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ABSTRACT 
Despite the existence of colorectal cancer (CRC) 
screening guidelines, population-based studies 
have consistently shown under-utilization of CRC 
screening procedures among older adults in the 
United States. We examined whether symptoms 
of anxiety and depression are associated with 
colorectal cancer (CRC) screening perceptions 
and behaviors among older adults in a primary 
care setting. A cross-sectional study was con- 
ducted by using a sample of 143 family medicine 
patients who completed an 88-item anonymous 
self-administered questionnaire covering symp- 
toms of anxiety and depression as well as CRC 
screening perceptions (defined based on the 
Health Belief Model) and behaviors (defined as 
ever use of or adherence to CRC testing). Mod- 
erate-to-clinically significant anxiety and de- 
pressive symptoms were, respectively, preva-
lent in 47% and 42% of participants. Perceived 
benefits and barriers were the only Health Belief 
Model constructs associated with anxiety. Per- 
ceived barriers were positively associated with 
anxiety symptoms after adjustment for con- 
founders, including age, gender, race/ ethnicity, 
marital status, education, smoking history, body 
mass index and self-rated health. By contrast, 
perceived benefits were negatively associated 
with anxiety symptoms only in the unadjusted 
model. Neither anxiety nor depression was as-
sociated with ever use of or adherence to CRC 

testing. Symptoms of anxiety, but not depres-
sion, may potentially influence CRC screening 
perceptions, with implications for behavioral 
interventions targeting CRC testing. 
 
KEYWORDS 
Anxiety; Behavior; Colorectal Cancer; 
Depression; Health Belief Model; Perception; 
Screening 

1. INTRODUCTION 
Colorectal cancer (CRC) is the second leading cause 

of cancer mortality, accounting for nearly 11% of all 
cancer deaths, and the fourth most frequently diagnosed 
cancer in older adults living in the United States [1]. 
CRC mortality and incidence rates rank second to lung 
cancer in men and third after lung cancer and breast can-
cer among women [2]. In the United States, the lifetime 
risk for CRC is 1 in 18 or close to 6% [3,4]. Over 90% of 
CRC occurs in individuals above 50 years of age and 75% 
result from benign, adenomatous polyps among “aver-
age-risk” older adults [4,5]. CRC survival ranges be-
tween 94% among patients with localized CRC and 9% 
among patients with metastatic CRC [4]. 

CRC screening is a cost-effective means of reducing 
incidence and mortality from CRC through prevention, 
early detection and treatment of CRC [6,7]. The Ameri-
can Cancer Society (ACS), the National Cancer Institute 
(NCI) and the United States Preventative Services Task  
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Force (USPSTF) agree on the importance of CRC scree- 
ning [4,8]. However, specific recommendations for CRC 
screening are complex due to the availability of a wide 
range of CRC screening options [9,10]. Current practice 
favors one colonoscopy every 10 years as the preferred 
screening option for “average-risk” older adults, 50 years 
and older [9]. Alternatively, annual fecal occult blood 
testing (FOBT) and/or sigmoidoscopy every 5 years are 
recommended for these “average-risk” older adults [9]. 
More frequent CRC screening tests are recommended for 
“intermediate” and “high-risk” individuals [4,11]. Each 
CRC screening modality has a different risk-benefit pro-
file, with colonoscopy having the most risks and benefits 
[12]. Moreover, colonoscopy and sigmoidoscopy are 
collectively referred to as “lower endoscopy” (LE) and 
are generally perceived as being more invasive than 
FOBT [13-17]. 

Despite the existence of CRC screening guidelines, 
population-based studies, including the Behavioral Risk 
Factor Surveillance System (BRFSS) and the National 
Health Interview Survey (NHIS), have consistently 
shown under-utilization of CRC screening procedures 
among older adults in the United States [18,19]. The sub- 
optimal use of CRC screening services has been com- 
pounded by wide gender, racial/ethnic and socioecono- 
mic disparities in CRC screening behaviors. Therefore, 
innovative behavioral interventions are needed to in-
crease the proportion of age-eligible individuals who are 
likely to use CRC screening tests and adhere to CRC 
screening guidelines [20,21]. A prerequisite to the design, 
implementation and evaluation of behavioral interven-
tions is a better understanding of the main factors that 
can influence CRC screening behaviors among older 
adults in the United States [10,22,23]. The Health Belief 
Model (HBM) is a commonly used theoretical frame-
work for identifying factors that can influence CRC 
screening behaviors [24-26], including perceived suscep-
tibility (belief regarding chance of getting a condition), 
perceived severity (belief in seriousness of condition), 
perceived benefits (beliefs concerning the effectiveness 
of taking a particular action in reducing illness threat or 
producing other desirable outcomes), perceived barriers 
(beliefs about the negative aspects of taking a particular 
action) and self-efficacy (one’s beliefs about their ability 
to successfully accomplish the specified behavior). These 
HBM constructs may be conceptualized as CRC screen-
ing perceptions which could have an influence on CRC 
screening behaviors, including ever use of CRC screen-
ing services and adherence to CRC screening guidelines. 
Therefore, it is important to examine whether individual 
characteristics that have previously been identified as 
predictors of CRC screening behaviors can also predict 
these HBM constructs [27].  

