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Abstract

Purpose: Engaging in positive health behaviors post-treatment is important for cancer survivors’ 

health. However, little is known about whether survivors are practicing health promoting 

behaviors. We aimed to explore whether survivors are meeting the recent health behavior 

guidelines set forth by the National Comprehensive Cancer Network (NCCN) and to examine 

associations between health behaviors and distress.

Methods: Sixty-six survivors completed a cross-sectional questionnaire assessing health 

behaviors prior to an initial appointment at a survivorship care clinic. Information about 

sociodemographic, clinical, and psychosocial variables and six health behavior recommendations, 

including physical activity, sunscreen use, tobacco use, alcohol consumption, weight management, 

and annual primary care provider visits, was collected.

Findings: Only 7.6% of survivors met all six NCCN health behavior guidelines. One in ten 

(10.6%) survivors had smoked a cigarette in the previous 30 days, and half did not use sunscreen 

regularly (50%), had an unhealthy body mass index (53%), and did not engage in >10 MET-h/

week of physical activity (50%). Approximately 1 in 6 (15.1%) survivors reported drinking 

beyond the recommended limit, and a similar proportion had not seen a PCP in the previous year 

(27.3%). Clinically significant levels of distress (>5; range 0–10) on the NCCN distress scale were 

reported by 64.6% of survivors. Participants with clinical levels of distress were less likely to 

adhere to health behavior guidelines than those who were not distressed (p D .002).
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Conclusions: Overall, survivors engaged at a survivorship clinic did not meet the NCCN 

recommended health behavior guidelines. Implications for Psychosocial Providers or Policy: 

Survivors’ health behaviors and distress should be assessed and intervened upon during 

survivorship care. Survivorship clinics may provide a unique forum in which to provide ongoing 

behavioral health counseling and psychosocial support for these patients.
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Background

There are nearly 15.5 million cancer survivors living in the United States (U.S.) today, and 

an expected 20.3 million by 2026 (Bluethmann, Mariotto, & Rowland, 2016). Throughout 

survival, cancer survivors may face profound and lasting physical and psychological 

complications secondary to cancer diagnosis and treatment, including pain (Glare, Davies, & 

Finlay, 2014), fatigue (Bower, Ganz, & Desmond, 2000), anxiety (Harrington, Hansen, 

Moskowitz, Todd, & Feuerstein, 2010) and depressive symptoms (Greer et al., 2011), and 

poor quality of life (Jansen et al., 2011). Additionally, cancer survivors continue to be at 

elevated risk for comorbid diseases (Leach, Weaver, & Aziz, 2015), second primary cancers 

(Curtis et al., 2006; Oeffinger, Baxi, Novetsky Friedman, & Moskowitz, 2013), and 

mortality (Baade, Fritschi, & Eakin, 2006).

In the context of these long-term physical and psychological challenges, engaging in health 

behaviors may be advantageous to survivors’ health. A health behavior as defined in the 

International Encyclopedia of Social and Behavioral Sciences is “any activity undertaken for 

the purpose of preventing or detecting disease or for improving health and well-being,” such 

as regular physical activity and avoiding tobacco use (Conner, 2001). Engaging in health 

behaviors has been shown to improve quality of life, mitigate cancer-related late effects, and 

reduce the risk of co-morbid health conditions, cancer recurrence, new primary tumors, and 

mortality in survivors (Vijayvergia & Denlinger, 2015). A 2006 report by the Institute of 

Medicine (IOM) identified the optimization of health behaviors as a core component of 

survivorship care, important in helping survivors to achieve or maintain good health and 

prevent health problems in the future (Institute of Medicine & National Research Council, 

2006). Furthermore, the IOM and the American Society of Clinical Oncology (ASCO) 

suggest that oncology clinicians should summarize such recommendations for preventative 

health and follow-up care in a Survivorship Care Plan (Institute of Medicine & National 

Research Council, 2006; Mayer, Nekhlyudov, & Snyder, 2014).

