3369����3&9������WHWDQXV��GLSKWKHULD��SHUWXVVLV��7GDS���DQG�
+39��LQ�SUHYLRXVO\�XQYDFFLQDWHG�VXUYLYRUV�DJHG�������\HDUV�ROG�����
7KHVH�YDFFLQHV�GR�QRW�FRQWDLQ�OLYH�RUJDQLVPV��LQVWHDG�WKH\�FRQWDLQ�
LQDFWLYDWHG�RUJDQLVPV��SXULILHG�DQWLJHQV��EDFWHULDO�FRPSRQHQWV��RU�
JHQHWLFDOO\�HQJLQHHUHG�UHFRPELQDQW�DQWLJHQV��7KH�HIIHFWLYHQHVV�RI�
WKHVH�YDFFLQDWLRQV�PLJKW�EH�VXERSWLPDO�EHFDXVH�RI�OLQJHULQJ�LPPXQH�
VXSSUHVVLRQ�����+RZHYHU��LQ�WKH�DEVHQFH�RI�NQRZQ�KDUP��WKHLU�
DGPLQLVWUDWLRQ�PD\�EH�ZRUWKZKLOH�ZLWK�WKH�KRSH�RI�DFKLHYLQJ�VRPH�
SURWHFWLRQ��

2WKHU�YDFFLQHV��DV�OLVWHG�LQ�WKH�JXLGHOLQHV��VKRXOG�EH�FRQVLGHUHG�LQ�
FRQVXOWDWLRQ�ZLWK�DQ�LQIHFWLRXV�GLVHDVH�RU�WUDYHO�PHGLFLQH�VSHFLDOLVW�LI�
XQLTXH�FLUFXPVWDQFHV�LQ�WKH�VXUYLYRU¶V�OLIHVW\OH��XSFRPLQJ�WUDYHO��RU�ORFDO�
HSLGHPLF�ULVNV�PHULW�WKHLU�XVH��

Influenza Vaccines
$QQXDO�LQIOXHQ]D�YDFFLQDWLRQ�LV�UHFRPPHQGHG�IRU�DOO�FDQFHU�DQG�
WUDQVSODQW�VXUYLYRUV��/LYH�DWWHQXDWHG�LQIOXHQ]D�YDFFLQHV�VKRXOG�
JHQHUDOO\�EH�DYRLGHG�LQ�WKLV�SRSXODWLRQ��3UHIHUUHG�YDFFLQHV�LQFOXGH�
LQDFWLYDWHG�LQIOXHQ]D�YDFFLQHV��LH��WULYDOHQW�>,,9�@�VWDQGDUG�GRVH��
WULYDOHQW�>,,9�@�KLJK�GRVH��DQG�TXDGULYDOHQW�>,,9�@�VWDQGDUG�GRVH��RU��IRU�
LQGLYLGXDOV�ZLWK�HJJ�DOOHUJLHV��UHFRPELQDQW�LQIOXHQ]D�YDFFLQH��LH��
WULYDOHQW�>5,9�@����������5HFHQW�HYLGHQFH�VXJJHVWV�WKDW�WKH�KLJK�GRVH�,,9��
YDFFLQH�PD\�SURYLGH�EHWWHU�SURWHFWLRQ�WKDQ�VWDQGDUG�GRVH�,,9��LQ�
LQGLYLGXDOV����\HDUV�RU�ROGHU�����1R�VWXGLHV�KDYH�DGGUHVVHG�WKH�
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VXSHULRULW\�RI�DQ\�LQIOXHQ]D�YDFFLQH�LQ�WKH�FDQFHU�VXUYLYRU�SRSXODWLRQ�
VSHFLILFDOO\��

Live Viral Vaccines 
9DFFLQHV�WKDW�FRQWDLQ�OLYH�DWWHQXDWHG�RUJDQLVPV��HJ��OLYH�DWWHQXDWHG�
LQIOXHQ]D�YDFFLQH��005��RUDO�SROLR�YDFFLQH�>239@��DUH�FRQWUDLQGLFDWHG�
LQ�DFWLYHO\�LPPXQRFRPSURPLVHG�VXUYLYRUV�EHFDXVH�RI�D�SURYHQ�RU�
WKHRUHWLFDO�LQFUHDVHG�ULVN�RI�GLVHDVH�DQG�SURORQJHG�VKHGGLQJ�IURP�WKH�
OLYH�RUJDQLVP�SUHVHQW�LQ�WKH�YDFFLQH��7KH\�VKRXOG�QRW�EH�RIIHUHG�WR�
DFWLYHO\�LPPXQRFRPSURPLVHG�VXUYLYRUV��XQOHVV�FOHDUHG�E\�D�FOLQLFLDQ�
H[SHULHQFHG�LQ�YDFFLQH�XVH�RU�E\�DQ�LQIHFWLRXV�GLVHDVH�VSHFLDOLVW��
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DW�OHDVW���ZHHNV�EHIRUH�LQLWLDWLRQ�RI�FKHPRWKHUDS\�RU�
LPPXQRVXSSUHVVLYH�GUXJV���������=RVWHU�YDFFLQDWLRQ�VKRXOG�DOVR�EH�
FRQVLGHUHG�IRU�VXUYLYRUV�DJHG����WR����\HDUV�ZLWK�D�KLVWRU\�RI�YDULFHOOD�
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$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� )ULHGPDQ�'/��:KLWWRQ�-��/HLVHQULQJ�:��HW�DO��6XEVHTXHQW
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$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������
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��� %RZHU�-(��0H\HURZLW]�%(��'HVPRQG�.$��HW�DO��3HUFHSWLRQV�RI
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KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������
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�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� *X\�*3��-U���(NZXHPH�'8��<DEURII�.5��HW�DO��(FRQRPLF�EXUGHQ�RI
FDQFHU�VXUYLYRUVKLS�DPRQJ�DGXOWV�LQ�WKH�8QLWHG�6WDWHV��-�&OLQ�2QFRO�
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$YDLODEOH�DW��KWWS���ZZZ�LRP�HGX�5HSRUWV������&DQFHU�&DUH�IRU�WKH�
:KROH�3DWLHQW�0HHWLQJ�3V\FKRVRFLDO�+HDOWK�1HHGV�DVS[��

��� (DUOH�&&��*DQ]�3$��&DQFHU�VXUYLYRUVKLS�FDUH��GRQ
W�OHW�WKH�SHUIHFW
EH�WKH�HQHP\�RI�WKH�JRRG��-�&OLQ�2QFRO��������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 'RZQV�+ROPHV�&��'UDFRQ�$��6YDURYVN\�7��6XVWLQ�0��'HYHORSPHQW
RI�D�VXUYLYRUVKLS�SURJUDP��&OLQ�-�2QFRO�1XUV���������6XSSO��������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 1HNKO\XGRY�/��,QWHJUDWLQJ�SULPDU\�FDUH�LQ�FDQFHU�VXUYLYRUVKLS
SURJUDPV��PRGHOV�RI�FDUH�IRU�D�JURZLQJ�SDWLHQW�SRSXODWLRQ��2QFRORJLVW�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 2HIILQJHU�.&��$UJHQEULJKW�.(��/HYLWW�*$��HW�DO��0RGHOV�RI�FDQFHU
VXUYLYRUVKLS�KHDOWK�FDUH��PRYLQJ�IRUZDUG��$P�6RF�&OLQ�2QFRO�(GXF�
%RRN���������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 1HNKO\XGRY�/��$]L]�10��/HUUR�&��9LUJR�.6��2QFRORJLVWV
�DQG
SULPDU\�FDUH�SK\VLFLDQV
�DZDUHQHVV�RI�ODWH�DQG�ORQJ�WHUP�HIIHFWV�RI�
FKHPRWKHUDS\��LPSOLFDWLRQV�IRU�FDUH�RI�WKH�JURZLQJ�SRSXODWLRQ�RI�
VXUYLYRUV��-�2QFRO�3UDFW���������H�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 3RWRVN\�$/��+DQ�3.��5RZODQG�-��HW�DO��'LIIHUHQFHV�EHWZHHQ�SULPDU\
FDUH�SK\VLFLDQV
�DQG�RQFRORJLVWV
�NQRZOHGJH��DWWLWXGHV�DQG�SUDFWLFHV�
UHJDUGLQJ�WKH�FDUH�RI�FDQFHU�VXUYLYRUV��-�*HQ�,QWHUQ�0HG��������������
������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 9LUJR�.6��/HUUR�&&��.ODEXQGH�&1��HW�DO��%DUULHUV�WR�EUHDVW�DQG
FRORUHFWDO�FDQFHU�VXUYLYRUVKLS�FDUH��SHUFHSWLRQV�RI�SULPDU\�FDUH�
SK\VLFLDQV�DQG�PHGLFDO�RQFRORJLVWV�LQ�WKH�8QLWHG�6WDWHV��-�&OLQ�2QFRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� +HLQV�0��6FKHOOHYLV�)��5LMNHQ�0��HW�DO��'HWHUPLQDQWV�RI�LQFUHDVHG
SULPDU\�KHDOWK�FDUH�XVH�LQ�FDQFHU�VXUYLYRUV��-�&OLQ�2QFRO��������������
������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 6Q\GHU�&)��)ULFN�.'��3HDLUV�.6��HW�DO��&RPSDULQJ�FDUH�IRU�EUHDVW
FDQFHU�VXUYLYRUV�WR�QRQ�FDQFHU�FRQWUROV��D�ILYH�\HDU�ORQJLWXGLQDO�VWXG\��-�
*HQ�,QWHUQ�0HG������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� .ODEXQGH�&1��+DQ�3.��(DUOH�&&��HW�DO��3K\VLFLDQ�UROHV�LQ�WKH
FDQFHU�UHODWHG�IROORZ�XS�FDUH�RI�FDQFHU�VXUYLYRUV��)DP�0HG�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� +XGVRQ�69��0LOOHU�60��+HPOHU�-��HW�DO��$GXOW�FDQFHU�VXUYLYRUV
GLVFXVV�IROORZ�XS�LQ�SULPDU\�FDUH��
QRW�ZKDW�L�ZDQW��EXW�PD\EH�ZKDW�L�
QHHG
��$QQ�)DP�0HG������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 0D\HU�(/��*URSSHU�$%��1HYLOOH�%$��HW�DO��%UHDVW�FDQFHU�VXUYLYRUV

SHUFHSWLRQV�RI�VXUYLYRUVKLS�FDUH�RSWLRQV��-�&OLQ�2QFRO������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� .KDQ�1)��(YDQV�-��5RVH�3:��$�TXDOLWDWLYH�VWXG\�RI�XQPHW�QHHGV
DQG�LQWHUDFWLRQV�ZLWK�SULPDU\�FDUH�DPRQJ�FDQFHU�VXUYLYRUV��%U�-�&DQFHU�
���������6XSSO���6�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

��� *UXQIHOG�(��/HYLQH�01��-XOLDQ�-$��HW�DO��5DQGRPL]HG�WULDO�RI�ORQJ�
WHUP�IROORZ�XS�IRU�HDUO\�VWDJH�EUHDVW�FDQFHU��D�FRPSDULVRQ�RI�IDPLO\�
SK\VLFLDQ�YHUVXV�VSHFLDOLVW�FDUH��-�&OLQ�2QFRO������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� :DWWFKRZ�'$��:HOOHU�'3��(VWHUPDQ�$��HW�DO��*HQHUDO�SUDFWLFH�YV
VXUJLFDO�EDVHG�IROORZ�XS�IRU�SDWLHQWV�ZLWK�FRORQ�FDQFHU��UDQGRPLVHG�
FRQWUROOHG�WULDO��%U�-�&DQFHU��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 5HFKLV�5��%HFNMRUG�(%��1XWW�6��3RWHQWLDO�EHQHILWV�RI�WUHDWPHQW
VXPPDULHV�IRU�VXUYLYRUV
�KHDOWK�DQG�LQIRUPDWLRQ�QHHGV��UHVXOWV�IURP�D�
/,9(67521*�VXUYH\��-�2QFRO�3UDFW����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� *UXQIHOG�(��-XOLDQ�-$��3RQG�*��HW�DO��(YDOXDWLQJ�VXUYLYRUVKLS�FDUH
SODQV��UHVXOWV�RI�D�UDQGRPL]HG��FOLQLFDO�WULDO�RI�SDWLHQWV�ZLWK�EUHDVW�
FDQFHU��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� -HIIRUG�0��6FKRILHOG�3��(PHU\�-��,PSURYLQJ�VXUYLYRUVKLS�FDUH��-�&OLQ
2QFRO��������������������DXWKRU�UHSO\������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 6PLWK�7-��6Q\GHU�&��,V�LW�WLPH�IRU��VXUYLYRUVKLS�FDUH��SODQ�%"�-�&OLQ
2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

��� 6WULFNHU�&7��-DFREV�/$��3DOPHU�6&��6XUYLYRUVKLS�FDUH�SODQV��DQ
DUJXPHQW�IRU�HYLGHQFH�RYHU�FRPPRQ�VHQVH��-�&OLQ�2QFRO��������������
������DXWKRU�UHSO\������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%UHQQDQ�0(��*RUPDOO\�-)��%XWRZ�3��HW�DO��6XUYLYRUVKLS�FDUH�SODQV�
LQ�FDQFHU��D�V\VWHPDWLF�UHYLHZ�RI�FDUH�SODQ�RXWFRPHV��%U�-�&DQFHU�
��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0D\HU�'.��%LUNHQ�6$��&KHFN�'.��&KHQ�5&��6XPPLQJ�LW�XS��$Q�
LQWHJUDWLYH�UHYLHZ�RI�VWXGLHV�RI�FDQFHU�VXUYLYRUVKLS�FDUH�SODQV�������
�������&DQFHU�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0D\HU�'.��*HUVWHO�$��:DOWRQ�$/��HW�DO��,PSOHPHQWLQJ�VXUYLYRUVKLS�
FDUH�SODQV�IRU�FRORQ�FDQFHU�VXUYLYRUV��2QFRO�1XUV�)RUXP�������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%ODQFK�+DUWLJDQ�'��)RUV\WKH�/3��$OIDQR�&0��HW�DO��3URYLVLRQ�DQG�
GLVFXVVLRQ�RI�VXUYLYRUVKLS�FDUH�SODQV�DPRQJ�FDQFHU�VXUYLYRUV��UHVXOWV�RI�
D�QDWLRQDOO\�UHSUHVHQWDWLYH�VXUYH\�RI�RQFRORJLVWV�DQG�SULPDU\�FDUH�
SK\VLFLDQV��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0D\HU�'.��1HNKO\XGRY�/��6Q\GHU�&)��HW�DO��$PHULFDQ�VRFLHW\�RI�
FOLQLFDO�RQFRORJ\�FOLQLFDO�H[SHUW�VWDWHPHQW�RQ�FDQFHU�VXUYLYRUVKLS�FDUH�
SODQQLQJ��-�2QFRO�3UDFW������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����7HYDDUZHUN�$-��:LVLQVNL�.%��%XKU�.$��HW�DO��/HYHUDJLQJ�HOHFWURQLF�
KHDOWK�UHFRUG�V\VWHPV�WR�FUHDWH�DQG�SURYLGH�HOHFWURQLF�FDQFHU�
VXUYLYRUVKLS�FDUH�SODQV��D�SLORW�VWXG\��-�2QFRO�3UDFW���������H���������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$YLV�1(��6PLWK�.:��0F*UDZ�6��HW�DO��$VVHVVLQJ�TXDOLW\�RI�OLIH�LQ�
DGXOW�FDQFHU�VXUYLYRUV��4/$&6���4XDO�/LIH�5HV��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DPSEHOO�+6��+DOO�$(��6DQVRQ�)LVKHU�5:��HW�DO��'HYHORSPHQW�DQG�
YDOLGDWLRQ�RI�WKH�6KRUW�)RUP�6XUYLYRU�8QPHW�1HHGV�6XUYH\��6)�6816���
6XSSRUW�&DUH�&DQFHU��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&KRSUD�,��.DPDO�.0��$�V\VWHPDWLF�UHYLHZ�RI�TXDOLW\�RI�OLIH�
LQVWUXPHQWV�LQ�ORQJ�WHUP�EUHDVW�FDQFHU�VXUYLYRUV��+HDOWK�4XDO�/LIH�
2XWFRPHV�������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����)HUUHOO�%5��'RZ�.+��*UDQW�0��0HDVXUHPHQW�RI�WKH�TXDOLW\�RI�OLIH�LQ�
FDQFHU�VXUYLYRUV��4XDO�/LIH�5HV�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����*DQ]�3$��&DQFHU�5HKDELOLWDWLRQ�(YDOXDWLRQ�6\VWHP��&$5(6��DQG�
&$5(6�6)�QRZ�SXEOLFO\�DYDLODEOH��-�&OLQ�2QFRO��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3HDUFH�1-��6DQVRQ�)LVKHU�5��&DPSEHOO�+6��0HDVXULQJ�TXDOLW\�RI�
OLIH�LQ�FDQFHU�VXUYLYRUV��D�PHWKRGRORJLFDO�UHYLHZ�RI�H[LVWLQJ�VFDOHV��
3V\FKRRQFRORJ\������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5LFKDUGVRQ�$��$GGLQJWRQ�+DOO�-��$PLU�=��HW�DO��.QRZOHGJH��
LJQRUDQFH�DQG�SULRULWLHV�IRU�UHVHDUFK�LQ�NH\�DUHDV�RI�FDQFHU�
VXUYLYRUVKLS��ILQGLQJV�IURP�D�VFRSLQJ�UHYLHZ��%U�-�&DQFHU����������
6XSSO���6�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3DOHVK�2��'HPDUN�:DKQHIULHG�:��0XVWLDQ�.��HW�DO��&RQGXFWLQJ�
FDQFHU�FRQWURO�DQG�VXUYLYRUVKLS�UHVHDUFK�YLD�FRRSHUDWLYH�JURXSV��D�
UHSRUW�IURP�WKH�$PHULFDQ�6RFLHW\�RI�3UHYHQWLYH�2QFRORJ\��&DQFHU�
(SLGHPLRO�%LRPDUNHUV�3UHY��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6WDQWRQ�$/��:KDW�KDSSHQV�QRZ"�3V\FKRVRFLDO�FDUH�IRU�FDQFHU�
VXUYLYRUV�DIWHU�PHGLFDO�WUHDWPHQW�FRPSOHWLRQ��-�&OLQ�2QFRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$OIDQR�&0��6PLWK�7��GH�0RRU�-6��HW�DO��$Q�DFWLRQ�SODQ�IRU�
WUDQVODWLQJ�FDQFHU�VXUYLYRUVKLS�UHVHDUFK�LQWR�FDUH��-�1DWO�&DQFHU�,QVW�
����������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0HKQHUW�$��.RFK�8��6XQGHUPDQQ�&��'LQNHO�$��3UHGLFWRUV�RI�IHDU�RI�
UHFXUUHQFH�LQ�SDWLHQWV�RQH�\HDU�DIWHU�FDQFHU�UHKDELOLWDWLRQ��D�SURVSHFWLYH�
VWXG\��$FWD�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5RHULQN�6+��GH�5LGGHU�0��3ULQV�-��HW�DO��+LJK�OHYHO�RI�GLVWUHVV�LQ�
ORQJ�WHUP�VXUYLYRUV�RI�WK\URLG�FDUFLQRPD��UHVXOWV�RI�UDSLG�VFUHHQLQJ�
XVLQJ�WKH�GLVWUHVV�WKHUPRPHWHU��$FWD�2QFRO������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.HQGDO�:��6XLFLGH�DQG�FDQFHU��D�JHQGHU�FRPSDUDWLYH�VWXG\��
$QQDOV�RI�2QFRORJ\������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0LOOHU�0��0RJXQ�+��$]UDHO�'��HW�DO��&DQFHU�DQG�WKH�ULVN�RI�VXLFLGH�
LQ�ROGHU�$PHULFDQV��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0LVRQR�6��:HLVV�16��)DQQ�-5��HW�DO��,QFLGHQFH�RI�VXLFLGH�LQ�
SHUVRQV�ZLWK�FDQFHU��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5HFNOLWLV�&-��'LOOHU�/5��/L�;��HW�DO��6XLFLGH�LGHDWLRQ�LQ�DGXOW�
VXUYLYRUV�RI�FKLOGKRRG�FDQFHU��D�UHSRUW�IURP�WKH�&KLOGKRRG�&DQFHU�
6XUYLYRU�6WXG\��-�&OLQ�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:DONHU�-��:DWHUV�5$��0XUUD\�*��HW�DO��%HWWHU�RII�GHDG��VXLFLGDO�
WKRXJKWV�LQ�FDQFHU�SDWLHQWV��-�&OLQ�2QFRO��������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%URZQ�-&��+XHGR�0HGLQD�7%��3HVFDWHOOR�/6��HW�DO��7KH�HIILFDF\�RI�
H[HUFLVH�LQ�UHGXFLQJ�GHSUHVVLYH�V\PSWRPV�DPRQJ�FDQFHU�VXUYLYRUV��D�
PHWD�DQDO\VLV��3/R6�2QH��������H�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/HQJDFKHU�&$��6KHOWRQ�00��5HLFK�55��HW�DO��0LQGIXOQHVV�EDVHG�
VWUHVV�UHGXFWLRQ��0%65�%&���LQ�EUHDVW�FDQFHU��HYDOXDWLQJ�IHDU�RI�
UHFXUUHQFH��)25��DV�D�PHGLDWRU�RI�SV\FKRORJLFDO�DQG�SK\VLFDO�
V\PSWRPV�LQ�D�UDQGRPL]HG�FRQWURO�WULDO��5&7���-�%HKDY�0HG�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����/HUPDQ�5��-DUVNL�5��5HD�+��HW�DO��,PSURYLQJ�V\PSWRPV�DQG�TXDOLW\�
RI�OLIH�RI�IHPDOH�FDQFHU�VXUYLYRUV��D�UDQGRPL]HG�FRQWUROOHG�VWXG\��$QQ�
6XUJ�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����2VERUQ�5/��'HPRQFDGD�$&��)HXHUVWHLQ�0��3V\FKRVRFLDO�
LQWHUYHQWLRQV�IRU�GHSUHVVLRQ��DQ[LHW\��DQG�TXDOLW\�RI�OLIH�LQ�FDQFHU�
VXUYLYRUV��PHWD�DQDO\VHV��,QW�-�3V\FKLDWU\�0HG����������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3LHW�-��:XUW]HQ�+��=DFKDULDH�5��7KH�HIIHFW�RI�PLQGIXOQHVV�EDVHG�
WKHUDS\�RQ�V\PSWRPV�RI�DQ[LHW\�DQG�GHSUHVVLRQ�LQ�DGXOW�FDQFHU�SDWLHQWV�
DQG�VXUYLYRUV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��-�&RQVXOW�&OLQ�
3V\FKRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6LPSVRQ�-6��&DUOVRQ�/(��7UHZ�0(��(IIHFW�RI�JURXS�WKHUDS\�IRU�
EUHDVW�FDQFHU�RQ�KHDOWKFDUH�XWLOL]DWLRQ��&DQFHU�3UDFW���������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DUYHU�-5��6KDSLUR�&/��1J�$��HW�DO��$PHULFDQ�6RFLHW\�RI�&OLQLFDO�
2QFRORJ\�FOLQLFDO�HYLGHQFH�UHYLHZ�RQ�WKH�RQJRLQJ�FDUH�RI�DGXOW�FDQFHU�
VXUYLYRUV��FDUGLDF�DQG�SXOPRQDU\�ODWH�HIIHFWV��-�&OLQ�2QFRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'DUE\�6&��(ZHUW]�0��0F*DOH�3��HW�DO��5LVN�RI�LVFKHPLF�KHDUW�
GLVHDVH�LQ�ZRPHQ�DIWHU�UDGLRWKHUDS\�IRU�EUHDVW�FDQFHU��1�(QJO�-�0HG�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RVOHKL�-��7KH�FDUGLRYDVFXODU�SHULOV�RI�FDQFHU�VXUYLYRUVKLS��1�(QJO�
-�0HG���������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RVOHKL�-��&KHQJ�6��&DUGLR�RQFRORJ\��LW�WDNHV�WZR�WR�WUDQVODWH��6FL�
7UDQVO�0HG�����������IV�����$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6PLWK�/$��&RUQHOLXV�95��3OXPPHU�&-��HW�DO��&DUGLRWR[LFLW\�RI�
DQWKUDF\FOLQH�DJHQWV�IRU�WKH�WUHDWPHQW�RI�FDQFHU��V\VWHPDWLF�UHYLHZ�DQG�
PHWD�DQDO\VLV�RI�UDQGRPLVHG�FRQWUROOHG�WULDOV��%0&�&DQFHU�
�������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0LQRWWL�*��0HQQD�3��6DOYDWRUHOOL�(��HW�DO��$QWKUDF\FOLQHV��PROHFXODU�
DGYDQFHV�DQG�SKDUPDFRORJLF�GHYHORSPHQWV�LQ�DQWLWXPRU�DFWLYLW\�DQG�
FDUGLRWR[LFLW\��3KDUPDFRO�5HY������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'UDIWV�%&��7ZRPOH\�.0��'
$JRVWLQR�5��-U���HW�DO��/RZ�WR�PRGHUDWH�
GRVH�DQWKUDF\FOLQH�EDVHG�FKHPRWKHUDS\�LV�DVVRFLDWHG�ZLWK�HDUO\�
QRQLQYDVLYH�LPDJLQJ�HYLGHQFH�RI�VXEFOLQLFDO�FDUGLRYDVFXODU�GLVHDVH��
-$&&�&DUGLRYDVF�,PDJLQJ�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*URDUNH�-��7RQJ�'��.KDPEKDWL�-��HW�DO��%UHDVW�&DQFHU�WKHUDSLHV�
DQG�FDUGLRP\RSDWK\��0HGLFDO�&OLQLFV�RI�1RUWK�$PHULFD��������������
������$YDLODEOH�DW��KWWS���ZZZ�PHGLFDO�WKHFOLQLFV�FRP�DUWLFOH�6�����
����������������DEVWUDFW��

�����.RHOZ\Q�*-��.KRXUL�0��0DFNH\�-5��HW�DO��5XQQLQJ�RQ�HPSW\��
FDUGLRYDVFXODU�UHVHUYH�FDSDFLW\�DQG�ODWH�HIIHFWV�RI�WKHUDS\�LQ�FDQFHU�
VXUYLYRUVKLS��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.\�%��9HMSRQJVD�3��<HK�(7��HW�DO��(PHUJLQJ�SDUDGLJPV�LQ�
FDUGLRP\RSDWKLHV�DVVRFLDWHG�ZLWK�FDQFHU�WKHUDSLHV��&LUF�5HV�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DUGLQDOH�'��&RORPER�$��/DPDQWLD�*��HW�DO��$QWKUDF\FOLQH�LQGXFHG�
FDUGLRP\RSDWK\��FOLQLFDO�UHOHYDQFH�DQG�UHVSRQVH�WR�SKDUPDFRORJLF�
WKHUDS\��-�$P�&ROO�&DUGLRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����(IIHFW�RI�HQDODSULO�RQ�PRUWDOLW\�DQG�WKH�GHYHORSPHQW�RI�KHDUW�IDLOXUH�
LQ�DV\PSWRPDWLF�SDWLHQWV�ZLWK�UHGXFHG�OHIW�YHQWULFXODU�HMHFWLRQ�IUDFWLRQV��
7KH�62/9'�,QYHVWLJDWWRUV��1�(QJO�-�0HG�������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����7KDNXU�$��:LWWHOHV�50��&DQFHU�WKHUDS\�LQGXFHG�OHIW�YHQWULFXODU�
G\VIXQFWLRQ��LQWHUYHQWLRQV�DQG�SURJQRVLV��-�&DUG�)DLO������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6LOEHU�-+��&QDDQ�$��&ODUN�%-��HW�DO��(QDODSULO�WR�SUHYHQW�FDUGLDF�
IXQFWLRQ�GHFOLQH�LQ�ORQJ�WHUP�VXUYLYRUV�RI�SHGLDWULF�FDQFHU�H[SRVHG�WR�
DQWKUDF\FOLQHV��-�&OLQ�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$GDPR�9��5LFFLDUGL�*5��$GDPR�%��HW�DO��7KH�ULVN�RI�WR[LFLWLHV�IURP�
WUDVWX]XPDE��DORQH�RU�LQ�FRPELQDWLRQ��LQ�DQ�HOGHUO\�EUHDVW�FDQFHU�
SRSXODWLRQ��2QFRORJ\����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0LWUD�06��'RQWKDPVHWW\�6��:KLWH�%��0HKHQGDOH�+0��+LJK�IDW�GLHW�
IHG�REHVH�UDWV�DUH�KLJKO\�VHQVLWLYH�WR�GR[RUXELFLQ�LQGXFHG�FDUGLRWR[LFLW\��
7R[LFRO�$SSO�3KDUPDFRO�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FRWW�(��'DOH\�$-��'ROO�+��HW�DO��(IIHFWV�RI�DQ�H[HUFLVH�DQG�
K\SRFDORULF�KHDOWK\�HDWLQJ�SURJUDP�RQ�ELRPDUNHUV�DVVRFLDWHG�ZLWK�ORQJ�
WHUP�SURJQRVLV�DIWHU�HDUO\�VWDJH�EUHDVW�FDQFHU��D�UDQGRPL]HG�FRQWUROOHG�
WULDO��&DQFHU�&DXVHV�&RQWURO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)HUUDUL�1��7RVHWWL�)��'H�)ORUD�6��HW�DO��'LHW�GHULYHG�SK\WRFKHPLFDOV��
IURP�FDQFHU�FKHPRSUHYHQWLRQ�WR�FDUGLR�RQFRORJLFDO�SUHYHQWLRQ��&XUU�
'UXJ�7DUJHWV��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'ROLQVN\�9:��5RJDQ�.-��6XQJ�00��HW�DO��%RWK�DHURELF�H[HUFLVH�
DQG�UHVYHUDWURO�VXSSOHPHQWDWLRQ�DWWHQXDWH�GR[RUXELFLQ�LQGXFHG�FDUGLDF�

LQMXU\�LQ�PLFH��$P�-�3K\VLRO�(QGRFULQRO�0HWDE����������(���������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����(PWHU�&$��%RZOHV�'.��&XULQJ�WKH�FXUH��XWLOL]LQJ�H[HUFLVH�WR�OLPLW�
FDUGLRWR[LFLW\��0HG�6FL�6SRUWV�([HUF������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+\GRFN�'6��/LHQ�&<��-HQVHQ�%7��HW�DO��([HUFLVH�SUHFRQGLWLRQLQJ�
SURYLGHV�ORQJ�WHUP�SURWHFWLRQ�DJDLQVW�HDUO\�FKURQLF�GR[RUXELFLQ�
FDUGLRWR[LFLW\��,QWHJU�&DQFHU�7KHU����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5RFN�(��'H0LFKHOH�$��1XWULWLRQDO�DSSURDFKHV�WR�ODWH�WR[LFLWLHV�RI�
DGMXYDQW�FKHPRWKHUDS\�LQ�EUHDVW�FDQFHU�VXUYLYRUV��-�1XWU�
�������������6�����6��$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6WXUJHRQ�.0��.\�%��/LERQDWL�-5��6FKPLW]�.+��7KH�HIIHFWV�RI�
H[HUFLVH�RQ�FDUGLRYDVFXODU�RXWFRPHV�EHIRUH��GXULQJ��DQG�DIWHU�WUHDWPHQW�
IRU�EUHDVW�FDQFHU��%UHDVW�&DQFHU�5HV�7UHDW�������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+XQW�6$��%DNHU�':��&KLQ�0+��HW�DO��$&&�$+$�JXLGHOLQHV�IRU�WKH�
HYDOXDWLRQ�DQG�PDQDJHPHQW�RI�FKURQLF�KHDUW�IDLOXUH�LQ�WKH�DGXOW��
H[HFXWLYH�VXPPDU\��$�UHSRUW�RI�WKH�$PHULFDQ�&ROOHJH�RI�
&DUGLRORJ\�$PHULFDQ�+HDUW�$VVRFLDWLRQ�7DVN�)RUFH�RQ�3UDFWLFH�
*XLGHOLQHV��&RPPLWWHH�WR�UHYLVH�WKH������*XLGHOLQHV�IRU�WKH�(YDOXDWLRQ�
DQG�0DQDJHPHQW�RI�+HDUW�)DLOXUH���-�$P�&ROO�&DUGLRO��������������
������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-RQHV�/:��(YHV�1'��+D\NRZVN\�0��HW�DO��([HUFLVH�LQWROHUDQFH�LQ�
FDQFHU�DQG�WKH�UROH�RI�H[HUFLVH�WKHUDS\�WR�UHYHUVH�G\VIXQFWLRQ��/DQFHW�
2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����7KH�&ULWHULD�&RPPLWWHH�RI�WKH�1HZ�<RUN�+HDUW�$VVRFLDWLRQ��
1RPHQFODWXUH�DQG�FULWHULD�IRU�GLDJQRVLV�RI�GLVHDVHV�RI�WKH�KHDUW�DQG�
JUHDW�YHVVHOV��HG��WK���%RVWRQ��0$��/LWWOH�	�%URZQ��������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����6KDQNDU�60��0DULQD�1��+XGVRQ�00��HW�DO��0RQLWRULQJ�IRU�
FDUGLRYDVFXODU�GLVHDVH�LQ�VXUYLYRUV�RI�FKLOGKRRG�FDQFHU��UHSRUW�IURP�WKH�
&DUGLRYDVFXODU�'LVHDVH�7DVN�)RUFH�RI�WKH�&KLOGUHQ
V�2QFRORJ\�*URXS��
3HGLDWULFV����������H���������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����(DUOH�&&��&DQFHU�VXUYLYRUVKLS�UHVHDUFK�DQG�JXLGHOLQHV��PD\EH�WKH�
FDUW�VKRXOG�EH�EHVLGH�WKH�KRUVH��-�&OLQ�2QFRO��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����<HK�-0��1RKULD�$��'LOOHU�/��5RXWLQH�HFKRFDUGLRJUDSK\�VFUHHQLQJ�
IRU�DV\PSWRPDWLF�OHIW�YHQWULFXODU�G\VIXQFWLRQ�LQ�FKLOGKRRG�FDQFHU�
VXUYLYRUV��D�PRGHO�EDVHG�HVWLPDWLRQ�RI�WKH�FOLQLFDO�DQG�HFRQRPLF�
HIIHFWV��$QQ�,QWHUQ�0HG�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6WHLQJDUW�50��/LX�-(��2HIILQJHU�.&��&RVW�HIIHFWLYHQHVV�RI�
VFUHHQLQJ�IRU�DV\PSWRPDWLF�OHIW�YHQWULFXODU�G\VIXQFWLRQ�LQ�FKLOGKRRG�
FDQFHU�VXUYLYRUV��$QQ�,QWHUQ�0HG�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3ODQD�-&��*DOGHULVL�0��%DUDF�$��HW�DO��([SHUW�FRQVHQVXV�IRU�
PXOWLPRGDOLW\�LPDJLQJ�HYDOXDWLRQ�RI�DGXOW�SDWLHQWV�GXULQJ�DQG�DIWHU�
FDQFHU�WKHUDS\��D�UHSRUW�IURP�WKH�$PHULFDQ�6RFLHW\�RI�
(FKRFDUGLRJUDSK\�DQG�WKH�(XURSHDQ�$VVRFLDWLRQ�RI�&DUGLRYDVFXODU�
,PDJLQJ��-�$P�6RF�(FKRFDUGLRJU������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����<DQF\�&:��-HVVXS�0��%R]NXUW�%��HW�DO�������$&&)�$+$�JXLGHOLQH�
IRU�WKH�PDQDJHPHQW�RI�KHDUW�IDLOXUH��D�UHSRUW�RI�WKH�$PHULFDQ�&ROOHJH�RI�
&DUGLRORJ\�)RXQGDWLRQ�$PHULFDQ�+HDUW�$VVRFLDWLRQ�7DVN�)RUFH�RQ�
3UDFWLFH�*XLGHOLQHV��-�$P�&ROO�&DUGLRO���������H���������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%RZOHV�(-��:HOOPDQ�5��)HLJHOVRQ�+6��HW�DO��5LVN�RI�KHDUW�IDLOXUH�LQ�
EUHDVW�FDQFHU�SDWLHQWV�DIWHU�DQWKUDF\FOLQH�DQG�WUDVWX]XPDE�WUHDWPHQW��D�
UHWURVSHFWLYH�FRKRUW�VWXG\��-�1DWO�&DQFHU�,QVW���������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6DZD\D�+��6HEDJ�,$��3ODQD�-&��HW�DO��$VVHVVPHQW�RI�
HFKRFDUGLRJUDSK\�DQG�ELRPDUNHUV�IRU�WKH�H[WHQGHG�SUHGLFWLRQ�RI�
FDUGLRWR[LFLW\�LQ�SDWLHQWV�WUHDWHG�ZLWK�DQWKUDF\FOLQHV��WD[DQHV��DQG�
WUDVWX]XPDE��&LUF�&DUGLRYDVF�,PDJLQJ�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����7KLJSHQ�6&��*HUDFL�6$��3UHGLFWLRQ�RI�DQWKUDF\FOLQH�LQGXFHG�OHIW�
YHQWULFXODU�G\VIXQFWLRQ�E\�FDUGLDF�WURSRQLQV��6RXWK�0HG�-�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RQVXH]�--��'HWHFWLRQ�DQG�SUHYHQWLRQ�RI�FDUGLDF�FRPSOLFDWLRQV�RI�
FDQFHU�FKHPRWKHUDS\��$UFK�&DUGLRYDVF�'LV�������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����7DQ�&KLX�(��<RWKHUV�*��5RPRQG�(��HW�DO��$VVHVVPHQW�RI�FDUGLDF�
G\VIXQFWLRQ�LQ�D�UDQGRPL]HG�WULDO�FRPSDULQJ�GR[RUXELFLQ�DQG�
F\FORSKRVSKDPLGH�IROORZHG�E\�SDFOLWD[HO��ZLWK�RU�ZLWKRXW�WUDVWX]XPDE�
DV�DGMXYDQW�WKHUDS\�LQ�QRGH�SRVLWLYH��KXPDQ�HSLGHUPDO�JURZWK�IDFWRU�
UHFHSWRU���RYHUH[SUHVVLQJ�EUHDVW�FDQFHU��16$%3�%�����-�&OLQ�2QFRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*URDUNH�-'��1JX\HQ�3/��1RKULD�$��HW�DO��&DUGLRYDVFXODU�
FRPSOLFDWLRQV�RI�UDGLDWLRQ�WKHUDS\�IRU�WKRUDFLF�PDOLJQDQFLHV��WKH�UROH�IRU�
QRQ�LQYDVLYH�LPDJLQJ�IRU�GHWHFWLRQ�RI�FDUGLRYDVFXODU�GLVHDVH��(XU�+HDUW�
-������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����7KDYHQGLUDQDWKDQ�3��3RXOLQ�)��/LP�.'��HW�DO��8VH�RI�P\RFDUGLDO�
VWUDLQ�LPDJLQJ�E\�HFKRFDUGLRJUDSK\�IRU�WKH�HDUO\�GHWHFWLRQ�RI�
FDUGLRWR[LFLW\�LQ�SDWLHQWV�GXULQJ�DQG�DIWHU�FDQFHU�FKHPRWKHUDS\��D�
V\VWHPDWLF�UHYLHZ��-�$P�&ROO�&DUGLRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FRWW�-0��.KDNRR�$��0DFNH\�-5��HW�DO��0RGXODWLRQ�RI�
DQWKUDF\FOLQH�LQGXFHG�FDUGLRWR[LFLW\�E\�DHURELF�H[HUFLVH�LQ�EUHDVW�
FDQFHU��FXUUHQW�HYLGHQFH�DQG�XQGHUO\LQJ�PHFKDQLVPV��&LUFXODWLRQ�



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-DQHOVLQV�0&��.RKOL�6��0RKLOH�6*��HW�DO��$Q�XSGDWH�RQ�FDQFHU��DQG�
FKHPRWKHUDS\�UHODWHG�FRJQLWLYH�G\VIXQFWLRQ��FXUUHQW�VWDWXV��6HPLQ�
2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:HIHO�-6��6FKDJHQ�6%��&KHPRWKHUDS\�UHODWHG�FRJQLWLYH�
G\VIXQFWLRQ��&XUU�1HXURO�1HXURVFL�5HS������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$KOHV�7$��6D\NLQ�$-��0F'RQDOG�%&��HW�DO��&RJQLWLYH�IXQFWLRQ�LQ�
EUHDVW�FDQFHU�SDWLHQWV�SULRU�WR�DGMXYDQW�WUHDWPHQW��%UHDVW�&DQFHU�5HV�
7UHDW�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$KOHV�7$��6D\NLQ�$-��0F'RQDOG�%&��HW�DO��/RQJLWXGLQDO�
DVVHVVPHQW�RI�FRJQLWLYH�FKDQJHV�DVVRFLDWHG�ZLWK�DGMXYDQW�WUHDWPHQW�IRU�
EUHDVW�FDQFHU��LPSDFW�RI�DJH�DQG�FRJQLWLYH�UHVHUYH��-�&OLQ�2QFRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$KOHV�7$��5RRW�-&��5\DQ�(/��&DQFHU��DQG�FDQFHU�WUHDWPHQW�
DVVRFLDWHG�FRJQLWLYH�FKDQJH��DQ�XSGDWH�RQ�WKH�VWDWH�RI�WKH�VFLHQFH��-�
&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+RGJVRQ�.'��+XWFKLQVRQ�$'��:LOVRQ�&-��1HWWHOEHFN�7��$�PHWD�
DQDO\VLV�RI�WKH�HIIHFWV�RI�FKHPRWKHUDS\�RQ�FRJQLWLRQ�LQ�SDWLHQWV�ZLWK�
FDQFHU��&DQFHU�7UHDW�5HY������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3KLOOLSV�.0��-LP�+6��6PDOO�%-��HW�DO��&RJQLWLYH�IXQFWLRQLQJ�DIWHU�
FDQFHU�WUHDWPHQW��D���\HDU�ORQJLWXGLQDO�FRPSDULVRQ�RI�EUHDVW�FDQFHU�
VXUYLYRUV�WUHDWHG�ZLWK�FKHPRWKHUDS\�RU�UDGLDWLRQ�DQG�QRQFDQFHU�
FRQWUROV��&DQFHU���������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����9DUG\�-��'KLOORQ�+0��3RQG�*5��HW�DO��&RJQLWLYH�IXQFWLRQ�DQG�IDWLJXH�
DIWHU�GLDJQRVLV�RI�FRORUHFWDO�FDQFHU��$QQ�2QFRO��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:HIHO�-6��/HQ]L�5��7KHULDXOW�5/��HW�DO��7KH�FRJQLWLYH�VHTXHODH�RI�
VWDQGDUG�GRVH�DGMXYDQW�FKHPRWKHUDS\�LQ�ZRPHQ�ZLWK�EUHDVW�FDUFLQRPD��
UHVXOWV�RI�D�SURVSHFWLYH��UDQGRPL]HG��ORQJLWXGLQDO�WULDO��&DQFHU�
��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:HIHO�-6��/HQ]L�5��7KHULDXOW�5��HW�DO��
&KHPREUDLQ
�LQ�EUHDVW�
FDUFLQRPD"��D�SURORJXH��&DQFHU�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-HDQ�3LHUUH�3��:LQWHUV�3&��$KOHV�7$��HW�DO��3UHYDOHQFH�RI�VHOI�
UHSRUWHG�PHPRU\�SUREOHPV�LQ�DGXOW�FDQFHU�VXUYLYRUV��D�QDWLRQDO�FURVV�
VHFWLRQDO�VWXG\��-�2QFRO�3UDFW���������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$KOHV�7$��6D\NLQ�$-��)XUVWHQEHUJ�&7��HW�DO��1HXURSV\FKRORJLF�
LPSDFW�RI�VWDQGDUG�GRVH�V\VWHPLF�FKHPRWKHUDS\�LQ�ORQJ�WHUP�VXUYLYRUV�
RI�EUHDVW�FDQFHU�DQG�O\PSKRPD��-�&OLQ�2QFRO������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$QGHUVRQ�+DQOH\�&��6KHUPDQ�0/��5LJJV�5��HW�DO��
1HXURSV\FKRORJLFDO�HIIHFWV�RI�WUHDWPHQWV�IRU�DGXOWV�ZLWK�FDQFHU��$��
PHWD�DQDO\VLV�DQG�UHYLHZ�RI�WKH�OLWHUDWXUH��-RXUQDO�RI�WKH�,QWHUQDWLRQDO�
1HXURSV\FKRORJLFDO�6RFLHW\�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'HSUH]�6��$PDQW�)��6PHHWV�$��HW�DO��/RQJLWXGLQDO�DVVHVVPHQW�RI�
FKHPRWKHUDS\�LQGXFHG�VWUXFWXUDO�FKDQJHV�LQ�FHUHEUDO�ZKLWH�PDWWHU�DQG�
LWV�FRUUHODWLRQ�ZLWK�LPSDLUHG�FRJQLWLYH�IXQFWLRQLQJ��-�&OLQ�2QFRO�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-LP�+6��3KLOOLSV�.0��&KDLW�6��HW�DO��0HWD�DQDO\VLV�RI�FRJQLWLYH�
IXQFWLRQLQJ�LQ�EUHDVW�FDQFHU�VXUYLYRUV�SUHYLRXVO\�WUHDWHG�ZLWK�VWDQGDUG�



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

GRVH�FKHPRWKHUDS\��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-LP�+6��6PDOO�%��+DUWPDQ�6��HW�DO��&OLQLFDO�SUHGLFWRUV�RI�FRJQLWLYH�
IXQFWLRQ�LQ�DGXOWV�WUHDWHG�ZLWK�KHPDWRSRLHWLF�FHOO�WUDQVSODQWDWLRQ��&DQFHU�
��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0HDGRZV�0(��&KDQJ�*��-RQHV�-$��HW�DO��3UHGLFWRUV�RI�
QHXURSV\FKRORJLFDO�FKDQJH�LQ�SDWLHQWV�ZLWK�FKURQLF�P\HORJHQRXV�
OHXNHPLD�DQG�P\HORG\VSODVWLF�V\QGURPH��$UFK�&OLQ�1HXURSV\FKRO�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6DQWLQL�%��7DODFFKL�$��6TXLQWDQL�*��HW�DO��&RJQLWLYH�RXWFRPH�DIWHU�
DZDNH�VXUJHU\�IRU�WXPRUV�LQ�ODQJXDJH�DUHDV��-�1HXURRQFRO�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6DWRHU�'��9RUN�-��9LVFK�%ULQN�(��HW�DO��&RJQLWLYH�IXQFWLRQLQJ�HDUO\�
DIWHU�VXUJHU\�RI�JOLRPDV�LQ�HORTXHQW�DUHDV��-�1HXURVXUJ��������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FKHUZDWK�$��6FKLUPHU�/��.UXVH�0��HW�DO��&RJQLWLYH�IXQFWLRQLQJ�LQ�
DOORJHQHLF�KHPDWRSRLHWLF�VWHP�FHOO�WUDQVSODQWDWLRQ�UHFLSLHQWV�DQG�LWV�
PHGLFDO�FRUUHODWHV��D�SURVSHFWLYH�PXOWLFHQWHU�VWXG\��3V\FKRRQFRORJ\�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FRFFLDQWL�6��'HWWL�%��&LSUHVVL�6��HW�DO��&KDQJHV�LQ�QHXURFRJQLWLYH�
IXQFWLRQLQJ�DQG�TXDOLW\�RI�OLIH�LQ�DGXOW�SDWLHQWV�ZLWK�EUDLQ�WXPRUV�WUHDWHG�
ZLWK�UDGLRWKHUDS\��-�1HXURRQFRO�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6WHZDUW�$��%LHODMHZ�&��&ROOLQV�%��HW�DO��$�PHWD�DQDO\VLV�RI�WKH�
QHXURSV\FKRORJLFDO�HIIHFWV�RI�DGMXYDQW�FKHPRWKHUDS\�WUHDWPHQW�LQ�
ZRPHQ�WUHDWHG�IRU�EUHDVW�FDQFHU��&OLQ�1HXURSV\FKRO����������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6\UMDOD�./��$UWKHUKROW�6%��.XUODQG�%)��HW�DO��3URVSHFWLYH�
QHXURFRJQLWLYH�IXQFWLRQ�RYHU���\HDUV�DIWHU�DOORJHQHLF�KHPDWRSRLHWLF�FHOO�
WUDQVSODQWDWLRQ�IRU�FDQFHU�VXUYLYRUV�FRPSDUHG�ZLWK�PDWFKHG�FRQWUROV�DW�
��\HDUV��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����9DUG\�-��5RXUNH�6��7DQQRFN�,)��(YDOXDWLRQ�RI�FRJQLWLYH�IXQFWLRQ�
DVVRFLDWHG�ZLWK�FKHPRWKHUDS\��D�UHYLHZ�RI�SXEOLVKHG�VWXGLHV�DQG�
UHFRPPHQGDWLRQV�IRU�IXWXUH�UHVHDUFK��-�&OLQ�2QFRO��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����=XFFKHOOD�&��%DUWROR�0��'L�/RUHQ]R�&��HW�DO��&RJQLWLYH�LPSDLUPHQW�
LQ�SULPDU\�EUDLQ�WXPRUV�RXWSDWLHQWV��D�SURVSHFWLYH�FURVV�VHFWLRQDO�
VXUYH\��-�1HXURRQFRO�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FKPLGW�-(��%HFNMRUG�(��%RYEMHUJ�'+��HW�DO��3UHYDOHQFH�RI�
SHUFHLYHG�FRJQLWLYH�G\VIXQFWLRQ�LQ�VXUYLYRUV�RI�D�ZLGH�UDQJH�RI�FDQFHUV��
UHVXOWV�IURP�WKH������/,9(67521*�VXUYH\��-�&DQFHU�6XUYLY�������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.RSSHOPDQV�9��%UHWHOHU�00��%RRJHUG�:��HW�DO��
1HXURSV\FKRORJLFDO�SHUIRUPDQFH�LQ�VXUYLYRUV�RI�EUHDVW�FDQFHU�PRUH�
WKDQ����\HDUV�DIWHU�DGMXYDQW�FKHPRWKHUDS\��-�&OLQ�2QFRO��������������
������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+DUGHU�+��9DQ�*RRO�$5��'XLYHQYRRUGHQ�+-��HW�DO��&DVH�UHIHUHQW�
FRPSDULVRQ�RI�FRJQLWLYH�IXQFWLRQV�LQ�SDWLHQWV�UHFHLYLQJ�KDHPDWRSRLHWLF�
VWHP�FHOO�WUDQVSODQWDWLRQ�IRU�KDHPDWRORJLFDO�PDOLJQDQFLHV��WZR�\HDU�
IROORZ�XS�UHVXOWV��(XU�-�&DQFHU��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*DQ]�3$��.ZDQ�/��&DVWHOORQ�6$��HW�DO��&RJQLWLYH�FRPSODLQWV�DIWHU�
EUHDVW�FDQFHU�WUHDWPHQWV��H[DPLQLQJ�WKH�UHODWLRQVKLS�ZLWK�
QHXURSV\FKRORJLFDO�WHVW�SHUIRUPDQFH��-�1DWO�&DQFHU�,QVW��������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����'HSUH]�6��%LOOLHW�7��6XQDHUW�6��/HHPDQV�$��'LIIXVLRQ�WHQVRU�05,�RI�
FKHPRWKHUDS\�LQGXFHG�FRJQLWLYH�LPSDLUPHQW�LQ�QRQ�&16�FDQFHU�
SDWLHQWV��D�UHYLHZ��%UDLQ�,PDJLQJ�%HKDY�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6LPR�0��5LID�5RV�;��5RGULJXH]�)RUQHOOV�$��%UXQD�-��&KHPREUDLQ��
D�V\VWHPDWLF�UHYLHZ�RI�VWUXFWXUDO�DQG�IXQFWLRQDO�QHXURLPDJLQJ�VWXGLHV��
1HXURVFL�%LREHKDY�5HY��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'HSUH]�6��9DQGHQEXOFNH�0��3HHWHUV�5��HW�DO��/RQJLWXGLQDO�
DVVHVVPHQW�RI�FKHPRWKHUDS\�LQGXFHG�DOWHUDWLRQV�LQ�EUDLQ�DFWLYDWLRQ�
GXULQJ�PXOWLWDVNLQJ�DQG�LWV�UHODWLRQ�ZLWK�FRJQLWLYH�FRPSODLQWV��-�&OLQ�
2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����GH�5XLWHU�0%��6FKDJHQ�6%��)XQFWLRQDO�05,�VWXGLHV�LQ�QRQ�&16�
FDQFHUV��%UDLQ�,PDJLQJ�%HKDY�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$KOHV�7$��6D\NLQ�$-��&DQGLGDWH�PHFKDQLVPV�IRU�FKHPRWKHUDS\�
LQGXFHG�FRJQLWLYH�FKDQJHV��1DW�5HY�&DQFHU�����������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:HIHO�-6��6DOHHED�$.��%X]GDU�$8��0H\HUV�&$��$FXWH�DQG�ODWH�
RQVHW�FRJQLWLYH�G\VIXQFWLRQ�DVVRFLDWHG�ZLWK�FKHPRWKHUDS\�LQ�ZRPHQ�
ZLWK�EUHDVW�FDQFHU��&DQFHU���������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FKDJHQ�6%��'DV�(��9HUPHXOHQ�,��,QIRUPDWLRQ�DERXW�
FKHPRWKHUDS\�DVVRFLDWHG�FRJQLWLYH�SUREOHPV�FRQWULEXWHV�WR�FRJQLWLYH�
SUREOHPV�LQ�FDQFHU�SDWLHQWV��3V\FKRRQFRORJ\��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����1HOVRQ�&-��1DQG\�1��5RWK�$-��&KHPRWKHUDS\�DQG�FRJQLWLYH�
GHILFLWV��PHFKDQLVPV��ILQGLQJV��DQG�SRWHQWLDO�LQWHUYHQWLRQV��3DOOLDW�
6XSSRUW�&DUH�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:HIHO�-6��9DUG\�-��$KOHV�7��6FKDJHQ�6%��,QWHUQDWLRQDO�&RJQLWLRQ�
DQG�&DQFHU�7DVN�)RUFH�UHFRPPHQGDWLRQV�WR�KDUPRQLVH�VWXGLHV�RI�
FRJQLWLYH�IXQFWLRQ�LQ�SDWLHQWV�ZLWK�FDQFHU��/DQFHW�2QFRO�������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����9DUG\�-��:HIHO�-6��$KOHV�7��HW�DO��&DQFHU�DQG�FDQFHU�WKHUDS\�
UHODWHG�FRJQLWLYH�G\VIXQFWLRQ��DQ�LQWHUQDWLRQDO�SHUVSHFWLYH�IURP�WKH�
9HQLFH�FRJQLWLYH�ZRUNVKRS��$QQ�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)ROVWHLQ�0)��)ROVWHLQ�6(��0F+XJK�35���0LQL�PHQWDO�VWDWH���$�
SUDFWLFDO�PHWKRG�IRU�JUDGLQJ�WKH�FRJQLWLYH�VWDWH�RI�SDWLHQWV�IRU�WKH�
FOLQLFLDQ��-�3V\FKLDWU�5HV������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����)HUJXVRQ�5-��0F'RQDOG�%&��5RFTXH�0$��HW�DO��'HYHORSPHQW�RI�
&%7�IRU�FKHPRWKHUDS\�UHODWHG�FRJQLWLYH�FKDQJH��UHVXOWV�RI�D�ZDLWOLVW�
FRQWURO�WULDO��3V\FKRRQFRORJ\������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*RHGHQGRUS�00��.QRRS�+��*LHOLVVHQ�0)��HW�DO��7KH�HIIHFWV�RI�
FRJQLWLYH�EHKDYLRUDO�WKHUDS\�IRU�SRVWFDQFHU�IDWLJXH�RQ�SHUFHLYHG�
FRJQLWLYH�GLVDELOLWLHV�DQG�QHXURSV\FKRORJLFDO�WHVW�SHUIRUPDQFH��-�3DLQ�
6\PSWRP�0DQDJH����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$QJHYDUHQ�0��$XIGHPNDPSH�*��9HUKDDU�+-��HW�DO��3K\VLFDO�DFWLYLW\�
DQG�HQKDQFHG�ILWQHVV�WR�LPSURYH�FRJQLWLYH�IXQFWLRQ�LQ�ROGHU�SHRSOH�
ZLWKRXW�NQRZQ�FRJQLWLYH�LPSDLUPHQW��&RFKUDQH�'DWDEDVH�6\VW�5HY�
�����&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)LW]SDWULFN�75��(GJDU�/��+ROFURIW�&��$VVHVVLQJ�WKH�UHODWLRQVKLS�
EHWZHHQ�SK\VLFDO�ILWQHVV�DFWLYLWLHV��FRJQLWLYH�KHDOWK��DQG�TXDOLW\�RI�OLIH�
DPRQJ�ROGHU�FDQFHU�VXUYLYRUV��-�3V\FKRVRF�2QFRO������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����.UDPHU�$)��(ULFNVRQ�.,��&DSLWDOL]LQJ�RQ�FRUWLFDO�SODVWLFLW\��LQIOXHQFH�
RI�SK\VLFDO�DFWLYLW\�RQ�FRJQLWLRQ�DQG�EUDLQ�IXQFWLRQ��7UHQGV�&RJQ�6FL�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3OD\HU�/��0DFNHQ]LH�/��:LOOLV�.��/RK�6<��:RPHQ
V�H[SHULHQFHV�RI�
FRJQLWLYH�FKDQJHV�RU�
FKHPREUDLQ
�IROORZLQJ�WUHDWPHQW�IRU�EUHDVW�FDQFHU��
$�UROH�IRU�RFFXSDWLRQDO�WKHUDS\"�$XVW�2FFXS�7KHU�-������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*HKULQJ�.��5RXNHPD�-$��6LWVNRRUQ�00��5HYLHZ�RI�UHFHQW�VWXGLHV�
RQ�LQWHUYHQWLRQV�IRU�FRJQLWLYH�GHILFLWV�LQ�SDWLHQWV�ZLWK�FDQFHU��([SHUW�5HY�
$QWLFDQFHU�7KHU������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0DU�)DQ�+*��&OHPRQV�0��;X�:��HW�DO��$�UDQGRPLVHG��SODFHER�
FRQWUROOHG��GRXEOH�EOLQG�WULDO�RI�WKH�HIIHFWV�RI�G�PHWK\OSKHQLGDWH�RQ�
IDWLJXH�DQG�FRJQLWLYH�G\VIXQFWLRQ�LQ�ZRPHQ�XQGHUJRLQJ�DGMXYDQW�
FKHPRWKHUDS\�IRU�EUHDVW�FDQFHU��6XSSRUW�&DUH�&DQFHU�������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&RQNOLQ�+0��.KDQ�5%��5HGGLFN�:(��HW�DO��$FXWH�QHXURFRJQLWLYH�
UHVSRQVH�WR�PHWK\OSKHQLGDWH�DPRQJ�VXUYLYRUV�RI�FKLOGKRRG�FDQFHU��D�
UDQGRPL]HG��GRXEOH�EOLQG��FURVV�RYHU�WULDO��-�3HGLDWU�3V\FKRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.RKOL�6��)LVKHU�6*��7UD�<��HW�DO��7KH�HIIHFW�RI�PRGDILQLO�RQ�FRJQLWLYH�
IXQFWLRQ�LQ�EUHDVW�FDQFHU�VXUYLYRUV��&DQFHU���������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/XQGRUII�/(��-RQVVRQ�%+��6MRJUHQ�3��0RGDILQLO�IRU�DWWHQWLRQDO�DQG�
SV\FKRPRWRU�G\VIXQFWLRQ�LQ�DGYDQFHG�FDQFHU��D�GRXEOH�EOLQG��
UDQGRPLVHG��FURVV�RYHU�WULDO��3DOOLDW�0HG������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*HKULQJ�.��3DWZDUGKDQ�6<��&ROOLQV�5��HW�DO��$�UDQGRPL]HG�WULDO�RQ�
WKH�HIILFDF\�RI�PHWK\OSKHQLGDWH�DQG�PRGDILQLO�IRU�LPSURYLQJ�FRJQLWLYH�

IXQFWLRQLQJ�DQG�V\PSWRPV�LQ�SDWLHQWV�ZLWK�D�SULPDU\�EUDLQ�WXPRU��-�
1HXURRQFRO�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%HUJHU�$0��$EHUQHWK\�$3��$WNLQVRQ�$��HW�DO��&DQFHU�UHODWHG�
IDWLJXH��-�1DWO�&RPSU�&DQF�1HWZ�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$KOEHUJ�.��(NPDQ�7��*DVWRQ�-RKDQVVRQ�)��0RFN�9��$VVHVVPHQW�
DQG�PDQDJHPHQW�RI�FDQFHU�UHODWHG�IDWLJXH�LQ�DGXOWV��/DQFHW�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&ROOLQV�--��'HYLQH�7'��'LFN�*6��HW�DO��7KH�PHDVXUHPHQW�RI�
V\PSWRPV�LQ�\RXQJ�FKLOGUHQ�ZLWK�FDQFHU��WKH�YDOLGDWLRQ�RI�WKH�0HPRULDO�
6\PSWRP�$VVHVVPHQW�6FDOH�LQ�FKLOGUHQ�DJHG�������-�3DLQ�6\PSWRP�
0DQDJH����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:DJQHU�/,��&HOOD�'��)DWLJXH�DQG�FDQFHU��FDXVHV��SUHYDOHQFH�DQG�
WUHDWPHQW�DSSURDFKHV��%U�-�&DQFHU������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+HQU\�'+��9LVZDQDWKDQ�+1��(ONLQ�(3��HW�DO��6\PSWRPV�DQG�
WUHDWPHQW�EXUGHQ�DVVRFLDWHG�ZLWK�FDQFHU�WUHDWPHQW��UHVXOWV�IURP�D�
FURVV�VHFWLRQDO�QDWLRQDO�VXUYH\�LQ�WKH�8�6��6XSSRUW�&DUH�&DQFHU�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+RIPDQ�0��5\DQ�-/��)LJXHURD�0RVHOH\�&'��HW�DO��&DQFHU�UHODWHG�
IDWLJXH��WKH�VFDOH�RI�WKH�SUREOHP��2QFRORJLVW���������6XSSO���������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%RZHU�-(��*DQ]�3$��$]L]�1��HW�DO��7�FHOO�KRPHRVWDVLV�LQ�EUHDVW�
FDQFHU�VXUYLYRUV�ZLWK�SHUVLVWHQW�IDWLJXH��-�1DWO�&DQFHU�,QVW�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����%RZHU�-(��*DQ]�3$��'HVPRQG�.$��HW�DO��)DWLJXH�LQ�EUHDVW�FDQFHU�
VXUYLYRUV��RFFXUUHQFH��FRUUHODWHV��DQG�LPSDFW�RQ�TXDOLW\�RI�OLIH��-�&OLQ�
2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&URP�'%��+LQGV�36��*DWWXVR�-6��HW�DO��&UHDWLQJ�WKH�EDVLV�IRU�D�
EUHDVW�KHDOWK�SURJUDP�IRU�IHPDOH�VXUYLYRUV�RI�+RGJNLQ�GLVHDVH�XVLQJ�D�
SDUWLFLSDWRU\�UHVHDUFK�DSSURDFK��2QFRO�1XUV�)RUXP��������������
������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)RVVD�6'��'DKO�$$��/RJH�-+��)DWLJXH��DQ[LHW\��DQG�GHSUHVVLRQ�LQ�
ORQJ�WHUP�VXUYLYRUV�RI�WHVWLFXODU�FDQFHU��-�&OLQ�2QFRO��������������
������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+DJKLJKDW�6��$NEDUL�0(��+RODNRXHL�.��HW�DO��)DFWRUV�SUHGLFWLQJ�
IDWLJXH�LQ�EUHDVW�FDQFHU�SDWLHQWV��6XSSRUW�&DUH�&DQFHU�������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5XIIHU�-8��)OHFKWQHU�+��7UDOOV�3��HW�DO��)DWLJXH�LQ�ORQJ�WHUP�
VXUYLYRUV�RI�+RGJNLQ
V�O\PSKRPD��D�UHSRUW�IURP�WKH�*HUPDQ�+RGJNLQ�
/\PSKRPD�6WXG\�*URXS��*+6*���(XU�-�&DQFHU��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6HUYDHV�3��9HUKDJHQ�6��%OHLMHQEHUJ�*��'HWHUPLQDQWV�RI�FKURQLF�
IDWLJXH�LQ�GLVHDVH�IUHH�EUHDVW�FDQFHU�SDWLHQWV��D�FURVV�VHFWLRQDO�VWXG\��
$QQ�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6HUYDHV�3��9HUKDJHQ�6��6FKUHXGHU�+:��HW�DO��)DWLJXH�DIWHU�
WUHDWPHQW�IRU�PDOLJQDQW�DQG�EHQLJQ�ERQH�DQG�VRIW�WLVVXH�WXPRUV��-�3DLQ�
6\PSWRP�0DQDJH��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6LHJHO�5��'H6DQWLV�&��9LUJR�.��HW�DO��&DQFHU�WUHDWPHQW�DQG�
VXUYLYRUVKLS�VWDWLVWLFV��������&$�&DQFHU�-�&OLQ������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:DQJ�;6��=KDR�)��)LVFK�0-��HW�DO��3UHYDOHQFH�DQG�FKDUDFWHULVWLFV�
RI�PRGHUDWH�WR�VHYHUH�IDWLJXH��D�PXOWLFHQWHU�VWXG\�LQ�FDQFHU�SDWLHQWV�
DQG�VXUYLYRUV��&DQFHU�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-DQGD�0��*HUVWQHU�1��2EHUPDLU�$��HW�DO��4XDOLW\�RI�OLIH�FKDQJHV�
GXULQJ�FRQIRUPDO�UDGLDWLRQ�WKHUDS\�IRU�SURVWDWH�FDUFLQRPD��&DQFHU�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����DO�0DMLG�6��0F&DUWK\�'2��&DQFHU�LQGXFHG�IDWLJXH�DQG�VNHOHWDO�
PXVFOH�ZDVWLQJ��WKH�UROH�RI�H[HUFLVH��%LRO�5HV�1XUV�����������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%HUJHU�$0��:LHOJXV�.��+HUW]RJ�0��HW�DO��3DWWHUQV�RI�FLUFDGLDQ�
DFWLYLW\�UK\WKPV�DQG�WKHLU�UHODWLRQVKLSV�ZLWK�IDWLJXH�DQG�
DQ[LHW\�GHSUHVVLRQ�LQ�ZRPHQ�WUHDWHG�ZLWK�EUHDVW�FDQFHU�DGMXYDQW�
FKHPRWKHUDS\��6XSSRUW�&DUH�&DQFHU������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%RZHU�-(��&DQFHU�UHODWHG�IDWLJXH��OLQNV�ZLWK�LQIODPPDWLRQ�LQ�FDQFHU�
SDWLHQWV�DQG�VXUYLYRUV��%UDLQ�%HKDY�,PPXQ������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0LOOHU�$+��$QFROL�,VUDHO�6��%RZHU�-(��HW�DO��1HXURHQGRFULQH�
LPPXQH�PHFKDQLVPV�RI�EHKDYLRUDO�FRPRUELGLWLHV�LQ�SDWLHQWV�ZLWK�
FDQFHU��-�&OLQ�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5LFK�7$��6\PSWRP�FOXVWHUV�LQ�FDQFHU�SDWLHQWV�DQG�WKHLU�UHODWLRQ�WR�
(*)5�OLJDQG�PRGXODWLRQ�RI�WKH�FLUFDGLDQ�D[LV��-�6XSSRUW�2QFRO�
����������������GLVFXVVLRQ����������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FKXEHUW�&��+RQJ�6��1DWDUDMDQ�/��HW�DO��7KH�DVVRFLDWLRQ�EHWZHHQ�
IDWLJXH�DQG�LQIODPPDWRU\�PDUNHU�OHYHOV�LQ�FDQFHU�SDWLHQWV��D�TXDQWLWDWLYH�
UHYLHZ��%UDLQ�%HKDY�,PPXQ������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����$OIDQR�&0��,PD\DPD�,��1HXKRXVHU�0/��HW�DO��)DWLJXH��
LQIODPPDWLRQ��DQG�RPHJD���DQG�RPHJD���IDWW\�DFLG�LQWDNH�DPRQJ�EUHDVW�
FDQFHU�VXUYLYRUV��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%RZHU�-(��*DQ]�3$��,UZLQ�05��HW�DO��,QIODPPDWLRQ�DQG�EHKDYLRUDO�
V\PSWRPV�DIWHU�EUHDVW�FDQFHU�WUHDWPHQW��GR�IDWLJXH��GHSUHVVLRQ��DQG�
VOHHS�GLVWXUEDQFH�VKDUH�D�FRPPRQ�XQGHUO\LQJ�PHFKDQLVP"�-�&OLQ�
2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%RZHU�-(��*DQ]�3$��$]L]�1��)DKH\�-/��)DWLJXH�DQG�
SURLQIODPPDWRU\�F\WRNLQH�DFWLYLW\�LQ�EUHDVW�FDQFHU�VXUYLYRUV��3V\FKRVRP�
0HG������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0HQGR]D�75��:DQJ�;6��&OHHODQG�&6��HW�DO��7KH�UDSLG�DVVHVVPHQW�
RI�IDWLJXH�VHYHULW\�LQ�FDQFHU�SDWLHQWV��XVH�RI�WKH�%ULHI�)DWLJXH�,QYHQWRU\��
&DQFHU��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3LSHU�%)��'RGG�0-��5HDP�(��,PSURYLQJ�WKH�FOLQLFDO�PHDVXUHPHQW�
RI�FDQFHU�WUHDWPHQW�UHODWHG�IDWLJXH��%HWWHU�KHDOWK�WKURXJK�QXUVLQJ�
UHVHDUFK��,QWHUQDWLRQDO�VWDWH�RI�WKH�VFLHQFH��9RO������:DVKLQJWRQ��'&��
$PHULFDQ�1XUVHV�$VVRFLDWLRQ��������

�����GH�5DDI�3-��GH�.OHUN�&��7LPPDQ�5��HW�DO��6\VWHPDWLF�PRQLWRULQJ�
DQG�WUHDWPHQW�RI�SK\VLFDO�V\PSWRPV�WR�DOOHYLDWH�IDWLJXH�LQ�SDWLHQWV�ZLWK�
DGYDQFHG�FDQFHU��D�UDQGRPL]HG�FRQWUROOHG�WULDO��-�&OLQ�2QFRO�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DUVHYLFN�$0��'XGOH\�:��%HFN�6��HW�DO��$�UDQGRPL]HG�FOLQLFDO�WULDO�
RI�HQHUJ\�FRQVHUYDWLRQ�IRU�SDWLHQWV�ZLWK�FDQFHU�UHODWHG�IDWLJXH��&DQFHU�
��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%URZQ�-&��+XHGR�0HGLQD�7%��3HVFDWHOOR�/6��HW�DO��(IILFDF\�RI�
H[HUFLVH�LQWHUYHQWLRQV�LQ�PRGXODWLQJ�FDQFHU�UHODWHG�IDWLJXH�DPRQJ�DGXOW�
FDQFHU�VXUYLYRUV��D�PHWD�DQDO\VLV��&DQFHU�(SLGHPLRO�%LRPDUNHUV�3UHY�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&RXUQH\D�.6��0DFNH\�-5��%HOO�*-��HW�DO��5DQGRPL]HG�FRQWUROOHG�
WULDO�RI�H[HUFLVH�WUDLQLQJ�LQ�SRVWPHQRSDXVDO�EUHDVW�FDQFHU�VXUYLYRUV��
FDUGLRSXOPRQDU\�DQG�TXDOLW\�RI�OLIH�RXWFRPHV��-�&OLQ�2QFRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0HQHVHV�(FKDYH]�-)��*RQ]DOH]�-LPHQH]�(��5DPLUH]�9HOH]�5��
(IIHFWV�RI�VXSHUYLVHG�H[HUFLVH�RQ�FDQFHU�UHODWHG�IDWLJXH�LQ�EUHDVW�
FDQFHU�VXUYLYRUV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��%0&�&DQFHU�
������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0LVKUD�6,��6FKHUHU�5:��*HLJOH�30��HW�DO��([HUFLVH�LQWHUYHQWLRQV�RQ�
KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�IRU�FDQFHU�VXUYLYRUV��&RFKUDQH�'DWDEDVH�
6\VW�5HY��������&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0F0LOODQ�(0��1HZKRXVH�,-��([HUFLVH�LV�DQ�HIIHFWLYH�WUHDWPHQW�
PRGDOLW\�IRU�UHGXFLQJ�FDQFHU�UHODWHG�IDWLJXH�DQG�LPSURYLQJ�SK\VLFDO�
FDSDFLW\�LQ�FDQFHU�SDWLHQWV�DQG�VXUYLYRUV��D�PHWD�DQDO\VLV��$SSO�3K\VLRO�
1XWU�0HWDE������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0F1HHO\�0/��&DPSEHOO�./��5RZH�%+��HW�DO��(IIHFWV�RI�H[HUFLVH�RQ�
EUHDVW�FDQFHU�SDWLHQWV�DQG�VXUYLYRUV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�
DQDO\VLV��&0$-�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0F1HHO\�0/��&RXUQH\D�.6��([HUFLVH�SURJUDPV�IRU�FDQFHU�UHODWHG�
IDWLJXH��HYLGHQFH�DQG�FOLQLFDO�JXLGHOLQHV��-�1DWO�&RPSU�&DQF�1HWZ�
����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����6SHFN�50��&RXUQH\D�.6��0DVVH�/&��HW�DO��$Q�XSGDWH�RI�FRQWUROOHG�
SK\VLFDO�DFWLYLW\�WULDOV�LQ�FDQFHU�VXUYLYRUV��D�V\VWHPDWLF�UHYLHZ�DQG�
PHWD�DQDO\VLV��-�&DQFHU�6XUYLY����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&UDPS�)��%\URQ�'DQLHO�-��([HUFLVH�IRU�WKH�PDQDJHPHQW�RI�FDQFHU�
UHODWHG�IDWLJXH�LQ�DGXOWV��&RFKUDQH�'DWDEDVH�6\VW�5HY�
��������&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'XLMWV�6)��)DEHU�00��2OGHQEXUJ�+6��HW�DO��(IIHFWLYHQHVV�RI�
EHKDYLRUDO�WHFKQLTXHV�DQG�SK\VLFDO�H[HUFLVH�RQ�SV\FKRVRFLDO�
IXQFWLRQLQJ�DQG�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�LQ�EUHDVW�FDQFHU�SDWLHQWV�
DQG�VXUYLYRUV��D�PHWD�DQDO\VLV��3V\FKRRQFRORJ\������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����(VSLH�&$��)OHPLQJ�/��&DVVLG\�-��HW�DO��5DQGRPL]HG�FRQWUROOHG�
FOLQLFDO�HIIHFWLYHQHVV�WULDO�RI�FRJQLWLYH�EHKDYLRU�WKHUDS\�FRPSDUHG�ZLWK�
WUHDWPHQW�DV�XVXDO�IRU�SHUVLVWHQW�LQVRPQLD�LQ�SDWLHQWV�ZLWK�FDQFHU��-�&OLQ�
2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����(SVWHLQ�'5��'LUNVHQ�65��5DQGRPL]HG�WULDO�RI�D�FRJQLWLYH�
EHKDYLRUDO�LQWHUYHQWLRQ�IRU�LQVRPQLD�LQ�EUHDVW�FDQFHU�VXUYLYRUV��2QFRO�
1XUV�)RUXP���������(�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*LHOLVVHQ�0)0��9HUKDJHQ�6��:LWMHV�)��%OHLMHQEHUJ�*��(IIHFWV�RI�
FRJQLWLYH�EHKDYLRU�WKHUDS\�LQ�VHYHUHO\�IDWLJXHG�GLVHDVH�IUHH�FDQFHU�
SDWLHQWV�FRPSDUHG�ZLWK�SDWLHQWV�ZDLWLQJ�IRU�FRJQLWLYH�EHKDYLRU�WKHUDS\��
D�UDQGRPL]HG�FRQWUROOHG�WULDO��-�&OLQ�2QFRO��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.DQJDV�0��%RYEMHUJ�'+��0RQWJRPHU\�*+��&DQFHU�UHODWHG�IDWLJXH��
D�V\VWHPDWLF�DQG�PHWD�DQDO\WLF�UHYLHZ�RI�QRQ�SKDUPDFRORJLFDO�
WKHUDSLHV�IRU�FDQFHU�SDWLHQWV��3V\FKRO�%XOO�������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0XVWLDQ�.0��0RUURZ�*5��&DUUROO�-.��HW�DO��,QWHJUDWLYH�
QRQSKDUPDFRORJLF�EHKDYLRUDO�LQWHUYHQWLRQV�IRU�WKH�PDQDJHPHQW�RI�
FDQFHU�UHODWHG�IDWLJXH��2QFRORJLVW���������6XSSO����������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-DFREVHQ�3%��'RQRYDQ�.$��9DGDSDUDPSLO�67��6PDOO�%-��
6\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�RI�SV\FKRORJLFDO�DQG�DFWLYLW\�
EDVHG�LQWHUYHQWLRQV�IRU�FDQFHU�UHODWHG�IDWLJXH��+HDOWK�3V\FKRO�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'DYLGVRQ�-5��:DLVEHUJ�-/��%UXQGDJH�0'��0DF/HDQ�$:��
1RQSKDUPDFRORJLF�JURXS�WUHDWPHQW�RI�LQVRPQLD��D�SUHOLPLQDU\�VWXG\�
ZLWK�FDQFHU�VXUYLYRUV��3V\FKRRQFRORJ\������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)OHPLQJ�/��5DQGHOO�.��+DUYH\�&-��(VSLH�&$��'RHV�FRJQLWLYH�
EHKDYLRXU�WKHUDS\�IRU�LQVRPQLD�UHGXFH�FOLQLFDO�OHYHOV�RI�IDWLJXH��DQ[LHW\�
DQG�GHSUHVVLRQ�LQ�FDQFHU�SDWLHQWV"�3V\FKRRQFRORJ\������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����4XHVQHO�&��6DYDUG�-��6LPDUG�6��HW�DO��(IILFDF\�RI�FRJQLWLYH�
EHKDYLRUDO�WKHUDS\�IRU�LQVRPQLD�LQ�ZRPHQ�WUHDWHG�IRU�QRQPHWDVWDWLF�
EUHDVW�FDQFHU��-�&RQVXOW�&OLQ�3V\FKRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6DYDUG�-��6LPDUG�6��,YHUV�+��0RULQ�&0��5DQGRPL]HG�VWXG\�RQ�WKH�
HIILFDF\�RI�FRJQLWLYH�EHKDYLRUDO�WKHUDS\�IRU�LQVRPQLD�VHFRQGDU\�WR�
EUHDVW�FDQFHU��SDUW�,��6OHHS�DQG�SV\FKRORJLFDO�HIIHFWV��-�&OLQ�2QFRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'LUNVHQ�65��(SVWHLQ�'5��(IILFDF\�RI�DQ�LQVRPQLD�LQWHUYHQWLRQ�RQ�
IDWLJXH��PRRG�DQG�TXDOLW\�RI�OLIH�LQ�EUHDVW�FDQFHU�VXUYLYRUV��-�$GY�1XUV�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����%HUJHU�$0��9RQ(VVHQ�6��.KXQ�%5��HW�DO��)HDVLELOW\�RI�D�VOHHS�
LQWHUYHQWLRQ�GXULQJ�DGMXYDQW�EUHDVW�FDQFHU�FKHPRWKHUDS\��2QFRO�1XUV�
)RUXP��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RUJHQWKDOHU�7��.UDPHU�0��$OHVVL�&��HW�DO��3UDFWLFH�SDUDPHWHUV�IRU�
WKH�SV\FKRORJLFDO�DQG�EHKDYLRUDO�WUHDWPHQW�RI�LQVRPQLD��DQ�XSGDWH��$Q�
DPHULFDQ�DFDGHP\�RI�VOHHS�PHGLFLQH�UHSRUW��6OHHS��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+DQQD�$��6OHGJH�*��0D\HU�0/��HW�DO��$�SKDVH�,,�VWXG\�RI�
PHWK\OSKHQLGDWH�IRU�WKH�WUHDWPHQW�RI�IDWLJXH��6XSSRUW�&DUH�&DQFHU�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/RZHU�((��)OHLVKPDQ�6��&RRSHU�$��HW�DO��(IILFDF\�RI�
GH[PHWK\OSKHQLGDWH�IRU�WKH�WUHDWPHQW�RI�IDWLJXH�DIWHU�FDQFHU�
FKHPRWKHUDS\��D�UDQGRPL]HG�FOLQLFDO�WULDO��-�3DLQ�6\PSWRP�0DQDJH�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*RQJ�6��6KHQJ�3��-LQ�+��HW�DO��(IIHFW�RI�PHWK\OSKHQLGDWH�LQ�
SDWLHQWV�ZLWK�FDQFHU�UHODWHG�IDWLJXH��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�
DQDO\VLV��3/R6�2QH��������H�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.DOHLWD�7$��:HOOLVFK�'.��*UDKDP�&$��HW�DO��3LORW�VWXG\�RI�PRGDILQLO�
IRU�WUHDWPHQW�RI�QHXUREHKDYLRUDO�G\VIXQFWLRQ�DQG�IDWLJXH�LQ�DGXOW�
SDWLHQWV�ZLWK�EUDLQ�WXPRUV�>DEVWUDFW@��-�&OLQ�2QFRO���������6XSSO�
����������$YDLODEOH�DW��
KWWS���PHHWLQJ�DVFRSXEV�RUJ�FJL�FRQWHQW�DEVWUDFW������BVXSSO�������

�����0RUURZ�*5��*LOOLHV�/-��+LFNRN�-7��HW�DO��7KH�SRVLWLYH�HIIHFW�RI�WKH�
SV\FKRVWLPXODQW�PRGDILQLO�RQ�IDWLJXH�IURP�FDQFHU�WKDW�SHUVLVWV�DIWHU�
WUHDWPHQW�LV�FRPSOHWHG�>DEVWUDFW@��-�&OLQ�2QFRO���������6XSSO�����������
$YDLODEOH�DW��
KWWS���PHHWLQJ�DVFRSXEV�RUJ�FJL�FRQWHQW�DEVWUDFW������BVXSSO�������

�����6SDWKLV�$��)LIH�.��%ODFNKDOO�)��HW�DO��0RGDILQLO�IRU�WKH�WUHDWPHQW�RI�
IDWLJXH�LQ�OXQJ�FDQFHU��UHVXOWV�RI�D�SODFHER�FRQWUROOHG��GRXEOH�EOLQG��
UDQGRPL]HG�WULDO��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DUWRQ�'/��/LX�+��'DNKLO�65��HW�DO��:LVFRQVLQ�*LQVHQJ��3DQD[�
TXLQTXHIROLXV��WR�LPSURYH�FDQFHU�UHODWHG�IDWLJXH��D�UDQGRPL]HG��GRXEOH�
EOLQG�WULDO��1��&���-�1DWO�&DQFHU�,QVW���������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3DFKPDQ�'5��%DUWRQ�'/��6ZHW]�.0��/RSULQ]L�&/��7URXEOHVRPH�
V\PSWRPV�LQ�FDQFHU�VXUYLYRUV��IDWLJXH��LQVRPQLD��QHXURSDWK\��DQG�SDLQ��
-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3DLFH�-$��)HUUHOO�%��7KH�PDQDJHPHQW�RI�FDQFHU�SDLQ��&$�&DQFHU�-�
&OLQ������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5DSKDHO�-��+HVWHU�-��$KPHG]DL�6��HW�DO��&DQFHU�SDLQ��SDUW����
SK\VLFDO��LQWHUYHQWLRQDO�DQG�FRPSOLPHQWDU\�WKHUDSLHV��PDQDJHPHQW�LQ�
WKH�FRPPXQLW\��DFXWH��WUHDWPHQW�UHODWHG�DQG�FRPSOH[�FDQFHU�SDLQ��D�
SHUVSHFWLYH�IURP�WKH�%ULWLVK�3DLQ�6RFLHW\�HQGRUVHG�E\�WKH�8.�
$VVRFLDWLRQ�RI�3DOOLDWLYH�0HGLFLQH�DQG�WKH�5R\DO�&ROOHJH�RI�*HQHUDO�
3UDFWLWLRQHUV��3DLQ�0HG������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����YDQ�GHQ�%HXNHQ�YDQ�(YHUGLQJHQ�0+��GH�5LMNH�-0��.HVVHOV�$*��HW�
DO��3UHYDOHQFH�RI�SDLQ�LQ�SDWLHQWV�ZLWK�FDQFHU��D�V\VWHPDWLF�UHYLHZ�RI�WKH�
SDVW����\HDUV��$QQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0HUHWRMD�7-��/HLGHQLXV�0+��7DVPXWK�7��HW�DO��3DLQ�DW����PRQWKV�
DIWHU�VXUJHU\�IRU�EUHDVW�FDQFHU��-$0$�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����6XQ�9��%RUQHPDQ�7��3LSHU�%��HW�DO��%DUULHUV�WR�SDLQ�DVVHVVPHQW�
DQG�PDQDJHPHQW�LQ�FDQFHU�VXUYLYRUVKLS��-�&DQFHU�6XUYLY���������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DUDFHQL�$��:HLQVWHLQ�60��&ODVVLILFDWLRQ�RI�FDQFHU�SDLQ�
V\QGURPHV��2QFRORJ\��:LOOLVWRQ�3DUN���������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+HZLWW�'-��7KH�PDQDJHPHQW�RI�SDLQ�LQ�WKH�RQFRORJ\�SDWLHQW��
2EVWHW�*\QHFRO�&OLQ�1RUWK�$P������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&UHZ�.'��*UHHQOHH�+��&DSRGLFH�-��HW�DO��3UHYDOHQFH�RI�MRLQW�
V\PSWRPV�LQ�SRVWPHQRSDXVDO�ZRPHQ�WDNLQJ�DURPDWDVH�LQKLELWRUV�IRU�
HDUO\�VWDJH�EUHDVW�FDQFHU��-�&OLQ�2QFRO��������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+HUVKPDQ�'/��/DFFKHWWL�&��'ZRUNLQ�5+��HW�DO��3UHYHQWLRQ�DQG�
PDQDJHPHQW�RI�FKHPRWKHUDS\�LQGXFHG�SHULSKHUDO�QHXURSDWK\�LQ�
VXUYLYRUV�RI�DGXOW�FDQFHUV��$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\�
FOLQLFDO�SUDFWLFH�JXLGHOLQH��-�&OLQ�2QFRO��������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+LFNV�&/��YRQ�%DH\HU�&/��6SDIIRUG�3$��HW�DO��7KH�)DFHV�3DLQ�
6FDOH�5HYLVHG��WRZDUG�D�FRPPRQ�PHWULF�LQ�SHGLDWULF�SDLQ�PHDVXUHPHQW��
3DLQ������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6HUOLQ�5&��0HQGR]D�75��1DNDPXUD�<��HW�DO��:KHQ�LV�FDQFHU�SDLQ�
PLOG��PRGHUDWH�RU�VHYHUH"�*UDGLQJ�SDLQ�VHYHULW\�E\�LWV�LQWHUIHUHQFH�ZLWK�
IXQFWLRQ��3DLQ������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����6RHWHQJD�'��)UDQN�-��3HOOLQR�7$��$VVHVVPHQW�RI�WKH�YDOLGLW\�DQG�
UHOLDELOLW\�RI�WKH�8QLYHUVLW\�RI�:LVFRQVLQ�&KLOGUHQ
V�+RVSLWDO�3DLQ�VFDOH�
IRU�3UHYHUEDO�DQG�1RQYHUEDO�&KLOGUHQ��3HGLDWU�1XUV������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:DUH�/-��(SSV�&'��+HUU�.��3DFNDUG�$��(YDOXDWLRQ�RI�WKH�5HYLVHG�
)DFHV�3DLQ�6FDOH��9HUEDO�'HVFULSWRU�6FDOH��1XPHULF�5DWLQJ�6FDOH��DQG�
,RZD�3DLQ�7KHUPRPHWHU�LQ�ROGHU�PLQRULW\�DGXOWV��3DLQ�0DQDJ�1XUV�
����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/HY\�0+��&KZLVWHN�0��0HKWD�56��0DQDJHPHQW�RI�FKURQLF�SDLQ�LQ�
FDQFHU�VXUYLYRUV��&DQFHU�-������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RU\O�1��&R\OH�1��(VVDQGRK�6��*ODUH�3��&KURQLF�SDLQ�
PDQDJHPHQW�LQ�FDQFHU�VXUYLYRUV��-�1DWO�&RPSU�&DQF�1HWZ�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DUDFHQL�$��=HFFD�(��%RQH]]L�&��HW�DO��*DEDSHQWLQ�IRU�QHXURSDWKLF�
FDQFHU�SDLQ��D�UDQGRPL]HG�FRQWUROOHG�WULDO�IURP�WKH�*DEDSHQWLQ�&DQFHU�
3DLQ�6WXG\�*URXS��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-RQJHQ�-/��+XLMVPDQ�0/��-HVVXUXQ�-��HW�DO��7KH�HYLGHQFH�IRU�
SKDUPDFRORJLF�WUHDWPHQW�RI�QHXURSDWKLF�FDQFHU�SDLQ��EHQHILFLDO�DQG�
DGYHUVH�HIIHFWV��-�3DLQ�6\PSWRP�0DQDJH�����������������H�����
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RRUH�5$��:LIIHQ�3-��'HUU\�6��0F4XD\�+-��*DEDSHQWLQ�IRU�
FKURQLF�QHXURSDWKLF�SDLQ�DQG�ILEURP\DOJLD�LQ�DGXOWV��&RFKUDQH�
'DWDEDVH�6\VW�5HY������&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.R\\DODJXQWD�'��%UXHUD�(��6RODQNL�'5��HW�DO��$�V\VWHPDWLF�UHYLHZ�
RI�UDQGRPL]HG�WULDOV�RQ�WKH�HIIHFWLYHQHVV�RI�RSLRLGV�IRU�FDQFHU�SDLQ��3DLQ�
3K\VLFLDQ���������(6�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&KRX�5��7XUQHU�-$��'HYLQH�(%��HW�DO��7KH�HIIHFWLYHQHVV�DQG�ULVNV�
RI�ORQJ�WHUP�RSLRLG�WKHUDS\�IRU�FKURQLF�SDLQ��D�V\VWHPDWLF�UHYLHZ�IRU�D�
1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�3DWKZD\V�WR�3UHYHQWLRQ�:RUNVKRS��$QQ�



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

,QWHUQ�0HG�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$NELN�+��%XWOHU�6)��%XGPDQ�6+��HW�DO��9DOLGDWLRQ�DQG�FOLQLFDO�
DSSOLFDWLRQ�RI�WKH�6FUHHQHU�DQG�2SLRLG�$VVHVVPHQW�IRU�3DWLHQWV�ZLWK�
3DLQ��62$33���-�3DLQ�6\PSWRP�0DQDJH������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%XWOHU�6)��)HUQDQGH]�.��%HQRLW�&��HW�DO��9DOLGDWLRQ�RI�WKH�UHYLVHG�
6FUHHQHU�DQG�2SLRLG�$VVHVVPHQW�IRU�3DWLHQWV�ZLWK�3DLQ��62$33�5���-�
3DLQ�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&KRX�5��)DQFLXOOR�*-��)LQH�3*��HW�DO��2SLRLGV�IRU�FKURQLF�
QRQFDQFHU�SDLQ��SUHGLFWLRQ�DQG�LGHQWLILFDWLRQ�RI�DEHUUDQW�GUXJ�UHODWHG�
EHKDYLRUV��D�UHYLHZ�RI�WKH�HYLGHQFH�IRU�DQ�$PHULFDQ�3DLQ�6RFLHW\�DQG�
$PHULFDQ�$FDGHP\�RI�3DLQ�0HGLFLQH�FOLQLFDO�SUDFWLFH�JXLGHOLQH��-�3DLQ�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3DVVLN�6'��.LUVK�./��7KH�LQWHUIDFH�EHWZHHQ�SDLQ�DQG�GUXJ�DEXVH�
DQG�WKH�HYROXWLRQ�RI�VWUDWHJLHV�WR�RSWLPL]H�SDLQ�PDQDJHPHQW�ZKLOH�
PLQLPL]LQJ�GUXJ�DEXVH��([S�&OLQ�3V\FKRSKDUPDFRO������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:HEVWHU�/5��:HEVWHU�50��3UHGLFWLQJ�DEHUUDQW�EHKDYLRUV�LQ�RSLRLG�
WUHDWHG�SDWLHQWV��SUHOLPLQDU\�YDOLGDWLRQ�RI�WKH�2SLRLG�5LVN�7RRO��3DLQ�
0HG�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����75$1608&26$/�,00(',$7(�5(/($6(�)(17$1</��7,5)��
5,6.�(9$/8$7,21�$1'�0,7,*$7,21�675$7(*<��5(06���������
$YDLODEOH�DW��
KWWS���ZZZ�IGD�JRY�GRZQORDGV�GUXJV�GUXJVDIHW\�SRVWPDUNHWGUXJVDIHW\LQ
IRUPDWLRQIRUSDWLHQWVDQGSURYLGHUV�XFP�������SGI��$FFHVVHG�)HEUXDU\�
����������

�����%HQQHWW�0,��(IIHFWLYHQHVV�RI�DQWLHSLOHSWLF�RU�DQWLGHSUHVVDQW�GUXJV�
ZKHQ�DGGHG�WR�RSLRLGV�IRU�FDQFHU�SDLQ��V\VWHPDWLF�UHYLHZ��3DOOLDW�0HG�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)LQQHUXS�1%��6LQGUXS�6+��-HQVHQ�76��7KH�HYLGHQFH�IRU�
SKDUPDFRORJLFDO�WUHDWPHQW�RI�QHXURSDWKLF�SDLQ��3DLQ�������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6DDUWR�7��:LIIHQ�3-��$QWLGHSUHVVDQWV�IRU�QHXURSDWKLF�SDLQ��D�
&RFKUDQH�UHYLHZ��-�1HXURO�1HXURVXUJ�3V\FKLDWU\��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6PLWK�(0��3DQJ�+��&LUULQFLRQH�&��HW�DO��(IIHFW�RI�GXOR[HWLQH�RQ�
SDLQ��IXQFWLRQ��DQG�TXDOLW\�RI�OLIH�DPRQJ�SDWLHQWV�ZLWK�FKHPRWKHUDS\�
LQGXFHG�SDLQIXO�SHULSKHUDO�QHXURSDWK\��D�UDQGRPL]HG�FOLQLFDO�WULDO��-$0$�
��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DURQ�5��%UXQQPXOOHU�8��%UDVVHU�0��HW�DO��(IILFDF\�DQG�VDIHW\�RI�
SUHJDEDOLQ�LQ�SDWLHQWV�ZLWK�GLDEHWLF�SHULSKHUDO�QHXURSDWK\�RU�
SRVWKHUSHWLF�QHXUDOJLD��2SHQ�ODEHO��QRQ�FRPSDUDWLYH��IOH[LEOH�GRVH�
VWXG\��(XU�-�3DLQ������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)LQQHUXS�1%��$WWDO�1��+DURXWRXQLDQ�6��HW�DO��3KDUPDFRWKHUDS\�IRU�
QHXURSDWKLF�SDLQ�LQ�DGXOWV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��
/DQFHW�1HXURO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-RKDQQHVVHQ�/DQGPDUN�&��$QWLHSLOHSWLF�GUXJV�LQ�QRQ�HSLOHSV\�
GLVRUGHUV��UHODWLRQV�EHWZHHQ�PHFKDQLVPV�RI�DFWLRQ�DQG�FOLQLFDO�HIILFDF\��
&16�'UXJV����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3DXOVHQ�2��.OHSVWDG�3��5RVODQG�-+��HW�DO��(IILFDF\�RI�
PHWK\OSUHGQLVRORQH�RQ�SDLQ��IDWLJXH��DQG�DSSHWLWH�ORVV�LQ�SDWLHQWV�ZLWK�
DGYDQFHG�FDQFHU�XVLQJ�RSLRLGV��D�UDQGRPL]HG��SODFHER�FRQWUROOHG��



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

GRXEOH�EOLQG�WULDO��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����1DEDO�0��/LEUDGD�6��5HGRQGR�0-��HW�DO��7KH�UROH�RI�SDUDFHWDPRO�
DQG�QRQVWHURLGDO�DQWL�LQIODPPDWRU\�GUXJV�LQ�DGGLWLRQ�WR�:+2�6WHS�,,,�
RSLRLGV�LQ�WKH�FRQWURO�RI�SDLQ�LQ�DGYDQFHG�FDQFHU��$�V\VWHPDWLF�UHYLHZ�RI�
WKH�OLWHUDWXUH��3DOOLDW�0HG������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5LFKDUGV�%/��:KLWWOH�6/��%XFKELQGHU�5��0XVFOH�UHOD[DQWV�IRU�SDLQ�
PDQDJHPHQW�LQ�UKHXPDWRLG�DUWKULWLV��&RFKUDQH�'DWDEDVH�6\VW�5HY�
�������&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5LFKDUGV�%/��:KLWWOH�6/��YDQ�GHU�+HLMGH�'0��%XFKELQGHU�5��7KH�
HIILFDF\�DQG�VDIHW\�RI�PXVFOH�UHOD[DQWV�LQ�LQIODPPDWRU\�DUWKULWLV��D�
&RFKUDQH�V\VWHPDWLF�UHYLHZ��-�5KHXPDWRO�6XSSO����������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DVVLOHWK�%5��.HHIH�)-��,QWHJUDWLYH�DQG�EHKDYLRUDO�DSSURDFKHV�WR�
WKH�WUHDWPHQW�RI�FDQFHU�UHODWHG�QHXURSDWKLF�SDLQ��2QFRORJLVW���������
6XSSO����������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+XDQJ�67��*RRG�0��=DXV]QLHZVNL�-$��7KH�HIIHFWLYHQHVV�RI�PXVLF�
LQ�UHOLHYLQJ�SDLQ�LQ�FDQFHU�SDWLHQWV��D�UDQGRPL]HG�FRQWUROOHG�WULDO��,QW�-�
1XUV�6WXG��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.ZHNNHERRP�./��&KHUZLQ�&+��/HH�-:��:DQWD�%��0LQG�ERG\�
WUHDWPHQWV�IRU�WKH�SDLQ�IDWLJXH�VOHHS�GLVWXUEDQFH�V\PSWRP�FOXVWHU�LQ�
SHUVRQV�ZLWK�FDQFHU��-�3DLQ�6\PSWRP�0DQDJH������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RQWJRPHU\�*+��:HOW]�&5��6HOW]�0��%RYEMHUJ�'+��%ULHI�
SUHVXUJHU\�K\SQRVLV�UHGXFHV�GLVWUHVV�DQG�SDLQ�LQ�H[FLVLRQDO�EUHDVW�
ELRSV\�SDWLHQWV��,QW�-�&OLQ�([S�+\SQ����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3ILVWHU�'*��&DVVLOHWK�%5��'HQJ�*(��HW�DO��$FXSXQFWXUH�IRU�SDLQ�
DQG�G\VIXQFWLRQ�DIWHU�QHFN�GLVVHFWLRQ��UHVXOWV�RI�D�UDQGRPL]HG�
FRQWUROOHG�WULDO��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6WRHOE�%/��0ROWRQ�,5��-HQVHQ�03��3DWWHUVRQ�'5��7KH�HIILFDF\�RI�
K\SQRWLF�DQDOJHVLD�LQ�DGXOWV��D�UHYLHZ�RI�WKH�OLWHUDWXUH��&RQWHPS�+\SQ�
���������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.HHIH�)-��$EHUQHWK\�$3��/�&&��3V\FKRORJLFDO�DSSURDFKHV�WR�
XQGHUVWDQGLQJ�DQG�WUHDWLQJ�GLVHDVH�UHODWHG�SDLQ��$QQX�5HY�3V\FKRO�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6KHLQIHOG�*RULQ�6��.UHEV�3��%DGU�+��HW�DO��0HWD�DQDO\VLV�RI�
SV\FKRVRFLDO�LQWHUYHQWLRQV�WR�UHGXFH�SDLQ�LQ�SDWLHQWV�ZLWK�FDQFHU��-�&OLQ�
2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RQWJRPHU\�*+��6FKQXU�-%��.UDYLWV�.��+\SQRVLV�IRU�FDQFHU�FDUH��
RYHU�����\HDUV�\RXQJ��&$�&DQFHU�-�&OLQ����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-RKDQQVHQ�0��)DUYHU�,��%HFN�1��=DFKDULDH�5��7KH�HIILFDF\�RI�
SV\FKRVRFLDO�LQWHUYHQWLRQ�IRU�SDLQ�LQ�EUHDVW�FDQFHU�SDWLHQWV�DQG�
VXUYLYRUV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��%UHDVW�&DQFHU�5HV�
7UHDW�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DUYDOKR�$3��9LWDO�)0��6RDUHV�%*��([HUFLVH�LQWHUYHQWLRQV�IRU�
VKRXOGHU�G\VIXQFWLRQ�LQ�SDWLHQWV�WUHDWHG�IRU�KHDG�DQG�QHFN�FDQFHU��
&RFKUDQH�'DWDEDVH�6\VW�5HY��������&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DQWDUHUR�9LOODQXHYD�,��)HUQDQGH]�/DR�&��)HUQDQGH]�GH�/DV�
3HQDV�&��HW�DO��(IIHFWLYHQHVV�RI�ZDWHU�SK\VLFDO�WKHUDS\�RQ�SDLQ��
SUHVVXUH�SDLQ�VHQVLWLYLW\��DQG�P\RIDVFLDO�WULJJHU�SRLQWV�LQ�EUHDVW�FDQFHU�



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

VXUYLYRUV��D�UDQGRPL]HG��FRQWUROOHG�FOLQLFDO�WULDO��3DLQ�0HG�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)HUQDQGH]�/DR�&��&DQWDUHUR�9LOODQXHYD�,��)HUQDQGH]�GH�/DV�
3HQDV�&��HW�DO��(IIHFWLYHQHVV�RI�D�PXOWLGLPHQVLRQDO�SK\VLFDO�WKHUDS\�
SURJUDP�RQ�SDLQ��SUHVVXUH�K\SHUVHQVLWLYLW\��DQG�WULJJHU�SRLQWV�LQ�EUHDVW�
FDQFHU�VXUYLYRUV��D�UDQGRPL]HG�FRQWUROOHG�FOLQLFDO�WULDO��&OLQ�-�3DLQ�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0F1HHO\�0/��3DUOLDPHQW�0%��6HLNDO\�+��HW�DO��(IIHFW�RI�H[HUFLVH�RQ�
XSSHU�H[WUHPLW\�SDLQ�DQG�G\VIXQFWLRQ�LQ�KHDG�DQG�QHFN�FDQFHU�
VXUYLYRUV��D�UDQGRPL]HG�FRQWUROOHG�WULDO��&DQFHU�������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����,UZLQ�0/��&DUWPHO�%��*URVV�&3��HW�DO��5DQGRPL]HG�H[HUFLVH�WULDO�RI�
DURPDWDVH�LQKLELWRU�LQGXFHG�DUWKUDOJLD�LQ�EUHDVW�FDQFHU�VXUYLYRUV��-�&OLQ�
2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5DMRWWH�(-��<L�-&��%DNHU�.6��HW�DO��&RPPXQLW\�EDVHG�H[HUFLVH�
SURJUDP�HIIHFWLYHQHVV�DQG�VDIHW\�IRU�FDQFHU�VXUYLYRUV��-�&DQFHU�6XUYLY�
����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$UJRII�&(��7RSLFDO�DQDOJHVLFV�LQ�WKH�PDQDJHPHQW�RI�DFXWH�DQG�
FKURQLF�SDLQ��0D\R�&OLQ�3URF������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DUURV�*$��0LRW�+$��%UD]�$0��HW�DO��7RSLFDO��6��NHWDPLQH�IRU�SDLQ�
PDQDJHPHQW�RI�SRVWKHUSHWLF�QHXUDOJLD��$Q�%UDV�'HUPDWRO�������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+HPSHQVWDOO�.��1XUPLNNR�7-��-RKQVRQ�5:��HW�DO��$QDOJHVLF�
WKHUDS\�LQ�SRVWKHUSHWLF�QHXUDOJLD��D�TXDQWLWDWLYH�V\VWHPDWLF�UHYLHZ��
3/R6�0HG��������H�����$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+R�.<��+XK�%.��:KLWH�:'��HW�DO��7RSLFDO�DPLWULSW\OLQH�YHUVXV�
OLGRFDLQH�LQ�WKH�WUHDWPHQW�RI�QHXURSDWKLF�SDLQ��&OLQ�-�3DLQ������������
��� $YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����/LQ�3/��)DQ�6=��+XDQJ�&+��HW�DO��$QDOJHVLF�HIIHFW�RI�OLGRFDLQH�
SDWFK����LQ�WKH�WUHDWPHQW�RI�DFXWH�KHUSHV�]RVWHU��D�GRXEOH�EOLQG�DQG�
YHKLFOH�FRQWUROOHG�VWXG\��5HJ�$QHVWK�3DLQ�0HG������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/\QFK�0(��&ODUN�$-��6DZ\QRN�-��6XOOLYDQ�0-��7RSLFDO�DPLWULSW\OLQH�
DQG�NHWDPLQH�LQ�QHXURSDWKLF�SDLQ�V\QGURPHV��DQ�RSHQ�ODEHO�VWXG\��-�
3DLQ�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)OHPLQJ�-$��2
&RQQRU�%'��8VH�RI�OLGRFDLQH�SDWFKHV�IRU�
QHXURSDWKLF�SDLQ�LQ�D�FRPSUHKHQVLYH�FDQFHU�FHQWUH��3DLQ�5HV�0DQDJ�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*DPPDLWRQL�$5��$OYDUH]�1$��*DOHU�%6��6DIHW\�DQG�WROHUDELOLW\�RI�
WKH�OLGRFDLQH�SDWFK�����D�WDUJHWHG�SHULSKHUDO�DQDOJHVLF��D�UHYLHZ�RI�WKH�
OLWHUDWXUH��-�&OLQ�3KDUPDFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/\QFK�0(��&ODUN�$-��6DZ\QRN�-��6XOOLYDQ�0-��7RSLFDO����
DPLWULSW\OLQH�DQG����NHWDPLQH�LQ�QHXURSDWKLF�SDLQ�V\QGURPHV��D�
UDQGRPL]HG��GRXEOH�EOLQG��SODFHER�FRQWUROOHG�WULDO��$QHVWKHVLRORJ\�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.RSVN\�'-��+HVVHOLQN�-0��+LJK�GRVHV�RI�WRSLFDO�DPLWULSW\OLQH�LQ�
QHXURSDWKLF�SDLQ��WZR�FDVHV�DQG�OLWHUDWXUH�UHYLHZ��3DLQ�3UDFW�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*HZDQGWHU�-6��0RKLOH�6*��+HFNOHU�&(��HW�DO��$�SKDVH�,,,�
UDQGRPL]HG��SODFHER�FRQWUROOHG�VWXG\�RI�WRSLFDO�DPLWULSW\OLQH�DQG�
NHWDPLQH�IRU�FKHPRWKHUDS\�LQGXFHG�SHULSKHUDO�QHXURSDWK\��&,31���D�



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

8QLYHUVLW\�RI�5RFKHVWHU�&&23�VWXG\�RI�����FDQFHU�VXUYLYRUV��6XSSRUW�
&DUH�&DQFHU��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%URJDQ�6��-XQNLQV�6��,QWHUYHQWLRQDO�WKHUDSLHV�IRU�WKH�PDQDJHPHQW�
RI�FDQFHU�SDLQ��-�6XSSRUW�2QFRO���������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+XUORZ�$��%HQQHWW�0,��5REE�.$��HW�DO��7UDQVFXWDQHRXV�HOHFWULF�
QHUYH�VWLPXODWLRQ��7(16��IRU�FDQFHU�SDLQ�LQ�DGXOWV��&RFKUDQH�'DWDEDVH�
6\VW�5HY��������&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&KRL�7<��/HH�06��.LP�7+��HW�DO��$FXSXQFWXUH�IRU�WKH�WUHDWPHQW�RI�
FDQFHU�SDLQ��D�V\VWHPDWLF�UHYLHZ�RI�UDQGRPLVHG�FOLQLFDO�WULDOV��6XSSRUW�
&DUH�&DQFHU��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*DUFLD�0.��0F4XDGH�-��+DGGDG�5��HW�DO��6\VWHPDWLF�UHYLHZ�RI�
DFXSXQFWXUH�LQ�FDQFHU�FDUH��D�V\QWKHVLV�RI�WKH�HYLGHQFH��-�&OLQ�2QFRO�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0DR�--��;LH�6;��)DUUDU�-7��HW�DO��$�UDQGRPLVHG�WULDO�RI�HOHFWUR�
DFXSXQFWXUH�IRU�DUWKUDOJLD�UHODWHG�WR�DURPDWDVH�LQKLELWRU�XVH��(XU�-�
&DQFHU������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%REHU�6/��9DUHOD�96��6H[XDOLW\�LQ�DGXOW�FDQFHU�VXUYLYRUV��
FKDOOHQJHV�DQG�LQWHUYHQWLRQ��-�&OLQ�2QFRO��������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'RQRYDQ�.$��7KRPSVRQ�/0��+RIIH�6(��6H[XDO�IXQFWLRQ�LQ�
FRORUHFWDO�FDQFHU�VXUYLYRUV��&DQFHU�&RQWURO����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/DXPDQQ�(2��3DLN�$��5RVHQ�5&��6H[XDO�G\VIXQFWLRQ�LQ�WKH�8QLWHG�
6WDWHV��SUHYDOHQFH�DQG�SUHGLFWRUV��-$0$�������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RUUHDOH�0.��7KH�LPSDFW�RI�FDQFHU�RQ�VH[XDO�IXQFWLRQ��$GY�
3V\FKRVRP�0HG����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����9RPYDV�'��,FRQRPRX�*��6RXEDVL�(��HW�DO��$VVHVVPHQW�RI�VH[XDO�
IXQFWLRQ�LQ�SDWLHQWV�ZLWK�FDQFHU�XQGHUJRLQJ�UDGLRWKHUDS\��D�VLQJOH�
FHQWUH�SURVSHFWLYH�VWXG\��$QWLFDQFHU�5HV������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%REHU�6/��&DUWHU�-��)DON�6��$GGUHVVLQJ�IHPDOH�VH[XDO�IXQFWLRQ�
DIWHU�FDQFHU�E\�LQWHUQLVWV�DQG�SULPDU\�FDUH�SURYLGHUV��-�6H[�0HG�
��������6XSSO������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)RUEDW�/��:KLWH�,��0DUVKDOO�/XFHWWH�6��.HOO\�'��'LVFXVVLQJ�WKH�
VH[XDO�FRQVHTXHQFHV�RI�WUHDWPHQW�LQ�UDGLRWKHUDS\�DQG�XURORJ\�
FRQVXOWDWLRQV�ZLWK�FRXSOHV�DIIHFWHG�E\�SURVWDWH�FDQFHU��%-8�,QW�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:KLWH�,'��$OODQ�+��)DLWKIXOO�6��$VVHVVPHQW�RI�WUHDWPHQW�LQGXFHG�
IHPDOH�VH[XDO�PRUELGLW\�LQ�RQFRORJ\��LV�WKLV�D�SDUW�RI�URXWLQH�PHGLFDO�
IROORZ�XS�DIWHU�UDGLFDO�SHOYLF�UDGLRWKHUDS\"�%U�-�&DQFHU��������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)LQN�+$��0DF�'RQDOG�5��5XWNV�,5��HW�DO��6LOGHQDILO�IRU�PDOH�HUHFWLOH�
G\VIXQFWLRQ��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��$UFK�,QWHUQ�0HG�
��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*DQ]�3$��*UHHQGDOH�*$��3HWHUVHQ�/��HW�DO��0DQDJLQJ�PHQRSDXVDO�
V\PSWRPV�LQ�EUHDVW�FDQFHU�VXUYLYRUV��UHVXOWV�RI�D�UDQGRPL]HG�FRQWUROOHG�
WULDO��-�1DWO�&DQFHU�,QVW��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����1HKUD�$��(UHFWLOH�G\VIXQFWLRQ�DQG�FDUGLRYDVFXODU�GLVHDVH��HIILFDF\�
DQG�VDIHW\�RI�SKRVSKRGLHVWHUDVH�W\SH���LQKLELWRUV�LQ�PHQ�ZLWK�ERWK�
FRQGLWLRQV��0D\R�&OLQ�3URF������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0LOHV�&/��&DQG\�%��-RQHV�/��HW�DO��,QWHUYHQWLRQV�IRU�VH[XDO�
G\VIXQFWLRQ�IROORZLQJ�WUHDWPHQWV�IRU�FDQFHU��&RFKUDQH�'DWDEDVH�6\VW�
5HY������&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$&2*�3UDFWLFH�%XOOHWLQ�1R�������)HPDOH�VH[XDO�G\VIXQFWLRQ��
2EVWHW�*\QHFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*LOEHUW�(��8VVKHU�-0��3HU]�-��6H[XDOLW\�DIWHU�EUHDVW�FDQFHU��D�
UHYLHZ��0DWXULWDV������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.U\FKPDQ�0��0LOOKHLVHU�/6��6H[XDO�KHDOWK�LVVXHV�LQ�ZRPHQ�ZLWK�
FDQFHU��-�6H[�0HG���������6XSSO���������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DUQL�6��0RQGLQ�5��6H[XDO�G\VIXQFWLRQ�LQ�WUHDWHG�EUHDVW�FDQFHU�
SDWLHQWV��$QQ�2QFRO�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����)UXPRYLW]�0��6XQ�&&��6FKRYHU�/5��HW�DO��4XDOLW\�RI�OLIH�DQG�VH[XDO�
IXQFWLRQLQJ�LQ�FHUYLFDO�FDQFHU�VXUYLYRUV��-�&OLQ�2QFRO��������������
������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*DQ]�3$��'HVPRQG�.$��%HOLQ�75��HW�DO��3UHGLFWRUV�RI�VH[XDO�KHDOWK�
LQ�ZRPHQ�DIWHU�D�EUHDVW�FDQFHU�GLDJQRVLV��-�&OLQ�2QFRO��������������
������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*DQ]�3$��5RZODQG�-+��'HVPRQG�.��HW�DO��/LIH�DIWHU�EUHDVW�FDQFHU��
XQGHUVWDQGLQJ�ZRPHQ
V�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�DQG�VH[XDO�
IXQFWLRQLQJ��-�&OLQ�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����/LQGDX�67��*DYULORYD�1��$QGHUVRQ�'��6H[XDO�PRUELGLW\�LQ�YHU\�ORQJ�
WHUP�VXUYLYRUV�RI�YDJLQDO�DQG�FHUYLFDO�FDQFHU��D�FRPSDULVRQ�WR�QDWLRQDO�
QRUPV��*\QHFRO�2QFRO�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5RGULJXHV�$&��7HL[HLUD�5��7HL[HLUD�7��HW�DO��,PSDFW�RI�SHOYLF�
UDGLRWKHUDS\�RQ�IHPDOH�VH[XDOLW\��$UFK�*\QHFRO�2EVWHW��������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*HUVKHQVRQ�'0��0LOOHU�$0��&KDPSLRQ�9/��HW�DO��5HSURGXFWLYH�DQG�
VH[XDO�IXQFWLRQ�DIWHU�SODWLQXP�EDVHG�FKHPRWKHUDS\�LQ�ORQJ�WHUP�RYDULDQ�
JHUP�FHOO�WXPRU�VXUYLYRUV��D�*\QHFRORJLF�2QFRORJ\�*URXS�6WXG\��-�&OLQ�
2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/DPPHULQN�($��GH�%RFN�*+��3UDV�(��HW�DO��6H[XDO�IXQFWLRQLQJ�RI�
FHUYLFDO�FDQFHU�VXUYLYRUV��D�UHYLHZ�ZLWK�D�IHPDOH�SHUVSHFWLYH��0DWXULWDV�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6\UMDOD�./��.XUODQG�%)��$EUDPV�-5��HW�DO��6H[XDO�IXQFWLRQ�FKDQJHV�
GXULQJ�WKH���\HDUV�DIWHU�KLJK�GRVH�WUHDWPHQW�DQG�KHPDWRSRLHWLF�FHOO�
WUDQVSODQWDWLRQ�IRU�PDOLJQDQF\��ZLWK�FDVH�PDWFKHG�FRQWUROV�DW���\HDUV��
%ORRG�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����7K\JHVHQ�.+��6FKMRGW�,��-DUGHQ�0��7KH�LPSDFW�RI�KHPDWRSRLHWLF�
VWHP�FHOO�WUDQVSODQWDWLRQ�RQ�VH[XDOLW\��D�V\VWHPDWLF�UHYLHZ�RI�WKH�
OLWHUDWXUH��%RQH�0DUURZ�7UDQVSODQW������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:DWVRQ�0��:KHDWOH\�.��+DUULVRQ�*$��HW�DO��6HYHUH�DGYHUVH�LPSDFW�
RQ�VH[XDO�IXQFWLRQLQJ�DQG�IHUWLOLW\�RI�ERQH�PDUURZ�WUDQVSODQWDWLRQ��HLWKHU�
DOORJHQHLF�RU�DXWRORJRXV��FRPSDUHG�ZLWK�FRQVROLGDWLRQ�FKHPRWKHUDS\�
DORQH��DQDO\VLV�RI�WKH�05&�$0/����WULDO��&DQFHU��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����=DQWRPLR�'��*ULJJ�$3��0DF*UHJRU�/��HW�DO��)HPDOH�JHQLWDO�WUDFW�
JUDIW�YHUVXV�KRVW�GLVHDVH��LQFLGHQFH��ULVN�IDFWRUV�DQG�UHFRPPHQGDWLRQV�
IRU�PDQDJHPHQW��%RQH�0DUURZ�7UDQVSODQW������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+DW]LFKULVWRX�'��5RVHQ�5&��'HURJDWLV�/5��HW�DO��5HFRPPHQGDWLRQV�
IRU�WKH�FOLQLFDO�HYDOXDWLRQ�RI�PHQ�DQG�ZRPHQ�ZLWK�VH[XDO�G\VIXQFWLRQ��-�
6H[�0HG�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/RUHQ�$:��0DQJX�3%��%HFN�/1��HW�DO��)HUWLOLW\�SUHVHUYDWLRQ�IRU�
SDWLHQWV�ZLWK�FDQFHU��$PHULFDQ�6RFLHW\�RI�&OLQLFDO�2QFRORJ\�FOLQLFDO�
SUDFWLFH�JXLGHOLQH�XSGDWH��-�&OLQ�2QFRO��������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0XUSK\�'��2UJHO�(��7HUPXKOHQ�$��HW�DO��:K\�+HDOWKFDUH�3URYLGHUV�
6KRXOG�)RFXV�RQ�WKH�)HUWLOLW\�RI�$<$�&DQFHU�6XUYLYRUV��,W
V�1RW�7RR�
/DWH��)URQW�2QFRO�������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5RVHQ�5��%URZQ�&��+HLPDQ�-��HW�DO��7KH�)HPDOH�6H[XDO�)XQFWLRQ�
,QGH[��)6),���D�PXOWLGLPHQVLRQDO�VHOI�UHSRUW�LQVWUXPHQW�IRU�WKH�
DVVHVVPHQW�RI�IHPDOH�VH[XDO�IXQFWLRQ��-�6H[�0DULWDO�7KHU�������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)O\QQ�.(��5HHYH�%%��/LQ�/��HW�DO��&RQVWUXFW�YDOLGLW\�RI�WKH�
3520,6�5��VH[XDO�IXQFWLRQ�DQG�VDWLVIDFWLRQ�PHDVXUHV�LQ�SDWLHQWV�ZLWK�
FDQFHU��+HDOWK�4XDO�/LIH�2XWFRPHV�������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DVHU�5(��/L�<��&DUWHU�-��3V\FKRPHWULF�YDOLGDWLRQ�RI�WKH�)HPDOH�
6H[XDO�)XQFWLRQ�,QGH[��)6),��LQ�FDQFHU�VXUYLYRUV��&DQFHU�
��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-HIIHU\�''��7]HQJ�-3��.HHIH�)-��HW�DO��,QLWLDO�UHSRUW�RI�WKH�FDQFHU�
3DWLHQW�5HSRUWHG�2XWFRPHV�0HDVXUHPHQW�,QIRUPDWLRQ�6\VWHP�
�3520,6��VH[XDO�IXQFWLRQ�FRPPLWWHH��UHYLHZ�RI�VH[XDO�IXQFWLRQ�

PHDVXUHV�DQG�GRPDLQV�XVHG�LQ�RQFRORJ\��&DQFHU���������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)O\QQ�3��.HZ�)��.LVHO\�65��,QWHUYHQWLRQV�IRU�SV\FKRVH[XDO�
G\VIXQFWLRQ�LQ�ZRPHQ�WUHDWHG�IRU�J\QDHFRORJLFDO�PDOLJQDQF\��&RFKUDQH�
'DWDEDVH�6\VW�5HY������&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.DW]�$��,QWHUYHQWLRQV�IRU�VH[XDOLW\�DIWHU�SHOYLF�UDGLDWLRQ�WKHUDS\�DQG�
J\QHFRORJLFDO�FDQFHU��&DQFHU�-����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6XWWRQ�.6��%R\HU�6&��*ROGILQJHU�&��HW�DO��7R�OXEH�RU�QRW�WR�OXEH��
H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�OXEULFDQW�XVH�LQ�ZRPHQ�ZLWK�DQG�ZLWKRXW�
G\VSDUHXQLD��-�6H[�0HG�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%LJOLD�1��3HDQR�(��6JDQGXUUD�3��HW�DO��/RZ�GRVH�YDJLQDO�HVWURJHQV�
RU�YDJLQDO�PRLVWXUL]HU�LQ�EUHDVW�FDQFHU�VXUYLYRUV�ZLWK�XURJHQLWDO�DWURSK\��
D�SUHOLPLQDU\�VWXG\��*\QHFRO�(QGRFULQRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����<DQJ�(-��/LP�-<��5DK�8:��.LP�<%��(IIHFW�RI�D�SHOYLF�IORRU�PXVFOH�
WUDLQLQJ�SURJUDP�RQ�J\QHFRORJLF�FDQFHU�VXUYLYRUV�ZLWK�SHOYLF�IORRU�
G\VIXQFWLRQ��D�UDQGRPL]HG�FRQWUROOHG�WULDO��*\QHFRO�2QFRO�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0LOHV�7��-RKQVRQ�1��9DJLQDO�GLODWRU�WKHUDS\�IRU�ZRPHQ�UHFHLYLQJ�
SHOYLF�UDGLRWKHUDS\��&RFKUDQH�'DWDEDVH�6\VW�5HY������&'��������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$\WRQ�5$��'DUOLQJ�*0��0XUNLHV�$/��HW�DO��$�FRPSDUDWLYH�VWXG\�RI�
VDIHW\�DQG�HIILFDF\�RI�FRQWLQXRXV�ORZ�GRVH�RHVWUDGLRO�UHOHDVHG�IURP�D�
YDJLQDO�ULQJ�FRPSDUHG�ZLWK�FRQMXJDWHG�HTXLQH�RHVWURJHQ�YDJLQDO�FUHDP�
LQ�WKH�WUHDWPHQW�RI�SRVWPHQRSDXVDO�XURJHQLWDO�DWURSK\��%U�-�2EVWHW�
*\QDHFRO�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����)RRODGL�(��'DYLV�65��$Q�XSGDWH�RQ�WKH�SKDUPDFRORJLFDO�
PDQDJHPHQW�RI�IHPDOH�VH[XDO�G\VIXQFWLRQ��([SHUW�2SLQ�3KDUPDFRWKHU�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.U\FKPDQ�0/��9DJLQDO�HVWURJHQV�IRU�WKH�WUHDWPHQW�RI�G\VSDUHXQLD��
-�6H[�0HG�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5DJKXQDQGDQ�&��$JUDZDO�6��'XEH\�3��HW�DO��$�FRPSDUDWLYH�VWXG\�
RI�WKH�HIIHFWV�RI�ORFDO�HVWURJHQ�ZLWK�RU�ZLWKRXW�ORFDO�WHVWRVWHURQH�RQ�
YXOYRYDJLQDO�DQG�VH[XDO�G\VIXQFWLRQ�LQ�SRVWPHQRSDXVDO�ZRPHQ��-�6H[�
0HG�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5RVVRXZ�-(��$QGHUVRQ�*/��3UHQWLFH�5/��HW�DO��5LVNV�DQG�EHQHILWV�
RI�HVWURJHQ�SOXV�SURJHVWLQ�LQ�KHDOWK\�SRVWPHQRSDXVDO�ZRPHQ��SULQFLSDO�
UHVXOWV�)URP�WKH�:RPHQ
V�+HDOWK�,QLWLDWLYH�UDQGRPL]HG�FRQWUROOHG�WULDO��
-$0$�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6XFNOLQJ�-��/HWKDE\�$��.HQQHG\�5��/RFDO�RHVWURJHQ�IRU�YDJLQDO�
DWURSK\�LQ�SRVWPHQRSDXVDO�ZRPHQ��&RFKUDQH�'DWDEDVH�6\VW�5HY�
�����&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����263+(1$��RVSHPLIHQH���6KLRQRJL�,QF���������$YDLODEOH�DW��
KWWS���ZZZ�DFFHVVGDWD�IGD�JRY�GUXJVDWIGDBGRFV�ODEHO������������V��
�OEO�SGI��$FFHVVHG�)HEUXDU\�����������

�����%DFKPDQQ�*$��.RPL�-2��2VSHPLIHQH�HIIHFWLYHO\�WUHDWV�
YXOYRYDJLQDO�DWURSK\�LQ�SRVWPHQRSDXVDO�ZRPHQ��UHVXOWV�IURP�D�SLYRWDO�
SKDVH���VWXG\��0HQRSDXVH������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*ROGVWHLQ�65��%DFKPDQQ�*$��.RQLQFN[�35��HW�DO��2VSHPLIHQH����
PRQWK�VDIHW\�DQG�HIILFDF\�LQ�SRVWPHQRSDXVDO�ZRPHQ�ZLWK�YXOYDU�DQG�

YDJLQDO�DWURSK\��&OLPDFWHULF������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3RUWPDQ�'-��%DFKPDQQ�*$��6LPRQ�-$��2VSHPLIHQH��D�QRYHO�
VHOHFWLYH�HVWURJHQ�UHFHSWRU�PRGXODWRU�IRU�WUHDWLQJ�G\VSDUHXQLD�
DVVRFLDWHG�ZLWK�SRVWPHQRSDXVDO�YXOYDU�DQG�YDJLQDO�DWURSK\��
0HQRSDXVH������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'DYLVRQ�6/��+\SRDFWLYH�VH[XDO�GHVLUH�GLVRUGHU��&XUU�2SLQ�2EVWHW�
*\QHFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%URWWR�/$��(UVNLQH�<��&DUH\�0��HW�DO��$�EULHI�PLQGIXOQHVV�EDVHG�
FRJQLWLYH�EHKDYLRUDO�LQWHUYHQWLRQ�LPSURYHV�VH[XDO�IXQFWLRQLQJ�YHUVXV�
ZDLW�OLVW�FRQWURO�LQ�ZRPHQ�WUHDWHG�IRU�J\QHFRORJLF�FDQFHU��*\QHFRO�
2QFRO�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'XLMWV�6)��YDQ�%HXUGHQ�0��2OGHQEXUJ�+6��HW�DO��(IILFDF\�RI�
FRJQLWLYH�EHKDYLRUDO�WKHUDS\�DQG�SK\VLFDO�H[HUFLVH�LQ�DOOHYLDWLQJ�
WUHDWPHQW�LQGXFHG�PHQRSDXVDO�V\PSWRPV�LQ�SDWLHQWV�ZLWK�EUHDVW�
FDQFHU��UHVXOWV�RI�D�UDQGRPL]HG��FRQWUROOHG��PXOWLFHQWHU�WULDO��-�&OLQ�
2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0HDQD�0��-RQHV�6��'HYHORSPHQWV�DQG�WUHQGV�LQ�VH[�WKHUDS\��$GY�
3V\FKRVRP�0HG����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DYDOFDQWL�$/��%DJQROL�95��)RQVHFD�$0��HW�DO��(IIHFW�RI�VLOGHQDILO�
RQ�FOLWRUDO�EORRG�IORZ�DQG�VH[XDO�UHVSRQVH�LQ�SRVWPHQRSDXVDO�ZRPHQ�
ZLWK�RUJDVPLF�G\VIXQFWLRQ��,QW�-�*\QDHFRO�2EVWHW�������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����<DQJ�&&��&DR�<<��*XDQ�4<��HW�DO��,QIOXHQFH�RI�3'(��LQKLELWRU�RQ�
05,�PHDVXUHPHQW�RI�FOLWRUDO�YROXPH�UHVSRQVH�LQ�ZRPHQ�ZLWK�)6$'��D�
IHDVLELOLW\�VWXG\�RI�D�SRWHQWLDO�WHFKQLTXH�IRU�HYDOXDWLQJ�GUXJ�UHVSRQVH��



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

,QW�-�,PSRW�5HV������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$OH[DQGHU�06��5RVHQ�5&��6WHLQEHUJ�6��HW�DO��6LOGHQDILO�LQ�ZRPHQ�
ZLWK�VH[XDO�DURXVDO�GLVRUGHU�IROORZLQJ�VSLQDO�FRUG�LQMXU\��6SLQDO�&RUG�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DVVRQ�5��0F,QQHV�5��6PLWK�0'��HW�DO��(IILFDF\�DQG�VDIHW\�RI�
VLOGHQDILO�FLWUDWH�LQ�ZRPHQ�ZLWK�VH[XDO�G\VIXQFWLRQ�DVVRFLDWHG�ZLWK�
IHPDOH�VH[XDO�DURXVDO�GLVRUGHU��-�:RPHQV�+HDOWK�*HQG�%DVHG�0HG�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DVVRQ�5��%URWWR�/$��6H[XDO�SV\FKRSK\VLRORJ\�DQG�HIIHFWV�RI�
VLOGHQDILO�FLWUDWH�LQ�RHVWURJHQLVHG�ZRPHQ�ZLWK�DFTXLUHG�JHQLWDO�DURXVDO�
GLVRUGHU�DQG�LPSDLUHG�RUJDVP��D�UDQGRPLVHG�FRQWUROOHG�WULDO��%-2*�
��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%HUPDQ�-5��%HUPDQ�/$��7ROHU�60��HW�DO��6DIHW\�DQG�HIILFDF\�RI�
VLOGHQDILO�FLWUDWH�IRU�WKH�WUHDWPHQW�RI�IHPDOH�VH[XDO�DURXVDO�GLVRUGHU��D�
GRXEOH�EOLQG��SODFHER�FRQWUROOHG�VWXG\��-�8URO���������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DUXVR�6��,QWHOLVDQR�*��/XSR�/��$JQHOOR�&��3UHPHQRSDXVDO�ZRPHQ�
DIIHFWHG�E\�VH[XDO�DURXVDO�GLVRUGHU�WUHDWHG�ZLWK�VLOGHQDILO��D�GRXEOH�
EOLQG��FURVV�RYHU��SODFHER�FRQWUROOHG�VWXG\��%-2*�������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DUXVR�6��5XJROR�6��$JQHOOR�&��HW�DO��6LOGHQDILO�LPSURYHV�VH[XDO�
IXQFWLRQLQJ�LQ�SUHPHQRSDXVDO�ZRPHQ�ZLWK�W\SH���GLDEHWHV�ZKR�DUH�
DIIHFWHG�E\�VH[XDO�DURXVDO�GLVRUGHU��D�GRXEOH�EOLQG��FURVVRYHU��SODFHER�
FRQWUROOHG�SLORW�VWXG\��)HUWLO�6WHULO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����1,+�FRQVHQVXV�FRQIHUHQFH��,PSRWHQFH��1,+�FRQVHQVXV�
GHYHORSPHQW�SDQHO�RQ�LPSRWHQFH��-$0$�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����0DQDJHPHQW�RI�(UHFWLOH�'\VIXQFWLRQ��$PHULFDQ�8URORJLFDO�
$VVRFLDWLRQ�������$YDLODEOH�DW��
KWWS���ZZZ�DXDQHW�RUJ�HGXFDWLRQ�JXLGHOLQHV�HUHFWLOH�G\VIXQFWLRQ�FIP��
$FFHVVHG�)HEUXDU\�����������

�����&DSSHOOHUL�-&��5RVHQ�5&��7KH�6H[XDO�+HDOWK�,QYHQWRU\�IRU�0HQ�
�6+,0���D���\HDU�UHYLHZ�RI�UHVHDUFK�DQG�FOLQLFDO�H[SHULHQFH��,QW�-�,PSRW�
5HV������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RQJD�0��%HWWHQFRXUW�5��%DUUHWW�&RQQRU�(��&RPPXQLW\�EDVHG�
VWXG\�RI�HUHFWLOH�G\VIXQFWLRQ�DQG�VLOGHQDILO�XVH��WKH�5DQFKR�%HUQDUGR�
VWXG\��8URORJ\������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����(OOLV�5��6PLWK�$��:LOVRQ�6��HW�DO��7KH�SUHYDOHQFH�RI�HUHFWLOH�
G\VIXQFWLRQ�LQ�SRVW�WUHDWPHQW�FRORUHFWDO�FDQFHU�SDWLHQWV�DQG�WKHLU�
LQWHUHVWV�LQ�VHHNLQJ�WUHDWPHQW��D�FURVV�VHFWLRQDO�VXUYH\�LQ�WKH�ZHVW�
PLGODQGV��-�6H[�0HG�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+HQGUHQ�6.��2
&RQQRU�%,��/LX�0��HW�DO��3UHYDOHQFH�RI�PDOH�DQG�
IHPDOH�VH[XDO�G\VIXQFWLRQ�LV�KLJK�IROORZLQJ�VXUJHU\�IRU�UHFWDO�FDQFHU��
$QQ�6XUJ�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3RWRVN\�$/��'DYLV�::��+RIIPDQ�50��HW�DO��)LYH�\HDU�RXWFRPHV�
DIWHU�SURVWDWHFWRP\�RU�UDGLRWKHUDS\�IRU�SURVWDWH�FDQFHU��WKH�SURVWDWH�
FDQFHU�RXWFRPHV�VWXG\��-�1DWO�&DQFHU�,QVW��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5HVQLFN�0-��.R\DPD�7��)DQ�.+��HW�DO��/RQJ�WHUP�IXQFWLRQDO�
RXWFRPHV�DIWHU�WUHDWPHQW�IRU�ORFDOL]HG�SURVWDWH�FDQFHU��1�(QJO�-�0HG�



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FKRYHU�/5��)RXODGL�57��:DUQHNH�&/��HW�DO��'HILQLQJ�VH[XDO�
RXWFRPHV�DIWHU�WUHDWPHQW�IRU�ORFDOL]HG�SURVWDWH�FDUFLQRPD��&DQFHU�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6LHJHO�7��0RXO�-:��6SHYDN�0��HW�DO��7KH�GHYHORSPHQW�RI�HUHFWLOH�
G\VIXQFWLRQ�LQ�PHQ�WUHDWHG�IRU�SURVWDWH�FDQFHU��-�8URO��������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6WDQIRUG�-/��)HQJ�=��+DPLOWRQ�$6��HW�DO��8ULQDU\�DQG�VH[XDO�
IXQFWLRQ�DIWHU�UDGLFDO�SURVWDWHFWRP\�IRU�FOLQLFDOO\�ORFDOL]HG�SURVWDWH�
FDQFHU��WKH�3URVWDWH�&DQFHU�2XWFRPHV�6WXG\��-$0$��������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����1HKUD�$��-DFNVRQ�*��0LQHU�0��HW�DO��7KH�3ULQFHWRQ�,,,�&RQVHQVXV�
UHFRPPHQGDWLRQV�IRU�WKH�PDQDJHPHQW�RI�HUHFWLOH�G\VIXQFWLRQ�DQG�
FDUGLRYDVFXODU�GLVHDVH��0D\R�&OLQ�3URF������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+XEDQNV�-0��8PEUHLW�(&��.DUQHV�5-��0\HUV�53��2SHQ�UDGLFDO�
UHWURSXELF�SURVWDWHFWRP\�XVLQJ�KLJK�DQWHULRU�UHOHDVH�RI�WKH�OHYDWRU�
IDVFLD�DQG�FRQVWDQW�KDSWLF�IHHGEDFN�LQ�ELODWHUDO�QHXURYDVFXODU�EXQGOH�
SUHVHUYDWLRQ�SOXV�HDUO\�SRVWRSHUDWLYH�SKRVSKRGLHVWHUDVH�W\SH���
LQKLELWLRQ��D�FRQWHPSRUDU\�VHULHV��(XU�8URO������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����<DQJ�/��4LDQ�6��/LX�/��HW�DO��3KRVSKRGLHVWHUDVH���LQKLELWRUV�FRXOG�
EH�HIILFDFLRXV�LQ�WKH�WUHDWPHQW�RI�HUHFWLOH�G\VIXQFWLRQ�DIWHU�UDGLRWKHUDS\�
IRU�SURVWDWH�FDQFHU��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��8URO�,QW�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.ORQHU�5$��+XWWHU�$0��(PPLFN�-7��HW�DO��7LPH�FRXUVH�RI�WKH�
LQWHUDFWLRQ�EHWZHHQ�WDGDODILO�DQG�QLWUDWHV��-�$P�&ROO�&DUGLRO�

�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:HEE�'-��)UHHVWRQH�6��$OOHQ�0-��0XLUKHDG�*-��6LOGHQDILO�FLWUDWH�
DQG�EORRG�SUHVVXUH�ORZHULQJ�GUXJV��UHVXOWV�RI�GUXJ�LQWHUDFWLRQ�VWXGLHV�
ZLWK�DQ�RUJDQLF�QLWUDWH�DQG�D�FDOFLXP�DQWDJRQLVW��$P�-�&DUGLRO�
����������&���&��$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%HUJHU�$0��0LWFKHOO�6$��0RGLI\LQJ�FDQFHU�UHODWHG�IDWLJXH�E\�
RSWLPL]LQJ�VOHHS�TXDOLW\��-�1DWO�&RPSU�&DQF�1HWZ��������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$QFROL�,VUDHO�6��0RRUH�3-��-RQHV�9��7KH�UHODWLRQVKLS�EHWZHHQ�
IDWLJXH�DQG�VOHHS�LQ�FDQFHU�SDWLHQWV��D�UHYLHZ��(XU�-�&DQFHU�&DUH��(QJO��
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$QFROL�,VUDHO�6��5HFRJQLWLRQ�DQG�WUHDWPHQW�RI�VOHHS�GLVWXUEDQFHV�LQ�
FDQFHU��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%HUUHWW�$EHEH�-��&DGHW�7��3LUO�:��/HQQHV�,��([SORULQJ�WKH�
UHODWLRQVKLS�EHWZHHQ�IHDU�RI�FDQFHU�UHFXUUHQFH�DQG�VOHHS�TXDOLW\�LQ�
FDQFHU�VXUYLYRUV��-�3V\FKRVRF�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DUQH\�6��.RHWWHUV�7��&KR�0��HW�DO��'LIIHUHQFHV�LQ�VOHHS�
GLVWXUEDQFH�SDUDPHWHUV�EHWZHHQ�RQFRORJ\�RXWSDWLHQWV�DQG�WKHLU�IDPLO\�
FDUHJLYHUV��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)LRUHQWLQR�/��$QFROL�,VUDHO�6��,QVRPQLD�DQG�LWV�WUHDWPHQW�LQ�ZRPHQ�
ZLWK�EUHDVW�FDQFHU��6OHHS�0HG�5HY������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����)LRUHQWLQR�/��$QFROL�,VUDHO�6��6OHHS�G\VIXQFWLRQ�LQ�SDWLHQWV�ZLWK�
FDQFHU��&XUU�7UHDW�2SWLRQV�1HXURO�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)O\QQ�.(��6KHOE\�5$��0LWFKHOO�6$��HW�DO��6OHHS�ZDNH�IXQFWLRQLQJ�
DORQJ�WKH�FDQFHU�FRQWLQXXP��IRFXV�JURXS�UHVXOWV�IURP�WKH�3DWLHQW�
5HSRUWHG�2XWFRPHV�0HDVXUHPHQW�,QIRUPDWLRQ�6\VWHP��3520,6��5�����
3V\FKRRQFRORJ\��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)RUV\WKH�/3��+HO]OVRXHU�.-��0DF'RQDOG�5��*DOOLFFKLR�/��'D\WLPH�
VOHHSLQHVV�DQG�VOHHS�GXUDWLRQ�LQ�ORQJ�WHUP�FDQFHU�VXUYLYRUV�DQG�QRQ�
FDQFHU�FRQWUROV��UHVXOWV�IURP�D�UHJLVWU\�EDVHG�VXUYH\�VWXG\��6XSSRUW�
&DUH�&DQFHU��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/LX�/��$QFROL�,VUDHO�6��6OHHS�GLVWXUEDQFHV�LQ�FDQFHU��3V\FKLDWU�$QQ�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����=HH�3&��$QFROL�,VUDHO�6��'RHV�HIIHFWLYH�PDQDJHPHQW�RI�VOHHS�
GLVRUGHUV�UHGXFH�FDQFHU�UHODWHG�IDWLJXH"�'UXJV���������6XSSO����������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3DOHVK�2��$OGULGJH�*HUU\�$��8OXVDNDU\D�$��HW�DO��6OHHS�GLVUXSWLRQ�
LQ�EUHDVW�FDQFHU�SDWLHQWV�DQG�VXUYLYRUV��-�1DWO�&RPSU�&DQF�1HWZ�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����2PDFKL�7$��0HDVXUHV�RI�VOHHS�LQ�UKHXPDWRORJLF�GLVHDVHV��
(SZRUWK�6OHHSLQHVV�6FDOH��(66���)XQFWLRQDO�2XWFRPH�RI�6OHHS�
4XHVWLRQQDLUH��)264���,QVRPQLD�6HYHULW\�,QGH[��,6,���DQG�3LWWVEXUJK�
6OHHS�4XDOLW\�,QGH[��364,���$UWKULWLV�&DUH�5HV��+RERNHQ����������
6XSSO����6���������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6DYDUG�0+��6DYDUG�-��6LPDUG�6��,YHUV�+��(PSLULFDO�YDOLGDWLRQ�RI�
WKH�,QVRPQLD�6HYHULW\�,QGH[�LQ�FDQFHU�SDWLHQWV��3V\FKRRQFRORJ\�

�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&KXQJ�)��<HJQHVZDUDQ�%��/LDR�3��HW�DO��6723�TXHVWLRQQDLUH��D�
WRRO�WR�VFUHHQ�SDWLHQWV�IRU�REVWUXFWLYH�VOHHS�DSQHD��$QHVWKHVLRORJ\�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6LOYD�*(��9DQD�.'��*RRGZLQ�-/��HW�DO��,GHQWLILFDWLRQ�RI�SDWLHQWV�
ZLWK�VOHHS�GLVRUGHUHG�EUHDWKLQJ��FRPSDULQJ�WKH�IRXU�YDULDEOH�VFUHHQLQJ�
WRRO��6723��6723�%DQJ��DQG�(SZRUWK�6OHHSLQHVV�6FDOHV��-�&OLQ�6OHHS�
0HG�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%XFKIXKUHU�0-��6WUDWHJLHV�IRU�WKH�WUHDWPHQW�RI�UHVWOHVV�OHJV�
V\QGURPH��1HXURWKHUDSHXWLFV�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0R\HU�'(��=D\DV�%D]DQ�-��5HHVH�*��5HVWOHVV�OHJV�V\QGURPH��
GLDJQRVWLF�WLPH�VDYHUV��7[�WLSV��-�)DP�3UDFW������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RUJHQWKDOHU�7,��.DSXU�9.��%URZQ�7��HW�DO��3UDFWLFH�SDUDPHWHUV�IRU�
WKH�WUHDWPHQW�RI�QDUFROHSV\�DQG�RWKHU�K\SHUVRPQLDV�RI�FHQWUDO�RULJLQ��
6OHHS��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����,QVRPQLD��DVVHVVPHQW�DQG�PDQDJHPHQW�LQ�SULPDU\�FDUH��1DWLRQDO�
+HDUW��/XQJ��DQG�%ORRG�,QVWLWXWH�:RUNLQJ�*URXS�RQ�,QVRPQLD��$P�)DP�
3K\VLFLDQ��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.XSIHU�'-��5H\QROGV�&)���UG��0DQDJHPHQW�RI�LQVRPQLD��1�(QJO�-�
0HG�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����/LSSPDQQ�6��0D]RXU�,��6KDKDE�+��,QVRPQLD��WKHUDSHXWLF�DSSURDFK��
6RXWK�0HG�-������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&KHYLOOH�$/��.ROODVFK�-��9DQGHQEHUJ�-��HW�DO��$�KRPH�EDVHG�
H[HUFLVH�SURJUDP�WR�LPSURYH�IXQFWLRQ��IDWLJXH��DQG�VOHHS�TXDOLW\�LQ�
SDWLHQWV�ZLWK�6WDJH�,9�OXQJ�DQG�FRORUHFWDO�FDQFHU��D�UDQGRPL]HG�
FRQWUROOHG�WULDO��-�3DLQ�6\PSWRP�0DQDJH������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0LVKUD�6,��6FKHUHU�5:��6Q\GHU�&��HW�DO��([HUFLVH�LQWHUYHQWLRQV�RQ�
KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�IRU�SHRSOH�ZLWK�FDQFHU�GXULQJ�DFWLYH�
WUHDWPHQW��&RFKUDQH�'DWDEDVH�6\VW�5HY��������&'��������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0XVWLDQ�.0��6SURG�/.��-DQHOVLQV�0��HW�DO��0XOWLFHQWHU��UDQGRPL]HG�
FRQWUROOHG�WULDO�RI�\RJD�IRU�VOHHS�TXDOLW\�DPRQJ�FDQFHU�VXUYLYRUV��-�&OLQ�
2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3D\QH�-.��+HOG�-��7KRUSH�-��6KDZ�+��(IIHFW�RI�H[HUFLVH�RQ�
ELRPDUNHUV��IDWLJXH��VOHHS�GLVWXUEDQFHV��DQG�GHSUHVVLYH�V\PSWRPV�LQ�
ROGHU�ZRPHQ�ZLWK�EUHDVW�FDQFHU�UHFHLYLQJ�KRUPRQDO�WKHUDS\��2QFRO�
1XUV�)RUXP������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5RJHUV�/4��)RJOHPDQ�$��7UDPPHOO�5��HW�DO��(IIHFWV�RI�D�SK\VLFDO�
DFWLYLW\�EHKDYLRU�FKDQJH�LQWHUYHQWLRQ�RQ�LQIODPPDWLRQ�DQG�UHODWHG�KHDOWK�
RXWFRPHV�LQ�EUHDVW�FDQFHU�VXUYLYRUV��SLORW�UDQGRPL]HG�WULDO��,QWHJU�
&DQFHU�7KHU������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����9DQ�*HUSHQ�5(��%HFNHU�%-��'HYHORSPHQW�RI�DQ�HYLGHQFH�EDVHG�
H[HUFLVH�DQG�HGXFDWLRQ�FDQFHU�UHFRYHU\�SURJUDP��&OLQ�-�2QFRO�1XUV�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0XVWLDQ�.0��<RJD�DV�WUHDWPHQW�IRU�LQVRPQLD�DPRQJ�FDQFHU�
SDWLHQWV�DQG�VXUYLYRUV��D�V\VWHPDWLF�UHYLHZ��(XU�0HG�-�2QFRO�
����������������$YDLODEOH�DW���

�����%RRW]LQ�55��3HUOLV�0/��1RQSKDUPDFRORJLF�WUHDWPHQWV�RI�LQVRPQLD��
-�&OLQ�3V\FKLDWU\���������6XSSO��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����0DWWKHZV�((��%HUJHU�$0��6FKPLHJH�6-��HW�DO��&RJQLWLYH�
EHKDYLRUDO�WKHUDS\�IRU�LQVRPQLD�RXWFRPHV�LQ�ZRPHQ�DIWHU�SULPDU\�
EUHDVW�FDQFHU�WUHDWPHQW��D�UDQGRPL]HG��FRQWUROOHG�WULDO��2QFRO�1XUV�
)RUXP������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5RVFRH�-$��*DUODQG�61��+HFNOHU�&(��HW�DO��5DQGRPL]HG�SODFHER�
FRQWUROOHG�WULDO�RI�FRJQLWLYH�EHKDYLRUDO�WKHUDS\�DQG�DUPRGDILQLO�IRU�
LQVRPQLD�DIWHU�FDQFHU�WUHDWPHQW��-�&OLQ�2QFRO������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����1DNDPXUD�<��/LSVFKLW]�'/��.XKQ�5��HW�DO��,QYHVWLJDWLQJ�HIILFDF\�RI�
WZR�EULHI�PLQG�ERG\�LQWHUYHQWLRQ�SURJUDPV�IRU�PDQDJLQJ�VOHHS�
GLVWXUEDQFH�LQ�FDQFHU�VXUYLYRUV��D�SLORW�UDQGRPL]HG�FRQWUROOHG�WULDO��-�
&DQFHU�6XUYLY�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/HQJDFKHU�&$��5HLFK�55��3DWHUVRQ�&/��HW�DO��7KH�HIIHFWV�RI�
PLQGIXOQHVV�EDVHG�VWUHVV�UHGXFWLRQ�RQ�REMHFWLYH�DQG�VXEMHFWLYH�VOHHS�
SDUDPHWHUV�LQ�ZRPHQ�ZLWK�EUHDVW�FDQFHU��D�UDQGRPL]HG�FRQWUROOHG�WULDO��
3V\FKRRQFRORJ\������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*DUODQG�61��&DUOVRQ�/(��6WHSKHQV�$-��HW�DO��0LQGIXOQHVV�EDVHG�
VWUHVV�UHGXFWLRQ�FRPSDUHG�ZLWK�FRJQLWLYH�EHKDYLRUDO�WKHUDS\�IRU�WKH�
WUHDWPHQW�RI�LQVRPQLD�FRPRUELG�ZLWK�FDQFHU��D�UDQGRPL]HG��SDUWLDOO\�
EOLQGHG��QRQLQIHULRULW\�WULDO��-�&OLQ�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�6WDWH�RI�WKH�6FLHQFH�&RQIHUHQFH�
VWDWHPHQW�RQ�0DQLIHVWDWLRQV�DQG�0DQDJHPHQW�RI�&KURQLF�,QVRPQLD�LQ�
$GXOWV��-XQH��������������6OHHS��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����1HXEDXHU�'1��7KH�HYROXWLRQ�DQG�GHYHORSPHQW�RI�LQVRPQLD�
SKDUPDFRWKHUDSLHV��-�&OLQ�6OHHS�0HG��������6�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.LP�6:��6KLQ�,6��.LP�-0��HW�DO��(IIHFWLYHQHVV�RI�PLUWD]DSLQH�IRU�
QDXVHD�DQG�LQVRPQLD�LQ�FDQFHU�SDWLHQWV�ZLWK�GHSUHVVLRQ��3V\FKLDWU\�
&OLQ�1HXURVFL����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&KHQ�:<��*LREELH�+XUGHU�$��*DQWPDQ�.��HW�DO��$�UDQGRPL]HG��
SODFHER�FRQWUROOHG�WULDO�RI�PHODWRQLQ�RQ�EUHDVW�FDQFHU�VXUYLYRUV��LPSDFW�
RQ�VOHHS��PRRG��DQG�KRW�IODVKHV��%UHDVW�&DQFHU�5HV�7UHDW�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*RWWOLHE�'-��3XQMDEL�10��0HKUD�5��HW�DO��&3$3�YHUVXV�R[\JHQ�LQ�
REVWUXFWLYH�VOHHS�DSQHD��1�(QJO�-�0HG���������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DVVHWWL�&/��%RUQDWLFR�)��)XKU�3��HW�DO��3UDPLSH[ROH�YHUVXV�GXDO�
UHOHDVH�OHYRGRSD�LQ�UHVWOHVV�OHJV�V\QGURPH��D�GRXEOH�EOLQG��
UDQGRPLVHG��FURVV�RYHU�WULDO��6ZLVV�0HG�:NO\����������Z�������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)HULQL�6WUDPEL�/��$DUVNRJ�'��3DUWLQHQ�0��HW�DO��(IIHFW�RI�
SUDPLSH[ROH�RQ�5/6�V\PSWRPV�DQG�VOHHS��D�UDQGRPL]HG��GRXEOH�EOLQG��
SODFHER�FRQWUROOHG�WULDO��6OHHS�0HG�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.DSODQ�3:��$OOHQ�53��%XFKKRO]�':��:DOWHUV�-.��$�GRXEOH�EOLQG��
SODFHER�FRQWUROOHG�VWXG\�RI�WKH�WUHDWPHQW�RI�SHULRGLF�OLPE�PRYHPHQWV�LQ�
VOHHS�XVLQJ�FDUELGRSD�OHYRGRSD�DQG�SURSR[\SKHQH��6OHHS�

�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����0DQFRQL�0��)HUUL�5��=XFFRQL�0��HW�DO��3UDPLSH[ROH�YHUVXV�
URSLQLUROH��SRO\VRPQRJUDSKLF�DFXWH�HIIHFWV�LQ�UHVWOHVV�OHJV�V\QGURPH��
0RY�'LVRUG������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0RQWSODLVLU�-��1LFRODV�$��'HQHVOH�5��*RPH]�0DQFLOOD�%��5HVWOHVV�
OHJV�V\QGURPH�LPSURYHG�E\�SUDPLSH[ROH��D�GRXEOH�EOLQG�UDQGRPL]HG�
WULDO��1HXURORJ\������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����2HUWHO�:+��6WLDVQ\�.ROVWHU�.��%HUJWKROGW�%��HW�DO��(IILFDF\�RI�
SUDPLSH[ROH�LQ�UHVWOHVV�OHJV�V\QGURPH��D�VL[�ZHHN��PXOWLFHQWHU��
UDQGRPL]HG��GRXEOH�EOLQG�VWXG\��HIIHFW�5/6�VWXG\���0RY�'LVRUG�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����7UHQNZDOGHU�&��*DUFLD�%RUUHJXHUR�'��0RQWDJQD�3��HW�DO��
5RSLQLUROH�LQ�WKH�WUHDWPHQW�RI�UHVWOHVV�OHJV�V\QGURPH��UHVXOWV�IURP�WKH�
75($7�5/6���VWXG\��D����ZHHN��UDQGRPLVHG��SODFHER�FRQWUROOHG�VWXG\�
LQ����(XURSHDQ�FRXQWULHV��-�1HXURO�1HXURVXUJ�3V\FKLDWU\������������
��� $YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG����������

�����:DOWHUV�$6��2QGR�:*��'UH\NOXIW�7��HW�DO��5RSLQLUROH�LV�HIIHFWLYH�LQ�
WKH�WUHDWPHQW�RI�UHVWOHVV�OHJV�V\QGURPH��75($7�5/6����D����ZHHN��
GRXEOH�EOLQG��UDQGRPL]HG��SDUDOOHO�JURXS��SODFHER�FRQWUROOHG�VWXG\��0RY�
'LVRUG��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:LOW�7-��0DF'RQDOG�5��2XHOOHWWH�-��HW�DO��3KDUPDFRORJLF�WKHUDS\�IRU�
SULPDU\�UHVWOHVV�OHJV�V\QGURPH��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��
-$0$�,QWHUQ�0HG�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+RUQ\DN�0��6FKRO]�+��.RKQHQ�5��HW�DO��:KDW�WUHDWPHQW�ZRUNV�EHVW�
IRU�UHVWOHVV�OHJV�V\QGURPH"�0HWD�DQDO\VHV�RI�GRSDPLQHUJLF�DQG�QRQ�



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

GRSDPLQHUJLF�PHGLFDWLRQV��6OHHS�0HG�5HY������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����8QGHUZRRG�-0��7RZQVHQG�-6��6WHZDUW�6/��HW�DO��6XUYHLOODQFH�RI�
GHPRJUDSKLF�FKDUDFWHULVWLFV�DQG�KHDOWK�EHKDYLRUV�DPRQJ�DGXOW�FDQFHU�
VXUYLYRUV��%HKDYLRUDO�5LVN�)DFWRU�6XUYHLOODQFH�6\VWHP��8QLWHG�6WDWHV��
������00:5�6XUYHLOO�6XPP���������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+DUGLQJ�0��+HDOWK�SURPRWLRQ�EHKDYLRUV�DQG�SV\FKRORJLFDO�GLVWUHVV�
LQ�FDQFHU�VXUYLYRUV��2QFRO�1XUV�)RUXP���������(���������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5DXVFK�60��0LOOD\�6��6FRWW�&��HW�DO��+HDOWK�EHKDYLRUV�DPRQJ�
FDQFHU�VXUYLYRUV�UHFHLYLQJ�VFUHHQLQJ�PDPPRJUDSK\��$P�-�&OLQ�2QFRO�
���������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:HVWPDDV�-/��$OFDUD]�.,��%HUJ�&-��6WHLQ�.'��3UHYDOHQFH�DQG�
FRUUHODWHV�RI�VPRNLQJ�DQG�FHVVDWLRQ�UHODWHG�EHKDYLRU�DPRQJ�VXUYLYRUV�
RI�WHQ�FDQFHUV��ILQGLQJV�IURP�D�QDWLRQZLGH�VXUYH\�QLQH�\HDUV�DIWHU�
GLDJQRVLV��&DQFHU�(SLGHPLRO�%LRPDUNHUV�3UHY��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DUSHQWLHU�0<��9HUQRQ�6:��%DUWKRORPHZ�/.��HW�DO��5HFHLSW�RI�
UHFRPPHQGHG�VXUYHLOODQFH�DPRQJ�FRORUHFWDO�FDQFHU�VXUYLYRUV��D�
V\VWHPDWLF�UHYLHZ��-�&DQFHU�6XUYLY�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*UXQIHOG�(��0RLQHGGLQ�5��*XQUDM�1��HW�DO��&DQFHU�VFUHHQLQJ�
SUDFWLFHV�RI�FDQFHU�VXUYLYRUV��SRSXODWLRQ�EDVHG��ORQJLWXGLQDO�VWXG\��&DQ�
)DP�3K\VLFLDQ������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:LUW]�+6��%RXGUHDX�'0��*UDORZ�-5��HW�DO��)DFWRUV�DVVRFLDWHG�ZLWK�
ORQJ�WHUP�DGKHUHQFH�WR�DQQXDO�VXUYHLOODQFH�PDPPRJUDSK\�DPRQJ�
EUHDVW�FDQFHU�VXUYLYRUV��%UHDVW�&DQFHU�5HV�7UHDW�������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&DPSEHOO�37��3DWHO�$9��1HZWRQ�&&��HW�DO��$VVRFLDWLRQV�RI�
UHFUHDWLRQDO�SK\VLFDO�DFWLYLW\�DQG�OHLVXUH�WLPH�VSHQW�VLWWLQJ�ZLWK�
FRORUHFWDO�FDQFHU�VXUYLYDO��-�&OLQ�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'LJQDP�--��3ROLWH�%1��<RWKHUV�*��HW�DO��%RG\�PDVV�LQGH[�DQG�
RXWFRPHV�LQ�SDWLHQWV�ZKR�UHFHLYH�DGMXYDQW�FKHPRWKHUDS\�IRU�FRORQ�
FDQFHU��-�1DWO�&DQFHU�,QVW��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����,QRXH�&KRL�0��/D]RYLFK�'��3UL]PHQW�$(��5RELHQ�.��$GKHUHQFH�WR�
WKH�:RUOG�&DQFHU�5HVHDUFK�)XQG�$PHULFDQ�,QVWLWXWH�IRU�&DQFHU�
5HVHDUFK�UHFRPPHQGDWLRQV�IRU�FDQFHU�SUHYHQWLRQ�LV�DVVRFLDWHG�ZLWK�
EHWWHU�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�DPRQJ�HOGHUO\�IHPDOH�FDQFHU�
VXUYLYRUV��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/HH�,0��:ROLQ�.<��)UHHPDQ�6(��HW�DO��3K\VLFDO�DFWLYLW\�DQG�VXUYLYDO�
DIWHU�FDQFHU�GLDJQRVLV�LQ�PHQ��-�3K\V�$FW�+HDOWK����������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6LQLFURSH�)$��)RVWHU�15��<RRQ�++��HW�DO��$VVRFLDWLRQ�RI�REHVLW\�
ZLWK�'1$�PLVPDWFK�UHSDLU�VWDWXV�DQG�FOLQLFDO�RXWFRPH�LQ�SDWLHQWV�ZLWK�
VWDJH�,,�RU�,,,�FRORQ�FDUFLQRPD�SDUWLFLSDWLQJ�LQ�1&&7*�DQG�16$%3�
DGMXYDQW�FKHPRWKHUDS\�WULDOV��-�&OLQ�2QFRO������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:\V]\QVNL�$��7DQ\RV�6$��5HHV�-5��HW�DO��%RG\�PDVV�DQG�VPRNLQJ�
DUH�PRGLILDEOH�ULVN�IDFWRUV�IRU�UHFXUUHQW�EODGGHU�FDQFHU��&DQFHU�
������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+XGLV�&$��-RQHV�/��3URPRWLQJ�H[HUFLVH�DIWHU�D�FDQFHU�GLDJQRVLV��
HDVLHU�VDLG�WKDQ�GRQH��%U�-�&DQFHU�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����/DNRVNL�6*��(YHV�1'��'RXJODV�36��-RQHV�/:��([HUFLVH�
UHKDELOLWDWLRQ�LQ�SDWLHQWV�ZLWK�FDQFHU��1DW�5HY�&OLQ�2QFRO������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'HPDUN�:DKQHIULHG�:��-RQHV�/:��3URPRWLQJ�D�KHDOWK\�OLIHVW\OH�
DPRQJ�FDQFHU�VXUYLYRUV��+HPDWRO�2QFRO�&OLQ�1RUWK�$P�������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)HUUHU�5$��+XHGR�0HGLQD�7%��-RKQVRQ�%7��HW�DO��([HUFLVH�
LQWHUYHQWLRQV�IRU�FDQFHU�VXUYLYRUV��D�PHWD�DQDO\VLV�RI�TXDOLW\�RI�OLIH�
RXWFRPHV��$QQ�%HKDY�0HG����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)RQJ�'<��+R�-:��+XL�%3��HW�DO��3K\VLFDO�DFWLYLW\�IRU�FDQFHU�
VXUYLYRUV��PHWD�DQDO\VLV�RI�UDQGRPLVHG�FRQWUROOHG�WULDOV��%0-�
���������H����$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*DUGQHU�-5��/LYLQJVWRQ�30��)UDVHU�6)��(IIHFWV�RI�H[HUFLVH�RQ�
WUHDWPHQW�UHODWHG�DGYHUVH�HIIHFWV�IRU�SDWLHQWV�ZLWK�SURVWDWH�FDQFHU�
UHFHLYLQJ�DQGURJHQ�GHSULYDWLRQ�WKHUDS\��D�V\VWHPDWLF�UHYLHZ��-�&OLQ�
2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-RQHV�/:��$OIDQR�&0��([HUFLVH�RQFRORJ\�UHVHDUFK��3DVW��SUHVHQW��
DQG�IXWXUH��$FWD�2QFRO������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����5RFN�&/��'R\OH�&��'HPDUN�:DKQHIULHG�:��HW�DO��1XWULWLRQ�DQG�
SK\VLFDO�DFWLYLW\�JXLGHOLQHV�IRU�FDQFHU�VXUYLYRUV��&$�&DQFHU�-�&OLQ�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FKPLW]�.+��&RXUQH\D�.6��0DWWKHZV�&��HW�DO��$PHULFDQ�&ROOHJH�RI�
6SRUWV�0HGLFLQH�URXQGWDEOH�RQ�H[HUFLVH�JXLGHOLQHV�IRU�FDQFHU�VXUYLYRUV��
0HG�6FL�6SRUWV�([HUF��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0DUNHV�0��%URFNRZ�7��5HVFK�./��([HUFLVH�IRU�ZRPHQ�UHFHLYLQJ�
DGMXYDQW�WKHUDS\�IRU�EUHDVW�FDQFHU��&RFKUDQH�'DWDEDVH�6\VW�5HY�
�����&'��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-RQHV�/:��/LX�4��$UPVWURQJ�*7��HW�DO��([HUFLVH�DQG�ULVN�RI�PDMRU�
FDUGLRYDVFXODU�HYHQWV�LQ�DGXOW�VXUYLYRUV�RI�FKLOGKRRG�KRGJNLQ�
O\PSKRPD��D�UHSRUW�IURP�WKH�FKLOGKRRG�FDQFHU�VXUYLYRU�VWXG\��-�&OLQ�
2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$UHP�+��3IHLIIHU�50��(QJHOV�($��HW�DO��3UH��DQG�SRVWGLDJQRVLV�
SK\VLFDO�DFWLYLW\��WHOHYLVLRQ�YLHZLQJ��DQG�PRUWDOLW\�DPRQJ�SDWLHQWV�ZLWK�
FRORUHFWDO�FDQFHU�LQ�WKH�1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�$$53�'LHW�DQG�
+HDOWK�VWXG\��-�&OLQ�2QFRO�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%HWRI�$6��'HZKLUVW�0:��-RQHV�/:��(IIHFWV�DQG�SRWHQWLDO�
PHFKDQLVPV�RI�H[HUFLVH�WUDLQLQJ�RQ�FDQFHU�SURJUHVVLRQ��$�WUDQVODWLRQDO�
SHUVSHFWLYH��%UDLQ�%HKDY�,PPXQ���������6���6����$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&RXUQH\D�.6��6HOODU�&0��6WHYLQVRQ�&��HW�DO��5DQGRPL]HG�
FRQWUROOHG�WULDO�RI�WKH�HIIHFWV�RI�DHURELF�H[HUFLVH�RQ�SK\VLFDO�IXQFWLRQLQJ�
DQG�TXDOLW\�RI�OLIH�LQ�O\PSKRPD�SDWLHQWV��-�&OLQ�2QFRO��������������
������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����,EUDKLP�(0��$O�+RPDLGK�$��3K\VLFDO�DFWLYLW\�DQG�VXUYLYDO�DIWHU�
EUHDVW�FDQFHU�GLDJQRVLV��PHWD�DQDO\VLV�RI�SXEOLVKHG�VWXGLHV��0HG�2QFRO�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����.HQILHOG�6$��6WDPSIHU�0-��*LRYDQQXFFL�(��&KDQ�-0��3K\VLFDO�
DFWLYLW\�DQG�VXUYLYDO�DIWHU�SURVWDWH�FDQFHU�GLDJQRVLV�LQ�WKH�KHDOWK�
SURIHVVLRQDOV�IROORZ�XS�VWXG\��-�&OLQ�2QFRO������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������



9HUVLRQ��������������������1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��,QF��������$OO�ULJKWV�UHVHUYHG��7KH�1&&1�*XLGHOLQHV��DQG�WKLV�LOOXVWUDWLRQ�PD\�QRW�EH�UHSURGXFHG�LQ�DQ\�IRUP�ZLWKRXW�WKH�H[SUHVV�ZULWWHQ�SHUPLVVLRQ�RI�1&&1���06���

1&&1�*XLGHOLQHV�,QGH[
6XUYLYRUVKLS�7DEOH�RI�&RQWHQWV

'LVFXVVLRQ

1&&1�*XLGHOLQHV�9HUVLRQ��������
6XUYLYRUVKLS�

�����/LJLEHO�-��/LIHVW\OH�IDFWRUV�LQ�FDQFHU�VXUYLYRUVKLS��-�&OLQ�2QFRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0H\HUKDUGW�-$��+HVHOWLQH�'��1LHG]ZLHFNL�'��HW�DO��,PSDFW�RI�
SK\VLFDO�DFWLYLW\�RQ�FDQFHU�UHFXUUHQFH�DQG�VXUYLYDO�LQ�SDWLHQWV�ZLWK�VWDJH�
,,,�FRORQ�FDQFHU��ILQGLQJV�IURP�&$/*%��������-�&OLQ�2QFRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0H\HUKDUGW�-$��0D�-��&RXUQH\D�.6��(QHUJHWLFV�LQ�FRORUHFWDO�DQG�
SURVWDWH�FDQFHU��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FKPLG�'��/HLW]PDQQ�0)��$VVRFLDWLRQ�EHWZHHQ�SK\VLFDO�DFWLYLW\�
DQG�PRUWDOLW\�DPRQJ�EUHDVW�FDQFHU�DQG�FRORUHFWDO�FDQFHU�VXUYLYRUV��D�
V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��$QQ�2QFRO��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:LOOLDPV�37��6LJQLILFDQWO\�JUHDWHU�UHGXFWLRQ�LQ�EUHDVW�FDQFHU�
PRUWDOLW\�IURP�SRVW�GLDJQRVLV�UXQQLQJ�WKDQ�ZDONLQJ��,QW�-�&DQFHU�
��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DOODUG�%DUEDVK�5��)ULHGHQUHLFK�&0��&RXUQH\D�.6��HW�DO��3K\VLFDO�
DFWLYLW\��ELRPDUNHUV��DQG�GLVHDVH�RXWFRPHV�LQ�FDQFHU�VXUYLYRUV��D�
V\VWHPDWLF�UHYLHZ��-�1DWO�&DQFHU�,QVW�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����$UL]D�*DUFLD�$��*DOLDQR�&DVWLOOR�1��&DQWDUHUR�9LOODQXHYD�,��HW�DO��
,QIOXHQFH�RI�SK\VLFDO�LQDFWLYLW\�LQ�SV\FKRSK\VLRORJLFDO�VWDWH�RI�EUHDVW�
FDQFHU�VXUYLYRUV��(XU�-�&DQFHU�&DUH��(QJO�������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%LVZDV�$��2K�3,��)DXONQHU�*(��HW�DO��6HGHQWDU\�WLPH�DQG�LWV�
DVVRFLDWLRQ�ZLWK�ULVN�IRU�GLVHDVH�LQFLGHQFH��PRUWDOLW\��DQG�KRVSLWDOL]DWLRQ�
LQ�DGXOWV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��$QQ�,QWHUQ�0HG�

������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����*HRUJH�60��$OIDQR�&0��*URYHV�-��HW�DO��2EMHFWLYHO\�PHDVXUHG�
VHGHQWDU\�WLPH�LV�UHODWHG�WR�TXDOLW\�RI�OLIH�DPRQJ�FDQFHU�VXUYLYRUV��3/R6�
2QH��������H�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FKPLG�'��/HLW]PDQQ�0)��7HOHYLVLRQ�YLHZLQJ�DQG�WLPH�VSHQW�
VHGHQWDU\�LQ�UHODWLRQ�WR�FDQFHU�ULVN��D�PHWD�DQDO\VLV��-�1DWO�&DQFHU�,QVW�
����������$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6KHQ�'��0DR�:��/LX�7��HW�DO��6HGHQWDU\�EHKDYLRU�DQG�LQFLGHQW�
FDQFHU��D�PHWD�DQDO\VLV�RI�SURVSHFWLYH�VWXGLHV��3/R6�2QH�
�������H��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'X%RVH�.'��5RELQVRQ�76��5RZH�'$��0DKDU�07��9DOLGDWLRQ�RI�D�
0RGLILHG�9HUVLRQ�RI�WKH�*RGLQ�6KHSKDUG�/HLVXUH�7LPH�([HUFLVH�
4XHVWLRQQDLUH�>DEVWUDFW@��0HG�6FL�6SRUW�([HUFLVH���������������
$YDLODEOH�DW��
KWWS���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B9DOLGDWLRQBRIBDB0
RGLILHGB9HUVLRQBRIBWKHB*RGLQ�6KHSKDUGB/HLVXUH�
7LPHB([HUFLVHB4XHVWLRQQDLUHB������

�����*RGLQ�*��6KHSKDUG�5-��*RGLQ�/HLVXUH�7LPH�([HUFLVH�
4XHVWLRQQDLUH��0HGLFLQH�DQG�6FLHQFH�LQ�6SRUWV�DQG�([HUFLVH���������
-XQH�6XSSOHPHQW�6���6����$YDLODEOH�DW��KWWS���MRXUQDOV�OZZ�FRP�DFVP�
PVVH�&LWDWLRQ������������*RGLQB/HLVXUHB7LPHB([HUFLVHB4XHVWLRQQDLU
H���DVS[��

�����%ODQH\�-0��/RZH�6WURQJ�$��5DQNLQ�:DWW�-��HW�DO��&DQFHU�VXUYLYRUV
�
H[HUFLVH�EDUULHUV��IDFLOLWDWRUV�DQG�SUHIHUHQFHV�LQ�WKH�FRQWH[W�RI�IDWLJXH��
TXDOLW\�RI�OLIH�DQG�SK\VLFDO�DFWLYLW\�SDUWLFLSDWLRQ��D�TXHVWLRQQDLUH�VXUYH\��
3V\FKRRQFRORJ\������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������
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�����-RQHV�/:��(YLGHQFH�EDVHG�ULVN�DVVHVVPHQW�DQG�
UHFRPPHQGDWLRQV�IRU�SK\VLFDO�DFWLYLW\�FOHDUDQFH��FDQFHU��$SSO�3K\VLRO�
1XWU�0HWDE���������6XSSO���6���������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%URZQ�-&��6FKPLW]�.+��7KH�SUHVFULSWLRQ�RU�SURVFULSWLRQ�RI�H[HUFLVH�
LQ�FRORUHFWDO�FDQFHU�FDUH��0HG�6FL�6SRUWV�([HUF�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:ROLQ�.<��6FKZDUW]�$/��0DWWKHZV�&(��HW�DO��,PSOHPHQWLQJ�WKH�
H[HUFLVH�JXLGHOLQHV�IRU�FDQFHU�VXUYLYRUV��-�6XSSRUW�2QFRO�������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%UHGLQ�66��*OHGKLOO�1��-DPQLN�9.��:DUEXUWRQ�'(��3$5�4��DQG�
H3$5PHG�;���QHZ�ULVN�VWUDWLILFDWLRQ�DQG�SK\VLFDO�DFWLYLW\�FOHDUDQFH�
VWUDWHJ\�IRU�SK\VLFLDQV�DQG�SDWLHQWV�DOLNH��&DQ�)DP�3K\VLFLDQ�
�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%URZQ�-&��-RKQ�*0��6HJDO�6��HW�DO��3K\VLFDO�DFWLYLW\�DQG�ORZHU�
OLPE�O\PSKHGHPD�DPRQJ�XWHULQH�FDQFHU�VXUYLYRUV��0HG�6FL�6SRUWV�
([HUF��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����&RXUQH\D�.6��6HJDO�5-��0DFNH\�-5��HW�DO��(IIHFWV�RI�DHURELF�DQG�
UHVLVWDQFH�H[HUFLVH�LQ�EUHDVW�FDQFHU�SDWLHQWV�UHFHLYLQJ�DGMXYDQW�
FKHPRWKHUDS\��D�PXOWLFHQWHU�UDQGRPL]HG�FRQWUROOHG�WULDO��-�&OLQ�2QFRO�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+D\HV�6&��6SHFN�50��5HLPHW�(��HW�DO��'RHV�WKH�HIIHFW�RI�ZHLJKW�
OLIWLQJ�RQ�O\PSKHGHPD�IROORZLQJ�EUHDVW�FDQFHU�GLIIHU�E\�GLDJQRVWLF�
PHWKRG��UHVXOWV�IURP�D�UDQGRPL]HG�FRQWUROOHG�WULDO��%UHDVW�&DQFHU�5HV�
7UHDW�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FKPLW]�.+��$KPHG�5/��7UR[HO�$��HW�DO��:HLJKW�OLIWLQJ�LQ�ZRPHQ�
ZLWK�EUHDVW�FDQFHU�UHODWHG�O\PSKHGHPD��1�(QJO�-�0HG��������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6FKPLW]�.+��$KPHG�5/��7UR[HO�$%��HW�DO��:HLJKW�OLIWLQJ�IRU�ZRPHQ�
DW�ULVN�IRU�EUHDVW�FDQFHU�UHODWHG�O\PSKHGHPD��D�UDQGRPL]HG�WULDO��-$0$�
��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%URZQ�-&��7UR[HO�$%��6FKPLW]�.+��6DIHW\�RI�ZHLJKWOLIWLQJ�DPRQJ�
ZRPHQ�ZLWK�RU�DW�ULVN�IRU�EUHDVW�FDQFHU�UHODWHG�O\PSKHGHPD��
PXVFXORVNHOHWDO�LQMXULHV�DQG�KHDOWK�FDUH�XVH�LQ�D�ZHLJKWOLIWLQJ�
UHKDELOLWDWLRQ�WULDO��2QFRORJLVW��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%ODQFKDUG�&0��&RXUQH\D�.6��6WHLQ�.��&DQFHU�VXUYLYRUV
�
DGKHUHQFH�WR�OLIHVW\OH�EHKDYLRU�UHFRPPHQGDWLRQV�DQG�DVVRFLDWLRQV�ZLWK�
KHDOWK�UHODWHG�TXDOLW\�RI�OLIH��UHVXOWV�IURP�WKH�$PHULFDQ�&DQFHU�6RFLHW\
V�
6&6�,,��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%ODLU�&.��0RUH\�0&��'HVPRQG�5$��HW�DO��/LJKW�LQWHQVLW\�DFWLYLW\�
DWWHQXDWHV�IXQFWLRQDO�GHFOLQH�LQ�ROGHU�FDQFHU�VXUYLYRUV��0HG�6FL�6SRUWV�
([HUF��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-RQHV�/:��(YHV�1'��3HSSHUFRUQ�-��3UH�H[HUFLVH�VFUHHQLQJ�DQG�
SUHVFULSWLRQ�JXLGHOLQHV�IRU�FDQFHU�SDWLHQWV��/DQFHW�2QFRO�������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%DWWDJOLQL�&/��0LOOV�5&��3KLOOLSV�%/��HW�DO��7ZHQW\�ILYH�\HDUV�RI�
UHVHDUFK�RQ�WKH�HIIHFWV�RI�H[HUFLVH�WUDLQLQJ�LQ�EUHDVW�FDQFHU�VXUYLYRUV��$�
V\VWHPDWLF�UHYLHZ�RI�WKH�OLWHUDWXUH��:RUOG�-�&OLQ�2QFRO�����������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����)RFKW�%&��&OLQWRQ�6.��'HYRU�67��HW�DO��5HVLVWDQFH�H[HUFLVH�
LQWHUYHQWLRQV�GXULQJ�DQG�IROORZLQJ�FDQFHU�WUHDWPHQW��D�V\VWHPDWLF�
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UHYLHZ��-�6XSSRUW�2QFRO����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����/RQEUR�6��7KH�HIIHFW�RI�SURJUHVVLYH�UHVLVWDQFH�WUDLQLQJ�RQ�OHDQ�
ERG\�PDVV�LQ�SRVW�WUHDWPHQW�FDQFHU�SDWLHQWV���D�V\VWHPDWLF�UHYLHZ��
5DGLRWKHU�2QFRO�����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6WUDVVHU�%��6WHLQGRUI�.��:LVNHPDQQ�-��8OULFK�&0��,PSDFW�RI�
UHVLVWDQFH�WUDLQLQJ�LQ�FDQFHU�VXUYLYRUV��D�PHWD�DQDO\VLV��0HG�6FL�6SRUWV�
([HUF��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+DUGHH�-3��3RUWHU�55��6XL�;��HW�DO��7KH�HIIHFW�RI�UHVLVWDQFH�
H[HUFLVH�RQ�DOO�FDXVH�PRUWDOLW\�LQ�FDQFHU�VXUYLYRUV��0D\R�&OLQ�3URF�
�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3RVLWLRQ�6WDWHPHQW�RI�WKH�1DWLRQDO�/\PSKHGHPD�1HWZRUN��
([HUFLVH��1/1�0HGLFDO�$GYLVRU\�&RPPLWWHH��������$YDLODEOH�DW��
KWWS���ZZZ�O\PSKQHW�RUJ�SGI'RFV�QOQH[HUFLVH�SGI��$FFHVVHG�)HEUXDU\�
����������

�����%OXHWKPDQQ�60��9HUQRQ�6:��*DEULHO�.3��HW�DO��7DNLQJ�WKH�QH[W�
VWHS��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV�RI�SK\VLFDO�DFWLYLW\�DQG�
EHKDYLRU�FKDQJH�LQWHUYHQWLRQV�LQ�UHFHQW�SRVW�WUHDWPHQW�EUHDVW�FDQFHU�
VXUYLYRUV��%UHDVW�&DQFHU�5HV�7UHDW�������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����0LVKUD�6,��6FKHUHU�5:��6Q\GHU�&��HW�DO��$UH�H[HUFLVH�SURJUDPV�
HIIHFWLYH�IRU�LPSURYLQJ�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH�DPRQJ�FDQFHU�
VXUYLYRUV"�$�V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��2QFRO�1XUV�)RUXP�
��������(���������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%RXUNH�/��+RPHU�.(��7KDKD�0$��HW�DO��,QWHUYHQWLRQV�IRU�SURPRWLQJ�
KDELWXDO�H[HUFLVH�LQ�SHRSOH�OLYLQJ�ZLWK�DQG�EH\RQG�FDQFHU��&RFKUDQH�

'DWDEDVH�6\VW�5HY��������&G��������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%RXUNH�/��+RPHU�.(��7KDKD�0$��HW�DO��,QWHUYHQWLRQV�WR�LPSURYH�
H[HUFLVH�EHKDYLRXU�LQ�VHGHQWDU\�SHRSOH�OLYLQJ�ZLWK�DQG�EH\RQG�FDQFHU��D�
V\VWHPDWLF�UHYLHZ��%U�-�&DQFHU�������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����3LQWR�%0��&LFFROR�-7��3K\VLFDO�DFWLYLW\�PRWLYDWLRQ�DQG�FDQFHU�
VXUYLYRUVKLS��5HFHQW�5HVXOWV�&DQFHU�5HV�������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����:KLWH�60��0F$XOH\�(��(VWDEURRNV�3$��&RXUQH\D�.6��7UDQVODWLQJ�
SK\VLFDO�DFWLYLW\�LQWHUYHQWLRQV�IRU�EUHDVW�FDQFHU�VXUYLYRUV�LQWR�SUDFWLFH��
DQ�HYDOXDWLRQ�RI�UDQGRPL]HG�FRQWUROOHG�WULDOV��$QQ�%HKDY�0HG�
���������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%HODQJHU�/-��3ORWQLNRII�5&��&ODUN�$��&RXUQH\D�.6��$�VXUYH\�RI�
SK\VLFDO�DFWLYLW\�SURJUDPPLQJ�DQG�FRXQVHOLQJ�SUHIHUHQFHV�LQ�\RXQJ�
DGXOW�FDQFHU�VXUYLYRUV��&DQFHU�1XUV����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-RQHV�/:��&RXUQH\D�.6��([HUFLVH�FRXQVHOLQJ�DQG�SURJUDPPLQJ�
SUHIHUHQFHV�RI�FDQFHU�VXUYLYRUV��&DQFHU�3UDFW������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6WHYLQVRQ�&��&DSVWLFN�9��6FKHSDQVN\�$��HW�DO��3K\VLFDO�DFWLYLW\�
SUHIHUHQFHV�RI�RYDULDQ�FDQFHU�VXUYLYRUV��3V\FKRRQFRORJ\�������������
�����$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'HPDUN�:DKQHIULHG�:��$]L]�10��5RZODQG�-+��3LQWR�%0��5LGLQJ�
WKH�FUHVW�RI�WKH�WHDFKDEOH�PRPHQW��SURPRWLQJ�ORQJ�WHUP�KHDOWK�DIWHU�WKH�
GLDJQRVLV�RI�FDQFHU��-�&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����-RQHV�/:��&RXUQH\D�.6��)DLUH\�$6��0DFNH\�-5��(IIHFWV�RI�DQ�
RQFRORJLVW
V�UHFRPPHQGDWLRQ�WR�H[HUFLVH�RQ�VHOI�UHSRUWHG�H[HUFLVH�
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EHKDYLRU�LQ�QHZO\�GLDJQRVHG�EUHDVW�FDQFHU�VXUYLYRUV��D�VLQJOH�EOLQG��
UDQGRPL]HG�FRQWUROOHG�WULDO��$QQ�%HKDY�0HG������������������$YDLODEOH�
DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����6DEDWLQR�6$��&RDWHV�5-��8KOHU�5-��HW�DO��3URYLGHU�FRXQVHOLQJ�
DERXW�KHDOWK�EHKDYLRUV�DPRQJ�FDQFHU�VXUYLYRUV�LQ�WKH�8QLWHG�6WDWHV��-�
&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'HPDUN�:DKQHIULHG�:��&OLSS�(&��/LSNXV�,0��HW�DO��0DLQ�RXWFRPHV�
RI�WKH�)5(6+�67$57�WULDO��D�VHTXHQWLDOO\�WDLORUHG��GLHW�DQG�H[HUFLVH�
PDLOHG�SULQW�LQWHUYHQWLRQ�DPRQJ�EUHDVW�DQG�SURVWDWH�FDQFHU�VXUYLYRUV��-�
&OLQ�2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����'HPDUN�:DKQHIULHG�:��0RUH\�0&��6ORDQH�5��HW�DO��5HDFK�RXW�WR�
HQKDQFH�ZHOOQHVV�KRPH�EDVHG�GLHW�H[HUFLVH�LQWHUYHQWLRQ�SURPRWHV�
UHSURGXFLEOH�DQG�VXVWDLQDEOH�ORQJ�WHUP�LPSURYHPHQWV�LQ�KHDOWK�
EHKDYLRUV��ERG\�ZHLJKW��DQG�SK\VLFDO�IXQFWLRQLQJ�LQ�ROGHU��
RYHUZHLJKW�REHVH�FDQFHU�VXUYLYRUV��-�&OLQ�2QFRO��������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����9DOODQFH�-.+��&RXUQH\D�.6��3ORWQLNRII�5&��HW�DO��5DQGRPL]HG�
FRQWUROOHG�WULDO�RI�WKH�HIIHFWV�RI�SULQW�PDWHULDOV�DQG�VWHS�SHGRPHWHUV�RQ�
SK\VLFDO�DFWLYLW\�DQG�TXDOLW\�RI�OLIH�LQ�EUHDVW�FDQFHU�VXUYLYRUV��-�&OLQ�
2QFRO��������������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%HQQHWW�-$��/\RQV�.6��:LQWHUV�6WRQH�.��HW�DO��0RWLYDWLRQDO�
LQWHUYLHZLQJ�WR�LQFUHDVH�SK\VLFDO�DFWLYLW\�LQ�ORQJ�WHUP�FDQFHU�VXUYLYRUV��D�
UDQGRPL]HG�FRQWUROOHG�WULDO��1XUV�5HV����������������$YDLODEOH�DW��
KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����%ULWW�(��+XGVRQ�60��%ODPSLHG�10��0RWLYDWLRQDO�LQWHUYLHZLQJ�LQ�
KHDOWK�VHWWLQJV��D�UHYLHZ��3DWLHQW�(GXF�&RXQV������������������
$YDLODEOH�DW��KWWS���ZZZ�QFEL�QOP�QLK�JRY�SXEPHG�����������

�����+DZNHV�$/��&KDPEHUV�6.��3DNHQKDP�.,��HW�DO��(IIHFWV�RI�D�
WHOHSKRQH�GHOLYHUHG�PXOWLSOH�KHDOWK�EHKDYLRU�FKDQJH�LQWHUYHQWLRQ�
�&DQ&KDQJH��RQ�KHDOWK�DQG�EHKDYLRUDO�RXWFRPHV�LQ�VXUYLYRUV�RI�
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