A growing body of the literature has identified a po-

tential link between CRC screening behaviors and 
symptoms of anxiety and depression [28-45]. However, 
no studies have assessed whether CRC screening percep-
tions which can influence CRC screening behaviors are 
also linked to symptoms of anxiety and depression. Al-
though evidence supporting this hypothesis remains in-
conclusive, recent studies have suggested that mental 
health problems may be implicated in the underuse of 
cancer screening services [37,42,43]. It is plausible that 
individuals who are diagnosed with a mental illness will 
likely experience numerous health concerns that can 
preclude timely and appropriate cancer screening. It is 
also plausible that ever users of CRC screening who are 
not adherent with CRC screening guidelines may exhi- 
bit more anxiety or depressive symptoms than those who 
are adherent to these guidelines. Similarly, irrespective 
colorectal cancer screening behaviors, colorectal cancer 
screening perceptions or HBM constructs may be influ-
enced by symptoms of anxiety or depression. The pur-
pose of this study is to examine whether symptoms of 
anxiety and depression are associated with CRC 
screening perceptions and behaviors among older adults 
in a primary care setting. We hypothesize that symp-
toms of anxiety and depression may affect CRC screen-
ing perceptions as well as the use of CRC screening ser-
vices, as delineated by the conceptual model presented in 
Figure 1. 

2. MATERIALS AND METHODS 
2.1. Population and Procedures 

A cross-sectional study was conducted between Feb-
ruary and September of 2011, using a convenience sam-
ple of family medicine patients. Data were collected us-
ing an anonymous self-administered questionnaire. A 
trained research assistant identified age (50 years and 
older) and language (proficient in English) eligible pa-
tients at one family medicine practice and invited them to 
participate in the study. A packet containing a cover let-
ter and the self-administered questionnaire were pro-
vided to these eligible patients. The cover letter included 
information on study purpose, eligibility criteria, and 
ethical issues of privacy, confidentiality, risks and bene-
fits as well as instructions on how to contact the principal 
investigator or the human subject protection office, and 
how to complete the self-administered questionnaire. Pa- 
tients who agreed to participate in the study were in-
structed to complete the self-administered questionnaire 
on-site or return the completed questionnaire in a self- 
addressed and stamped envelope. Alternatively, the re-
search assistant instructed the patients on how to access 
the web-based version of the self-administered question-
naire, which was developed using QuestionPro 
(http://www.questionpro.com/). The Institutional Review   
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Figure 1. Theoretical framework for anxiety and depressive symptoms as predictors of colorectal can-
cer screening perceptions and behaviors. 

 
Board at Eastern Virginia Medical School approved stu- 
dy procedures with a waiver of informed consent. 

2.2. Survey Instrument 
The anonymous self-administered questionnaire con-

sisted of approximately 88 items, covering socio-demo- 
graphic, lifestyle and health factors, symptoms of anxiety 
and depression as well as CRC screening perceptions and 
behaviors, with an estimated 20-minute time for comple-
tion. Questionnaire items were adapted from large sur-
veillance systems such as the BRFSS and the NHIS as 
well as previously validated scales. Since fewer than 2% 
of primary care patients were non-English speakers, the 
questionnaire was not translated to other languages. 

2.3. Measures 
2.3.1. Colorectal Cancer Screening Behaviors 

CRC screening ever use was measured with a set of 
questions that assessed whether or not a CRC screening 
test, including FOBT, sigmoidoscopy and colonoscopy, 
has been used in the past. Three “yes” or “no” questions 
aimed at assessing CRC screening ever use were phrased 
as follows: “Have you ever had a sigmoidoscopy?”, 
“Have you ever had a colonoscopy to screen for colorec-
tal polyps?” and “Have you ever had a FOBT?”. For pa-
tients who answered affirmatively, three follow-up ques-
tions were asked to evaluate the time duration since the 
last CRC testing: “When was the last time that you had a 
sigmoidoscopy?”, “When was the last time that you had 
a colonoscopy to screen for colorectal polyps?”, “When 
was the last time that you had a FOBT?”, with the fol-
lowing possible answers: “< 1 year ago”, “1 - 4.9 years 
ago”, “5 - 9.9 years ago”, “10+ years ago” and “Don’t 
know”. Accordingly, a patient identified as being adhe-
rent to CRC screening guidelines if he or she had under-
gone FOBT in the past 12 months, sigmoidoscopy in the 
past 5 years or colonoscopy in the past 10 years. Due to 

their limited use in the general population, use of barium 
enema or other CRC screening methods were not eva-
luated in the self-administered questionnaire. Questions 
that assess CRC screening behaviors were adapted from 
the existing literature, including studies that were based 
on the BRFSS and the NHIS data. 