In order to inform and facilitate physician recommendations for cancer survivors’ 

engagement in health behaviors, the National Comprehensive Cancer Network (NCCN) put 

forth cancer survivor-specific healthy lifestyle guidelines (National Comprehensive Cancer 

Network, 2016). Specifically, the NCCN guidelines recommend that cancer survivors (1) 

avoid or stop use of tobacco products, (2) apply sunscreen regularly, (3) achieve and 

maintain a healthy body weight, (4) engage in regular physical activity, (5) minimize alcohol 

intake, and (6) visit a primary care provider annually.
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Survivors who follow these guidelines may experience notable quality of life and health 

benefits. For example, physical activity has been associated with reduced all-cause and 

cancer-specific mortality in survivors (Ballard-Barbash, Friedenreich, & Courneya, 2012; 

McTiernan, Irwin, & Vongruenigen, 2010), and regular follow-up with a primary care 

provider is integral for survivor health monitoring, early detection, and adherence to cancer-

specific screening recommendations (Wilbur, 2015). Conversely, survivors who do not 

engage in health behaviors may encounter deleterious effects. Cigarette smoking has many 

adverse implications for survivor health, including increased risk of new primary cancers 

and decreased survival time (Tabuchi, Ito, & Ioka, 2013; U.S. Department of Health & 

Human Services, 2014). Cancer survivors, most notably those with a previous skin cancer or 

who have undergone radiation therapy, are more sensitive to sun exposure and at increased 

risk for secondary skin cancers (Zwemer, Mahler, Werchniak, & Recklitis, 2012). 

Underweight and obese survivors have been shown to have reduced disease-free and overall 

survival as compared to normal weight patients (Chan & Norat, 2015; Sinicrope, Foster, & 

Yothers, 2013), and obesity is also linked to increased risk for comorbid health conditions in 

survivors, including heart disease and type II diabetes (McTiernan, 2005).

While the benefits of singular health behaviors have been demonstrated, little is known 

about health behaviors, collectively, among cancer survivors, and furthermore, whether 

survivors are following recommendations. Unfortunately, studies that have examined 

multiple behaviors have found low rates of adherence to healthy lifestyle practices (Bellizzi, 

Rowland, Jeffery, & McNeel, 2005; Blanchard, Courneya, & Stein, 2008; Mayer et al., 

2007). Moreover, certain sociodemographic, clinical, and psychosocial factors may be 

associated with survivors’ health behaviors (Bellizzi et al., 2005; Bluethmann, Basen-

Engquist, & Vernon, 2015; Coups & Ostroff, 2005; Harding, 2012; Rabin & Pinto, 2006). 

Distress is one such psychosocial factor that may play a role in health behavior engagement. 

Cancer diagnosis and treatment can cause elevated distress, which persists into survivorship; 

indeed, approximately one in three survivors continue to endorse clinical levels of distress 

within the first year post-treatment (Carlson, Groff, Maciejewski, & Bultz,). Thus, the 

NCCN guidelines also emphasize the importance of distress assessment and monitoring into 

survivorship care (NCCN Distress Guidelines: National Comprehensive Cancer Network, 

2016; Holland, Andersen, & Breitbart, 2013). Importantly, engaging in health behaviors may 

improve quality of life and serve as a protective factor from distress in survivors (Blanchard 

et al., 2008). However, only one study to date has investigated the relationship between 

health behaviors and distress in survivors (Harding, 2012). Harding (2012) found that 

survivors who were current smokers or were physically inactive were more likely to endorse 

symptoms of anxiety, sadness, or hopelessness compared to those who were non-smokers or 

physically active. Although little is known about the relationship between health behaviors 

and distress in survivors, literature suggests that cancer survivors are receptive to behavioral 

health recommendations, which may benefit survivor’s physical and psychological well-

being (Demark-Wahnefried, Peterson, & McBride, 2000; Vijayvergia & Denlinger, 2015).

The NCCN Survivorship Guidelines provide a comprehensive and pertinent structure to 

evaluate and intervene upon health behaviors in survivorship care. Thus, it is clinically 

meaningful to establish benchmark rates of adherence to the NCCN health behavior 

guidelines in survivors. We aimed to examine adherence to six key health behavior practices 
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as detailed in the NCCN guidelines in cancer survivors attending a survivorship care clinic. 