2.3.2. Colorectal Cancer Screening Perceptions 
A series of 5-point Likert-type questions were adapted 

from existing studies to measure the various HBM con-
structs, namely, “perceived susceptibility” (1 item) [23, 
46], “perceived severity” (3 items) [47], “perceived ben-
efits” (12 items) [26,48,49], “perceived barriers” (15 
items) [50] and “self-efficacy” (3 items) [26]. Perceived 
susceptibility was measured by asking the following 
statement: “Compared to other people of my age, my 
chances of having colorectal cancer in the future are ···”. 
The following statements were used to measure per-
ceived severity: “Having colorectal cancer seriously dis-
rupts health and comfort”, “Colorectal cancer greatly in- 
fluences a person emotionally” and “The health conse-
quences of developing colorectal cancer are very severe”. 
Self-efficacy was measured using three inter-related 
questions, namely, “How confident are you that you 
would be able to go for a sigmoidoscopy?”, “How con-
fident are you that you would be able to go for a screen-
ing colonoscopy?” and “How confident are you that you 
would be able to go for a FOBT testing?” The 12-item 
scale used to measure perceived benefits and the 15-item 
scale used to measure perceived barriers are presented in 
Table 1. For items pertaining to “perceived severity”, 
“perceived benefits” and “perceived barriers”, responses 
were coded as follows: 1 = “Strongly disagree”, 2 = 
“Disagree”, 3 = “Neutral”, 4 = “Agree” and 5 = “Strong-
ly Agree”. Moreover, the “perceived susceptibility” item 
was designated as (1 = “Much less than other people of 
my age” …5 = “Much more than other people of my 
age”), whereas the “self-efficacy” items were designated    
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Table 1. Perceived benefits and barriers for colorectal cancer screening scale items*. 

Perceived Benefits: 

1. I would feel better about myself if I had colorectal screening. 

2. I am confident that I could have colorectal cancer screening on a regular schedule. 

3. Having regular colorectal cancer screening would give me a feeling of control over my health. 

4. Colorectal screenings are now very routine tests. 

5. My family would benefit if I had colorectal screenings. 

6. Colorectal screening could find growths that are not yet cancer but might develop into cancer. 

7. Colorectal screening is part of good overall health care. 

8. Having regular colorectal screening would give me peace of mind about my health. 

9. Colorectal cancer screening is safe. 

10. I would be more likely to have colorectal screening if my doctor told me how important it was. 

11. Colorectal screening is a useful procedure for people my age. 

12. Colorectal screening would help me to live a long life. 

Perceived Barriers: 

1. If my doctor didn’t mention colorectal screening, I probably would not need it. 

2. Colorectal screening has a high risk of leading to unnecessary surgery. 

3. If my doctor gave me a thorough examination, then I would not need any special colorectal screening. 

4. I would probably not go for colorectal screening unless I had a specific symptom. 

5. Once you have had a couple of colorectal screenings in a row that show no problems, you don’t need any more. 

6. I would probably not have colorectal screening if it involved enemas or laxatives to clear out my colon. 

7. Having colorectal screening would be very embarrassing. 

8. If colorectal screening found something, whatever the problem was, it would be too far along to do something about it. 

9. It would be inconvenient to have colorectal screening at this time. 

10. If there were any chance that colorectal screening is not safe, I would not want to have it. 

11. The risk of harm from colorectal screening is really quite high. 

12. If I maintained a healthy lifestyle, I would lower my risk of getting colorectal cancer and probably would not need to have colorectal screenings. 

13. I cannot afford to have colorectal screening tests. 

14. I would probably not have colorectal screening if a family member or friend said that it was painful. 

15. Colorectal screening would interfere too much with other things I have to do. 

*Item responses were coded as 1 = “Strongly disagree”, 2 = “Disagree”, 3 = “Neutral”, 4 = “Agree” and 5 = “Strongly Agree”. 
 
as (1 = “Not at all confident” ··· 5 = “Extremely confi-
dent”). Using the study sample, internal consistenty re-
liability was estimated using Cronbach’s alpha for each 
CRC screening perception that was measured using at 
least two items, namely “perceived severity” (alpha = 
0.77), “self-efficacy” (alpha = 0.84), “perceived benefits” 
(alpha = 0.96) and “perceived barriers” (alpha = 0.94). 
Each CRC screening perception was analyzed as a con-
tinuous variable by computing a total score for each scale, 

as needed. A higher total score is considered to indicate 
more self-efficacy, perceived susceptibility, severity, be- 
nefits or barriers. 

2.3.3. Symptoms of Anxiety and Depression 
The Hospital Anxiety and Depression (HAD) scale is 

a widely used and validated self-administered 14-item 
scale that includes two sub-scales. The first sub-scale 
includes seven Likert-type items that describe symptoms 
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of anxiety: “I feel tense or wound up”, “I still enjoy the 
things I used to enjoy”, “I get a sort of frightening feel-
ing as if something awful is about to happen”, “I can 
laugh and see the funny side of things”, “Worrying 
thoughts go through my mind”, “I feel cheerful”, “I can 
sit at ease and feel relaxed”. The second sub-scale in-
cludes seven Likert-type items that describe symptoms of 
depression: “I feel as if I am slowed down”, “I get a sort 
of frightened feeling like ‘butterflies’ in the stomach”, “I 
have lost interest in my appearance”, “I feel restless as if 
I have to be on the move”, “I look forward with enjoy-
ment to things”, “I get sudden feelings of panic” and “I 
can enjoy a good book or radio or television program”. 
Negative item responses are coded to range between 0 
and 3, whereas positive item responses are reverse- 
scored. Thus, for each sub-scale, the total score can 
range between 0 and 21. An important strength of the 
HAD scale is that it does not cover somatic symptoms. 
Anxiety and depression sub-scales can be scored as fol-
lows: 1) 0 - 7 (None); 2) 8 - 10 (Mild); 3) 11 - 14 (Mod-
erate); 4) 15 - 21 (Clinical) [51]. Due to sample size li-
mitations, we dichotomized the anxiety and depression 
sub-scales as: 1) < 11 (None/Mild); 2) ≥ 11 (Moderate/ 
Clinical). 

2.3.4. Socio-Demographic Characteristics 
The following socio-demographic characteristics were 

identified as a-priori confounders for the hypothesized 
relationships: 1) age; 2) gender; 3) race and ethnicity; 4) 
marital status; 5) education; 6) Smoking history; 7) body 
mass index (BMI) and 8) Self-rated health. BMI was 
defined as [weight (kg)/(height(m))2]. Also, self-rated 
health was measured using one questionnaire item 
phrased as follows: “When compared to people of the 
same age as you are now, would you describe your 
health as being excellent, very good, good, fair or poor?”, 
with “Excellent”, “Very good”, “Good”, “Fair” or “Poor” 
as potential responses.  

2.4. Statistical Analyses 
Descriptive, bivariate and multivariate analyses were 

performed using SAS (version 9.3) software. Cronbach’s 
alpha was used to assess internal consistency reliability 
for scales pertaining to HBM constructs. Descriptive 
analyses involved frequencies and percentages for cate-
gorical variables and mean ± standard deviation for nu-
merical variables. Pearson’s Chi-square, Wilcoxon’s 
rank-sum and Kruskal-Wallis tests were applied to ex-
amine bivariate associations, as appropriate. Logistic and 
linear regression models were constructed to examine the 
hypothesized relationships, before and after adjustment 
for confounders. Two-sided statistical significance was 
determined at an alpha level of 0.05 [52]. Where needed, 
family-wise Bonferroni correction was applied to adjust 

for multiple testing. 

3. RESULTS 
A total of 143 English-speaking older adults, 50 to 79 

years of age, completed the questionnaire. Nearly 38% of 
the study sample consisted of individuals 65 years or 
older, with a mean (± standard deviation) age of 62.4 (± 
8.9) years; 55% were female and most of them were ei-
ther of Black (53%) or White (46%) race. Whereas 85% 
had more than a high school level of education, 58% 
were unmarried. In addition, 93% were overweight or 
obese, 38% had never smoked and 25% rated their health 
as fair or poor.  

The prevalence rates of moderate to clinical anxiety 
and depressive symptoms were 47% and 42%, respec-
tively, with a mean (± standard deviation) anxiety score 
of 10.4 (± 2.0) and a mean (± standard deviation) depres-
sion score of 10.2 (± 1.9). No significant differences in 
anxiety or depressive symptoms were observed accord-
ing to most of the socio-demographic, lifestyle and 
health characteristics examined. One exception was 
smoking status which was found to be significantly asso-
ciated with depressive symptoms but not anxiety symp-
toms (Table 2). 

Approximately 94% of the study sample had used any 
CRC screening test, whereas 89% were adherent to CRC 
screening recommendations. The most popular modality 
for CRC screening was “colonoscopy” (ever use: 81%; 
adherence: 76%) followed by “FOBT” (ever use: 59%; 
adherence: 16%) and “sigmoidoscopy” (ever use: 29%; 
adherence: 13%). Table 3 presents CRC screening per-
ceptions and behaviors by socio-demographic, lifestyle 
and health characteristics of the study sample. Racial dis- 
parities were noted whereby minorities were less likely 
to have ever used or to be adherent to CRC testing. Mi-
norities also perceived more barriers and less self-effi- 
cacy as compared to White patients. An inverted U-shap- 
ed relationship was observed between perceived severity 
and BMI. Also, current smokers were less likely than 
never smokers or ex-smokers to have ever used CRC 
screening. Finally, individuals with fair or poor self-rated 
health had a lower self-efficacy and perceived fewer 
benefits and greater barriers to CRC screening. Few of 
these associations remained significant after Bonferroni 
correction. 

Table 4 presents the unadjusted and adjusted odds ra-
tios (OR) and their 95% confidence intervals (CI) for the 
relationships between anxiety/depression symptoms and 
CRC screening behaviors. Taking all CRC screening 
modalities into account, neither anxiety nor depressive 
symptoms were shown to be associated with ever use or 
adherence to CRC testing.  