In addition, we aimed to assess associations between adherence to health behavior 

recommendations and distress, as well as sociodemographic and clinical factors. It was 

hypothesized that a minority of patients would meet all of the NCCN health behavior 

guidelines and that survivors who engage in fewer health behaviors would report higher 

levels of distress.

Methods

Participants

Survivors attending an initial visit to the Cancer Survivorship Clinic at the Massachusetts 

General Hospital (MGH) Cancer Center between January 2011 and May 2012 were invited 

to complete a survey prior to their first appointment. As described previously, the clinic used 

a consultative model where patients were referred to the clinic by their oncology providers 

or were self-referred (Sporn et al., 2015). Sixty-seven patients attended appointments at the 

clinic, and all patients were invited to complete the intake survey on paper or electronically 

via a secure Research Electronic Data Capture (REDCap) link. The information collected 

was used to guide discussion during patients’ clinical appointment. Prior to completing the 

survey, patients could sign a written consent form to have their survey responses stored for a 

data repository. All patients consented to having their data stored for research purposes. Data 

from 66 patients were included in the current analyses; one participant did not finish the 

survey and was excluded. The Institutional Review Board of the MGH/Partners Human 

Research Committee approved this research.

Sociodemographics –—Patient reported data were collected on age, sex, race, ethnicity, 

education level, partner status, and insurance status. Time since most recent diagnosis, 

cancer type, and cancer stage were obtained from patients’ electronic health record.

Distress –—Patient distress over the previous week was assessed with a single-item 

distress thermometer (range D 0 “not at all distressed” to 10 “very distressed”) (NCCN 

Distress Guidelines: National Comprehensive Cancer Network, 2016). The distress 

thermometer has been used widely in cancer patient and survivor populations and validated 

as a short form with good specificity in ruling out survivors without elevated distress using a 

cutoff score of ≥5 (Craike, Livingston, & Warne, 2011).

NCCN Survivorship Health Behaviors –—The NCCN survivorship guidelines 

(National Comprehensive Cancer Network 2016) were used to identify health behavior 

recommendations and adherence cutoffs for cancer survivors’ cigarette smoking, body mass 

index, physical activity, sunscreen use, alcohol use, and regular primary care visits (Table 1). 

The recommendations were compared with questionnaire measures in the data repository. 

Measures that captured survivor health behavior adherence as described in the NCCN 

guidelines were selected for inclusion in the current study.

Smoking.: Survivors who reported having smoked a cigarette in the previous 30 days were 

considered non-adherent to the guideline.
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Body Mass Index.: Survivors were asked to self-report their height (feet/inches) and weight 

(pounds), and the standard Imperial conversion measure was used to calculate BMI (Centers 

for Disease Control and Prevention). Survivors were considered non-adherent if their BMI 

fell outside the “Normal” range (<18.5 kg/m2 or >25 kg/m2).

Physical activity.: Participants completed a physical activity questionnaire previously 

validated in samples of colorectal (Meyerhardt, Giovannucci, & Holmes, 2006) and breast 

(Holmes, Chen, & Feskanich, 2005; Holmes et al. 2005; Meyerhardt et al. 2006) cancer 

survivors. Survivors reported the average amount of time they engaged in specific physical 

activities per week (e.g., running, walking, biking) ranging from 0 minutes to 11 or more 

hours. Established metabolic equivalent (MET) values representing the amount of energy 

expenditure in a given activity were used to compute average MET hours per week 

(Meyerhardt, Giovannucci, & Holmes, 2006). Assigned MET values ranged from 3 (walking 

at a normal pace) to 12 (running). Adherence was dichotomized using the World Health 

Organization cutoff of 10 MET-hours per week (MET h/week) (Global Recommendations 

on Physical Activity for Health 2010). Survivors who did not engage in at least 10 MET h/

week of physical activity were considered non-adherent.