Linear regression analyses for anxiety and depressive 
symptoms as predictors of CRC screening perceptions  
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Table 2. Anxiety and depression characteristics by socio-demographic factors in study sample. 

 Anxiety Symptoms Depressive Symptoms 

 Mean ± SD <11 ≥11 Mean ± SD <11 ≥11 

Overall 10.4 ± 2.0 74 (100) 65 (100) 10.2 ± 1.9 80 (100) 58 (100) 

Gender: P = 0.17 P = 0.29 P = 0.50 P = 0.38 

Male 10.6 ± 2.1 31 (41.8) 33 (50.8) 10.3 ± 1.8 34 (42.5) 29 (50.0) 

Female 10.2 ± 1.9 43 (58.1) 32 (49.2) 10.1 ± 2.0 46 (57.5) 29 (50.0) 

Age (years): P = 0.063 P = 0.16 P = 0.44 P = 0.43 

50 - 64 10.1 ± 1.9 43 (67.2) 33 (55.0) 10.2 ± 1.7 43 (58.9) 33 (66.0) 

≥ 65 10.8 ± 2.2 21 (32.8) 27 (45.0) 10.0 ± 1.8 30 (41.1) 17 (34.0) 

Race: P = 0.28 P = 0.13 P = 0.46 P = 0.94 

White 10.2 ± 1.8 38 (52.8) 24 (40.7) 10.0 ± 1.6 35 (46.1) 26 (48.2) 

Black 10.5 ± 2.2 32 (44.4) 35 (59.3) 10.3 ± 1.8 40 (52.6) 27 (50.0) 

Other 8.5 ± 2.1 2 (2.8) 0 (0.0) 12.5 ± 3.5 1 (1.3) 1 (1.9) 

Marital status: P = 0.47 P = 0.14 P = 0.21 P = 0.11 

Married 10.2 ± 1.9 35 (47.3) 22 (34.9) 10.3 ± 1.8 28 (35.4) 28 (49.1) 

Not married 10.5 ± 2.1 39 (52.7) 41 (65.1) 10.1 ± 2.0 51 (64.6) 29 (50.9) 

Education: P = 0.82 P = 0.39 P = 0.74 P = 0.52 

Less than HS 9.4 ± 0.4 2 (2.7) 0 (0.0) 9.7 ± 2.3 1 (1.3) 2 (3.5) 

HS 10.6 ± 2.5 9 (12.3) 9 (13.9) 10.6 ± 2.4 9 (11.4) 9 (15.5) 

More than HS 10.4 ± 1.9 62 (84.9) 56 (86.2) 10.2 ± 1.8 69 (87.3) 47 (81.0) 

Body mass index (kg/m2): P = 0.23 P = 0.34 P = 0.66 P = 0.39 

< 25 11.4 ± 1.2 2 (3.5) 5 (9.4) 10.9 ± 2.4 3 (4.6) 5 (11.1)  

25 - 29.9 10.4 ± 2.0 23 (39.7) 23 (43.4) 10.0 ± 1.7 29 (43.9) 17 (37.8) 

≥ 30 10.2 ± 2.0 33 (56.9) 25 (27.2) 10.1 ± 1.8 34 (51.5) 23 (51.1) 

Smoking status: P = 0.66 P = 0.67 P = 0.047 P = 0.037 

Never smoker 10.7 ± 2.1 29 (40.9) 22 (35.5) 10.3 ± 1.9 27 (35.5) 23 (41.1) 

Ex-smoker 10.3 ± 1.8 30 (42.3) 26 (41.9) 10.4 ± 1.7 27 (35.5) 27 (48.2) 

Current smoker 10.0 ± 2.0 12 (16.9) 14 (22.6) 9.4 ± 1.5 22 (28.9) 6 (10.7) 

Self-rated Health: P = 0.41 P = 0.40 P = 0.45 P = 0.16 

Excellent/Very Good/Good 10.3 ± 1.8 57 (78.1) 46 (71.9) 10.2 ± 1.9 57 (72.2) 47 (82.5) 

Fair/Poor 10.8 ± 2.6 16 (21.9) 18 (28.1) 10.1 ± 2.1 22 (27.8) 10 (17.5) 

 
are presented in Table 5. Clearly, perceived benefits and 
barriers were the only HBM constructs that were signifi-
cantly associated with symptoms of anxiety, and none of 
the HBM constructs were significantly associated with 
symptoms of depression. Perceived benefits were found 
to be negatively associated with anxiety symptoms in the 
unadjusted but not in the adjusted regression model. By 
contrast, perceived barriers were found to be positively  

associated with anxiety symptoms after adjustment for 
confounders.  

4. DISCUSSION 
This cross-sectional study examined whether symp-

toms of anxiety and depression were associated with 
perceptions and behaviors pertaining to CRC screening.    
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Table 3. Colorectal cancer screening perceptions and behaviors by socio-demographic factors in study sample. 

 CRC Behaviors CRC Perceptions 

 Ever Use Adherence Susceptibility Severity Benefits Barriers Self-Efficacy 

Overall 93.7 88.8 2.8 ± 1.2 12.0 ± 2.5 48.1 ± 8.9 35.2 ± 10.5 11.8 ± 3.6 

Gender: P = 0.21 P = 0.16 P = 0.91 P = 0.42 P = 0.32 P = 0.062 P = 0.078 

Male 96.6 93.1 2.8 ± 1.2 12.3 ± 2.3 49.1 ± 8.1 33.4 ± 10.8 12.2 ± 3.7 

Female 91.2 85.1 2.8 ± 1.2 11.9 ± 2.6 47.3 ± 9.5 36.7 ± 10.1 11.5 ± 3.5 

Age (years): P = 0.58 P = 0.71 P = 0.32 P = 0.64 P = 0.46 P = 0.47 P = 0.93 

50 - 64 92.8 88.2 2.8 ± 1.2 11.9 ± 2.4 48.2 ± 8.4 35.2 ± 9.8 11.8 ± 3.7 

≥ 65 95.4 90.5 2.6 ± 1.2 12.1 ± 2.7 48.8 ± 9.2 34.3 ± 11.5 11.8 ± 3.7 

Race: P = 0.0005*† P = 0.0082* P = 0.52 P = 0.28 P = 0.53 P = 0.0021*† P = 0.031* 

White 96.7 93.2 2.7 ± 1.2 12.4 ± 2.4 48.6 ± 9.3 32.3 ± 10.1 12.4 ± 3.6 

Black 91.4 86.2 2.9 ± 1.2 11.9 ± 2.5 48.4 ± 7.8 36.7 ± 9.6 6.5 ± 4.9 

Other 0.0 0.0 2.0 ± 1.4 10.5 ± 2.1 42.0 ± 8.5 57.5 ± 3.5 6.5 ± 4.9 

Marital status: P = 0.11 P = 0.33 P = 0.10 P = 0.43 P = 0.46 P = 0.27 P = 0.48 

Married 98.2 92.5 2.9 ± 1.2 12.3 ± 2.4 49.0 ± 8.9 33.9 ± 11.0 12.2 ± 3.4 

Not married 91.4 86.9 2.6 ± 1.2 11.9 ± 2.5 47.9 ± 8.8 35.8 ± 10.2 11.7 ± 3.8 

Education: P = 0.97 P = 0.13 P = 0.28 P = 0.29 P = 0.21 P = 0.10 P = 0.063 

Less than HS 100 100 3.7 ± 1.2 11.3 ± 3.2 40.7 ± 5.0 39.0 ± 8.0 12.3 ± 3.0 

HS 93.3 73.3 2.9 ± 0.8 11.2 ± 2.7 46.3 ± 10.4 40.5 ± 11.7 10.1 ± 3.9 

More than HS 93.6 90.7 2.7 ± 1.3 12.2 ± 2.5 48.5 ± 8.7 34.1 ± 10.2 12.0 ± 3.5 

Body mass index (kg/m2): P = 0.10 P = 0.38 P = 0.25 P = 0.028 P = 0.39 P = 0.18 P = 0.66 

< 25 66.7 66.7 3.1 ± 0.8 10.6 ± 1.4 44.3 ± 8.3 42.4 ± 14.7 12.8 ± 2.8 

25 - 29.9 90.5 85.4 2.6 ± 1.2 12.7 ± 1.9 48.6 ± 8.5 33.3 ± 9.7 11.9 ± 3.6 

≥ 30 96.4 90.7 2.9 ± 1.2 11.7 ± 2.8 48.0 ± 9.2 36.4 ± 9.8 11.6 ± 3.7 

Smoking status: P = 0.042* P = 0.14 P = 0.85 P = 0.88 P = 0.79 P = 0.22 P = 0.53 

Never smoker 93.3 88.9 2.8 ± 1.2 12.2 ± 2.3 48.4 ± 8.5 36.2 ± 11.4 12.1 ± 3.6 

Ex-smoker 98.1 92.6 2.7 ± 1.3 11.9 ± 2.8 47.4 ± 9.2 33.3 ± 9.9 11.5 ± 3.7 

Current smoker 82.6 76.2 2.7 ± 1.1 11.9 ± 2.4 48.8 ± 9.6 36.9 ± 9.9 11.7 ± 3.6 

Self-rated Health: P = 0.44 P = 0.36 P = 0.095 P = 0.60 P = 0.018* P = 0.0078* P = 0.015* 

Excellent/Very Good/Good 92.7 87.2 2.6 ± 1.2 12.1 ± 2.5 49.2 ± 8.5 33.8 ± 10.6 12.3 ± 3.3 

Fair/Poor 96.7 93.3 3.0 ± 1.3 11.8 ± 2.6 44.7 ± 9.4 39.4 ± 9.6 10.3 ± 4.2 

*Significant at alpha = 0.05, before family-wise Bonferroni adjustment; †Significant at alpha = 0.05, after family-wise Bonferroni adjustment. 
 