Sunscreen application.: Regular sun safety was assessed using a single item, assessing how 

often an individual wears sunscreen when going outside for more than an hour on a sunny 

summer day (Zwemer et al., 2012). Participants responded on a 5-point Likert scale ranging 

from “always” to “never.” Survivors who reported “sometimes,” “seldom,” or “never” 

wearing sunscreen were considered non-adherent to the guideline.

Alcohol consumption.: Two items from the Alcohol Use Disorders Identification Test 

(Audit-C) were used to assess alcohol consumption frequency and volume of use (Bush, 

Kivlahan, & McDonell, 1998). The average number of drinks consumed per day of reported 

drinking over the previous year was calculated. The Audit-C response options collapse “1–2 

drinks,” and so an average of 1.5 was used in these calculations for women, and an average 

of 2 for men. Women who reported drinking an average of more than 1.5 drinks per drinking 

day or men who reported drinking an average of more than 2 drinks per drinking day were 

classified as non-adherent.

Regular primary care.: Survivors were asked the date of their last PCP visit, and those who 

had not seen their PCP within the previous year were considered non-adherent to the 

recommendation.

Statistical analyses

Data were entered into REDCap, a secure web-based data collection program, and exported 

to PAWS Statistics (Version 18). Means and frequencies were calculated for each health 

behavior and survivors were dichotomized as adherent or non-adherent to each health 

behavior guideline. A health behavior composite score ranging from zero to six was 

calculated for each survivor, with non-adherence to a health behavior accounting for one 

point and higher scores indicating greater non-adherence. Chi-squares and t-tests were 

conducted to determine relationships among health behavior adherence and distress, as well 
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as sociodemographic and clinical correlates; there were not enough racial/ethnic categories 

represented in the sample to run meaningful analyses. Results were evaluated at a two-tailed 

level of significance (p < .05). Data missing was infrequent for five of six health behaviors, 

with one individual not completing questions about smoking status and alcohol 

consumption. Thirteen participants did not complete the item assessing date of last visit to a 

primary care provider. For participants who did not complete this item, responses to 

questions providing more contextual information about identification of a primary care 

provider were considered, including “Do you have a primary care provider?” and “Who do 

you consider your primary care provider?” Data were considered to be missing not at 

random, as these participants either responded that they did not have a primary care provider 

or identified the oncologist as their main health care provider. As missing data are 

considered to be missing not at random, participants with missing data for a health behavior 

were considered non-adherent to the recommendation.

Results

Sample characteristics

Of the 66 survivors, 62.1% were female, and the majority was White (95.5%), Non-Hispanic 

(84.8%), and partnered (65.1%) (Table 2). The median age was 49 years old. Participants 

were well-educated, with 75.7% having completed college or graduate work, and most were 

covered by private insurance (84.8%). Cancer types included breast, lymphoma, 

gastrointestinal, head/neck, melanoma, sarcoma, genitourinary, thyroid, gynecologic, and 

lung. At the time of appointment to the survivorship clinic, 21.2% of survivors were 

diagnosed with Stage I disease, 31.8% Stage II, 19.7% Stage III, and 24.4% Stage IV. 

Survivors were a median of two years from diagnosis. The mean distress score was 5.5 (SD 

D 3.1).

Survivor health behaviors

Six (9.1%) survivors reported smoking a cigarette in the previous 30 days (Table 3). Half 

(50%) of survivors reported “sometimes,” “seldom,” or “never” using sunscreen when going 

outside on a sunny summer day. Fifty-three percent of participants had an unhealthy body 

weight; half (45.5%) of participants did not meet physical activity recommendations using 

the World Health Organization’s cutoff of 10 MET-h/week. Approximately 14% of survivors 

reported alcohol consumption that exceeded the sex-specific recommendations. Twenty-

seven percent had not seen a primary care provider in the previous year.

Only 7.6% of participants reported adherence to all six recommendations as set forth by the 

NCCN survivorship guidelines [Range: 1–6 recommendations met]. Additionally, 28.8% of 

survivors reported engaging in one unhealthy behavior, 28.8% in two, 21.2% in three, and 

13.6% in 4 or more unhealthy behaviors.

Associations between health behaviors and sociodemographic and clinical characteristics

Most survivors who reported smoking a cigarette in the previous 30 days were non-partnered 

[x2 (1) =4.6, p = .032]. Survivors who reported lower rates of sunscreen wearing were more 

likely to be non-partnered [x2 (1) = 5.4, p=0.20] Survivors who did who not obtain the 
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prescribed ≥10 MET-h/week of physical activity were more likely to be older (not meeting 

PA: M 55.0 years, SD 11.7; meeting PA: M = 47.9 years, SD = 11.5); t(64) = −2.5, p = .016, 

and male [x2 (1) = 5.2, p = .021]. Being male was associated with drinking beyond the 

alcohol recommendations [x2 (1) = 2.0, p = .047]. BMI did not differ by sociodemographic 

or clinical factors. Health behaviors did not differ by educational attainment (college 

education versus not), insurance status (public versus private), or non-metastatic (stage I–III) 

versus metastatic (stage IV) disease status.

Associations between health behaviors and distress

There was a significant difference in distress scores between smokers (M = 8.2, SD = 1.5) 

and non-smokers (M = 5.3, SD = 3.1), such that smokers were more distressed, t(10.3) = 

−4.0, p = .002. Survivors who met the physical activity recommendations (M = 4.8, SD = 

3.2) were less distressed than those who did not (M = 6.3, SD = 2.8); t(63) = −2.0, p = .055; 

however, this difference did not reach statistical significance. Overall, survivors who scored 

≥5 on the distress scale reported less engagement in health behaviors (composite score 

range: 0–5 unhealthy behaviors) compared to survivors who scored below the distress cutoff, 

t(63.0) = −3.2, p = .002 [≥5 M = 2.4, SD = 1.3; <5 M = 1.4, SD = 0.7].

Discussion

The objective of this study was to examine whether adult cancer survivors attending a 

survivorship clinic are adhering to NCCN health behavior guidelines. Overall, we found that 

very few survivors (7.6%) were adherent to all six of the NCCN health behavior guidelines 

explored. Our findings are similar to earlier studies that examined health behavior adherence 

among survivors, where less than 8% of survivors were meeting a combination of nutrition, 

physical activity, cigarette smoking, and BMI guidelines (Blanchard et al., 2008; Mayer et 

al., 2007). These low rates are concerning given the potential physical and psychological 

consequences of survivors’ non-adherence to health behaviors (Vijayvergia & Denlinger, 

2015).

To our knowledge, this is the first study to examine the health behaviors of adult survivors of 

varied cancers in the context of the NCCN Guidelines for Cancer Survivorship (National 

Comprehensive Cancer Network, 2016). In particular, no previous studies have reported 

survivors’ rates of regular primary care visits; we found that 72.7% of our sample reported 

regular primary care visits. It is possible that patients preferred to see an oncology clinician 

due to greater perceived competence and expertise in cancer survivor care (Tralongo et al., 

2016). However, ongoing healthcare visits with a primary care provider throughout the 

cancer care trajectory are important for health monitoring and management of other health 

conditions. The current data are also unique in that they were collected in a survivorship care 

clinic. The survivorship clinic model is patient-centered and can integrate a focus on 

behavioral health needs, as the visit is driven by patient-identified issues rather than medical 

necessity (i.e., reviewing test results), allowing for more time devoted to supportive care. As 

survivors may be motivated to make health behavior changes (Blanchard, Denniston, & 

Baker, 2003; Demark-Wahnefried, Aziz, Rowland, & Pinto, 2005; Hawkins, Smith, & Zhao, 

2010) and brief behavioral counseling can impact patients’ lifestyle practices (Fisher, 
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Williams, Beeken, & Wardle, 2015), survivorship clinicians are well positioned to assess and 

intervene with survivor health behaviors and distress, which may optimize health outcomes 

(Demark-Wahnefried, Pinto, & Gritz, 2006).