In this primary care population, although the vast major-
ity had undergone or were adherent to screening recom-
mendations using FOBT, sigmoidoscopy and/or colo-
noscopy, fewer were adherent with CRC screening rec-
ommendations. However, the preferred method of CRC 
screening appears to be colonoscopy followed by FOBT 
and sigmoidoscopy. Our study results suggest that symp- 

toms of anxiety and depression may not be related to 
CRC screening behaviors, including ever use or adhe-
rence to guidelines. Irrespective of whether or not a pa-
tient had previously undergone CRC screening or is ad-
herent to CRC screening recommendations, symptoms of 
anxiety and depression appear to influence CRC percep-
tions, which in turn could affect future use of CRC test-  
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Table 4. Logistic Regression models for Anxiety and Depressive Symptoms as predictors of Colorectal Cancer Screening Behaviors. 

 CRC Behaviors 

 Ever Use Adherence 

 cOR (95% CI) aOR (95% CI) cOR (95% CI) aOR (95% CI) 

Anxiety Symptoms:     

Continuous 1.06 (0.73 - 1.53) 1.22 (0.65 - 2.29) 1.15 (0.86 - 1.52) 1.19 (0.76 - 1.89) 

≥ 11 0.63 (0.14 - 2.95) 0.52 (0.04 - 6.90) 1.01 (0.32 - 3.19) 0.67 (0.12 - 3.65) 

Depressive Symptoms:     

Continuous 1.08 (0.72 - 1.62) 1.02 (0.51 - 2.06) 1.08 (0.79 - 1.49) 1.14 (0.68 - 1.91) 

≥ 11 5.78 (0.69 - 48.48) 4.71 (0.34 - 64.63) 2.11 (0.62 - 7.16) 2.88 (0.48 - 17.15) 

 
Table 5. Linear Regression Models for Anxiety and Depressive 
Symptoms as predictors of Colorectal Cancer Screening Per-
ceptions. 

 CRC Perceptions 

 Unadjusted Multivariate 

 β (P) β (P) 

Perceived Susceptibility:   

Anxiety Symptoms:   

Continuous −0.015 (0.77) −0.027 (0.71) 

≥ 11 −0.20 (0.33) −0.077 (0.79) 

Depressive Symptoms:   

Continuous 0.0074 (0.89) −0.046 (0.56) 

≥ 11 0.26 (0.22) 0.13 (0.63) 

Perceived Severity:   

Anxiety Symptoms:   

Continuous −0.029 (0.78) 0.076 (0.58) 

≥ 11 −0.63 (0.13) −0.023 (0.97) 

Depressive Symptoms:   

Continuous −0.084 (0.45) −0.073 (0.63) 

≥ 11 −0.14 (0.74) −0.52 (0.33) 

Perceived Benefits:   

Anxiety Symptoms:   

Continuous −0.76 (0.038)* −0.56 (0.22) 

≥ 11 −3.03 (0.042)* −3.25 (0.075) 

Depressive Symptoms:   

Continuous 0.43 (0.27) 0.49 (0.32) 

≥ 11 0.58 (0.71) 0.25 (0.88) 

Perceived Barriers:   

Continued 

Anxiety Symptoms:   

Continuous 0.78 (0.075) 1.24 (0.028)* 

≥ 11 3.11 (0.082) 6.39 (0.0042)* 

Depressive Symptoms:   

Continuous −0.014 (0.98) −0.53 (0.39) 

≥ 11 −1.49 (0.42) −2.13 (0.33) 

Perceived Self-Efficacy:   

Anxiety Symptoms:   

Continuous −0.10 (0.51) −0.18 (0.38) 

≥ 11 −0.60 (0.33) −1.26 (0.13) 

Depressive Symptoms:   

Continuous 0.093 (0.56) 0.10 (0.66) 

≥ 11 0.14 (0.82) −0.28 (0.72) 

*Significant at alpha = 0.05. 
 
ing. Our results suggest that of all the CRC screening 
perceptions evaluated, “perceived benefits” and “per-
ceived barriers” were the only significant correlates of 
anxiety/depression symptoms. 

To our knowledge, this study is the first to have ex-
amined symptoms of anxiety and depression as predic-
tors of CRC perceptions, although it is not the first to 
have examined these symptoms in relation to CRC beha-
viors. These findings should, nevertheless, be interpreted 
with caution and in light of several limitations. First, the 
cross-sectional nature of the study design precludes the 
evaluation of temporal relationships among exposure and 
outcome variables of interest. Second, a convenience 
sampling procedure was applied which increases the li-
kelihood of selection bias. Third, the survey was con-
ducted at one family medicine clinic limiting generaliza-
bility to other primary care settings. Of note, certain 
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characteristics of the selected sample including the pre-
valence of CRC use and the propensity to use colonos-
copy as the preferred method suggest that it may not be 
typical of age-eligible individuals in the U.S. 