Generally, our findings support previously reported rates of health behavior engagement 

among cancer survivors in other settings. Rates of current cigarette smoking, physical 

inactivity, and sunscreen non-adherence in the current sample are comparable to previously 

reported rates in samples of cancer survivors (Bellizzi et al., 2005; Blanchard et al., 2008; 

Bluethmann et al., 2015; Coups & Ostroff, 2005; Demark-Wahnefried et al., 2000; Harding, 

2012; Mayer et al., 2007; Mowls, Brame, Martinez, & Beebe, 2016; Zhao, Li, & Okoro, 

2013). Risky drinking in the current sample was somewhat higher compared to rates in the 

literature (Coups & Ostroff, 2005; Mowls et al., 2016; Zhao et al., 2013). Conversely, the 

percentage of individuals in the current study with an abnormal BMI compares favorably to 

the number of individuals in other studies with an unhealthy BMI (Bluethmann et al., 2015; 

Coups & Ostroff, 2005; Demark-Wahnefried et al., 2000). Due to the cross-sectional nature 

of the study, we were unable to assess whether survivors’ health behaviors changed over 

time. Longitudinal research is warranted to evaluate how health behaviors change from pre-

diagnosis, throughout the cancer trajectory and into survivorship. Predictive modeling using 

large datasets would allow for further exploration of the relationship between health 

behaviors and distress over time, and may help to identify risk factors associated with lower 

health behavior engagement.

Associations between demographic and psychosocial variables and health behavior non-

adherence were found, although there were no differences in early versus advanced stage 

disease. Consistent with previous findings, older survivors (>49 years) tended to be more 

inactive (Coups & Ostroff, 2005; Harding, 2012; Van Blarigan & Meyerhardt, 2015). While 

the median age of the current sample was younger than the median age of cancer survivors 

in US, this may be a reflection of the proclivity of survivors to utilize services at a 

survivorship clinic, or the individuals whom oncologists are more likely to refer. Male 

survivors were more likely to report risky drinking compared to females, a gender 

phenomenon that is well established in the population at large (Nolen-Hoeksema, 2004) but 

has not been fully explored in cancer survivors.

Accordingly, in our study, survivors who were adherent to more of the NCCN health 

behavior recommendations were less likely to endorse clinically elevated distress. Nearly 

two-thirds of survivors in our sample endorsed clinically significant levels of distress at the 

time of their visit to the survivorship clinic. This is significantly higher than previous studies 

of survivors (Dunn, Ng, & Holland, 2013; Harding, 2012). Differences in distress levels in 

the current sample, as compared to previous work, may be a product of the survivors in our 

sample and setting in which they were seen. The majority of studies examining survivor 

health behaviors to date have used public data [i.e., the National Health Institute Survey 

(NHIS) and Behavior Risk Factor Surveillance System (BRFSS)] (Bellizzi et al., 2005; 

Coups & Ostroff, 2005; Harding, 2012; Mowls et al., 2016). Our finding that a majority of 

survivors endorsed elevated distress may be a reflection of the patients who are attending a 

survivorship clinic. More distressed individuals may be more likely to seek help, and 
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oncologists may be more likely to refer patients who are struggling with post-cancer 

adjustment or in apparent distress.

While we cannot assume directionality due to the cross-sectional nature of the study, the 

implications of the association between distress and health behaviors can be considered 

bidirectionally. Symptoms of distress may negatively influence survivors’ health behaviors; 

indeed, depressive symptoms and anxiety have been linked to heavy drinking and continued 

smoking in survivor populations (Berg, Thomas, & Mertens, 2013; Lown, Goldsby, & 

Mertens, 2008). Conversely, engagement in health behaviors may alleviate distress. 

Examining health behaviors, collectively, provides a better overall picture of behavioral 

health to determine which and how they co-occur. Some lifestyle factors, such as body mass 

index and physical activity, naturally cluster together and positive change in one area may 

lead to improvement in another (Kenzik, Morey, & Cohen, 2015). Alternatively, some health 

behaviors may be compensatory—overcompensating for one risky behavior by being 

particularly adherent in another realm (Park, Streck, & Gareen, 2014). Examining health 

behaviors together allows for a holistic approach to healthy lifestyle promotion.

Clinical implications

The current findings highlight the potential need for regular assessment of health behaviors 

and distress, particularly with survivors who are not meeting NCCN guideline 

recommendations. Cancer care has been dubbed a “teachable moment” for oncology 

clinicians to discuss the importance of health behaviors with patients (Bluethmann et al., 

2015; Vijayvergia & Denlinger, 2015), as survivors may be motivated to engage in practices 

they view as protective against future cancerrelated problems and to discontinue behaviors 

perceived as contributing to their cancer diagnosis (Rabin & Pinto, 2006). Unfortunately, the 

prevalence of health behavior conversations with oncology clinicians is low (Demark-

Wahnefried et al., 2005), with time constraints, lack of reimbursement, a perception that 

patients do not want such suggestions and unclear delineation of which provider should be 

responsible for such discussions serving as barriers to engagement (Sabatino, Coates, & 

Uhler, 2007). Given these constraints, the role of the oncologist may be to assess health 

behaviors rather than intervene. Integration of assessment tools that are aligned with the 

NCCN health behavior and distress guidelines into electronic health record systems can help 

to promote the systematic collection of data that can be used for both clinical and research 

applications. Routine assessment will assist with the identification of individuals who are in 

need of health behavior intervention who can then be referred appropriately.

In larger cancer care networks, this referral may be to a provider with expertise in 

survivorship care. These providers can then target survivor-specific barriers to post-treatment 

health behaviors, such as symptom burden (e.g., fatigue, lymphedema), psychological 

distress, physical limitations as a result of treatments, and weight gain or loss. Nesting 

survivorship clinics within the cancer center helps to ensure continuity of care, and may 

facilitate treatment co-management among providers. Furthermore, access to shared 

documentation can help providers to deliver consistent messaging about the importance of 

health behaviors into survivorship and to keep providers abreast of current issues.
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However, with the growing number of cancer survivors (Bluethmann et al., 2016), a 

significant portion of survivorship care will be delivered in the community. Routine health 

behavior screening is particularly important in the community setting, where resources may 

be limited. Fortunately, the availability of virtual support delivery and web-based resources 

can provide survivors with expanded, cost-effective access to health behavior interventions 

and psychosocial support (Goode, Lawler, Brakenridge, Reeves, & Eakin, 2015, Martin et 

al., 2016). Mental health clinicians who specialize in behavioral medicine, particularly those 

with training in motivational interviewing or cognitive behavioral therapy, are well suited to 

fulfill this role.

The NCCN guidelines offer a promising structure to help standardize clinicians’ health 

behavior recommendations to survivors. While oncologists may not have the time or 

resources to carry out these conversations and follow up on health behavior discussions, 

referral to a clinician who can intervene with and provide psychosocial support around 

behavior change can help survivors to engage in health behaviors.

Limitations

This study is unique in that participants were attending an appointment at a specialized 

cancer survivorship clinic nested within a cancer center. However, survivors’ proactive 

attendance to the survivorship care clinic may reflect enhanced motivation and health 

concern in these individuals, inspiring healthier behavioral practices than found among other 

survivors. Relatedly, generalizability of these findings may be limited based on the 

sociodemographic profile of patients at an academic medical center, particularly lack of 

racial and ethnic diversity. Self-report health behavior information may be subject to reporter 

bias, as individuals may over-report desirable behaviors and under-report risky behaviors. 

Therefore, the current estimates of health behavior engagement should be viewed as 

conservative. Small sample size may have impacted the ability to find significant results; 

indeed, several analyses approached but did not achieve significance, potentially due to 

insufficient power. The inclusion of survivors across several cancer types can be considered 

a limitation of the study, as we were unable to conduct intra-tumor site analyses to explore 

health behaviors by cancer type. However, inclusivity may also be viewed as a strength, as 

most studies explore within tumor site, limiting generalizability to other cancer types. 

Dietary behavior and nutritional recommendations are offered in the NCCN guidelines, but 

these data were not collected in the present study. Dietary information may be useful in 

interpreting data from related health metrics, such as BMI, and would be important to look 

at in future studies. Future work should also explore the associations between health 

behaviors and demographic characteristics in larger samples of survivors, as the current 

study may not have been powered to detect some of these differences. The current analysis 

used cigarette smoking in the previous 30 days to evaluate tobacco use; future studies should 

evaluate use of alternative tobacco products (e.g., chew, dip, snus, e-cig) as the NCCN 

guidelines recommend that survivors abstain from all tobacco products.
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Conclusions

Cancer survivors attending a cancer survivorship clinic at an academic cancer center who 

reported higher levels of distress were unlikely to be meeting NCCN health behavior 

recommendations. Distress may be a key element of intervention to improve cancer 

survivors’ health behaviors.
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Table 2.

Means, standard deviations, and frequencies of demographic, medical, and psychosocial variables (N = 66).

Variable M ± SD or n (%)

Age (years, median) [Range] 49 [24–77]

Gender

 Female 41 (62.1%)

 Male 25 (37.9%)

Race

 White 63 (95.5%)

 Asian 2 (3.0%)

 Black/African American 1 (1.5%)

 Other 1 (1.5%)

Ethnicity

 Non-Hispanic 56 (84.8%)

 Hispanic 1 (1.5%)

 Missing 9 (13.6)

Highest education level

 Some high school 1 (1.5%)

 Completed high school/GED 4 (6.1%)

 Some college 11 (16.7%)

 Completed college or graduate work 50 (75.7%)

Relationship status

 Partnered 43 (65.1%)

 Not partnered 23 (34.8%)

Health insurance*

 Private Health Insurance 56 (84.8%)

 Public Health Insurance 15 (22.7%)

 Don’t know 1 (1.5%)

Time since diagnosis (years, median) 2.2

Types of cancer

 Breast 21 (31.8%)

 Lymphoma/Myeloma 12 (18.2%)

Gastrointestinal (pancreatic, colorectal, gastric) 12 (18.2%)

 Head/Neck 6 (9.1%)

 Melanoma 6 (9.1%)

 Sarcoma 4 (6.1%)

 Genitourinary (bladder, kidney, prostate) 3 (4.5%)

 Thyroid 2 (3.0%)

 Gynecologic (ovarian, endometrial) 2 (3.0%)

 Lung 1 (1.5%)

Stage**

 I 14 (21.2)
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Variable M ± SD or n (%)

 II 21 (31.8%)

 III 13 (19.7%)

 IV 16 (24.2%)

Distress [0–10] 5.5 ± 3.1

*
Percentages do not add up to 100 as participants could select multiple answers.

**
Missing = 2.
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Table 3.

Frequencies of health behaviors & percent survivors not meeting guidelines (N = 66).

Variable M ± SD or n (%) Not meeting guidelines

Cigarette smoking – (last 30 days)* 10.6%

 Yes 6 (9.1%)

 No 59 (89.4%)

Sunscreen 50.0%

 Always 16 (24.2%)

 Almost always 17 (25.8%)

 Sometimes 17 (25.8%)

 Seldom 7 (10.6%)

 Never 9 (13.6%)

Body Mass Index (BMI) 25.2 ± 5.3

BMI categories 53.0%

 Underweight 5 (7.6%)

 Normal 31 (47.0%)

 Overweight 18 (27.3%)

 Obese 12 (18.2%)

Physical activity (MET-h/week) 50.0%

 Mean 17.8 ± (18.8)

 Median 10.10

Physical activity categories

 < 10 MET-h/week 33 (50%)

 ≥10 MET-h/week 33 (50%)

Alcohol consumption* 15.1%

 Drinking within recommendations 56 (84.8%)

 Drinking beyond recommendations 9 (13.6%)

PCP visit within the past year** 27.3%

 Yes 48 (72.7%)

 No 5 (7.6%)

*
N missing = 1.

**
N missing = 13.
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