The vast majority of primary care patients in this clin-
ical setting had at least one form of health insurance 
coverage, which may explain the greater usage of CRC 
screening tests compared to the general population of the 
United States. BRFSS (1991-2004) trends suggest that 
each year less than 60% of men and women 50 years of 
age or older have used CRC screening services based on 
established guidelines [1,53]. For instance, the 1999 
BRFSS indicated that only 40% of age-eligible older 
adults ever received a home-administered FOBT and 44% 
had undergone either sigmoidoscopy or colonoscopy. In 
addition, 21% received FOBT in the preceding year and 
34% had a LE within the preceding 5 years [54]. Simi-
larly, the 2004 BRFSS indicated that 57.3% of older 
adults had an FOBT within one year or a LE within 10 
years preceding the survey [55]. Furthermore, the pre-
ferred use of colonoscopy by the selected patients may 
be the result of a general trend in physician recommen-
dations at this particular family medicine practice. 

Our research team has previously conducted a syste-
matic review of the literature whereby predictors of CRC 
screening behaviors among average-risk older adults 
(≥50 years) in the United States were evaluated. A PUB- 
MED (1996-2006) search indicated that older age, male 
gender, marriage, higher education, higher income, 
White race, non-Hispanic ethnicity, smoking history, 
presence of chronic diseases, family history of CRC, 
usual source of care, physician recommendation, utiliza-
tion of other preventive health services, and health in-
surance coverage as key predictors of CRC testing [27].  

The present study is one of few to have examined 
mental health problems in relation to cancer screening 
behaviors [28-45]. The evidence from previous studies 
remains inconclusive. Recently, Yee [44] evaluated the 
association of mental illness with receipt and adherence 
to breast, cervical and CRC screening among female 
Veterans, 50 - 65 years who obtained care in New Mex-
ico between 2004 and 2006. Women with a mental 
health diagnosis were less likely to adhere to recom-
mended breast cancer screening but were as likely as 
those without a mental health diagnosis to receive any 
breast, cervical and colon cancer screening [44]. Another 
study by Xiong [43] examined the use of breast, cervical, 
colorectal and prostate cancer screening services by per-
sons with serious mental illness enrolled in the Sacra-
mento County Mental Health clinics. Among persons 
with serious mental illness, lifetime screening of cervical 
cancer was higher than for breast, prostate, and colorectal 
cancers [43]. Receipt of routine, timely cancer screening 
was low, especially for CRC [43]. A study by Friedman 

[38] examined predictors of breast and CRC screening 
among 196 low-income women being treated for psy-
chiatric illnesses. The main outcome measures were 
breast self-examination (BSE), clinical breast examina-
tion (CBE) mammography, digital rectal examination 
(DRE) and fecal occult blood test (FOBT) [38]. Multiva-
riate analyses suggested that physician recommendation 
of screening was the strongest predictor of having ob-
tained a mammogram, CBE, DRE or FOBT in the pre-
ceding year, and physician recommendation and self- 
confidence in performing BSE were the strongest pre-
dictors of monthly BSE [38]. The authors concluded that 
because psychiatrists frequently treat these patients on a 
regular basis, they are in a unique position to encourage 
cancer screening and to monitor adherence to recom-
mendations [38]. 

The finding that depressive symptoms may be asso-
ciated with use of CRC screening has been observed 
elsewhere, but remains controversial. A study by Pey-
tremann [42] investigated the association between de-
pressive symptoms and use of healthcare and preventive 
services. Data were analyzed on a total of 13,580 non- 
institutionalized individuals aged ≥ 50 years participating 
in the Survey of Health, Ageing, and Retirement in Eu-
rope [42]. Depressive symptoms were associated with 
significantly greater use of all healthcare domains but not 
preventive services, with the exception of CRC screening 
[42]. Similar trends were found for each country of resi-
dence and for both genders [42]. In contrast, Myong [40] 
used a sample of 8042 research participants ≥50 years, 
who participated in the KNHANES IV and found that 
compliance with CRC recommendation was associated 
with age, marital status, urban-dwelling, education, 
household income, private health insurance, smoking, 
self-reported depression (inverse relationship) and num-
ber of chronic diseases. Aggrawal [37] relied on the 
Women’s Health Initiative Observational Study whereby 
93,676 women were followed on average for 7.6 years 
and depressive symptoms were measured at baseline and 
at 3 years using a 6-item sub-scale from the CES-D [37]. 
A cancer screening rate was calculated and expressed as 
a proportion of the years that women were current with 
recommended cancer screening over the number of fol-
low-up visits. Whereas breast cancer screening rate was 
slightly lower among women who reported depressive 
symptoms at baseline than among those who did not, 
depressive symptoms were not a predictor for CRC 
screening [37]. 

Few studies have specifically examined mental health 
problems in relation to CRC screening. A study by Kodl 
[39] examined the association between mental health and 
CRC screening, before and after controlling for demo-
graphics, comorbidities, and outpatient visit frequency, 
using data on 855 Veterans Administration patients.  
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Medical records data were used to assess CRC screening 
rates and mental health status (number of diagnoses, 
presence of depression, anxiety, posttraumatic stress dis-
order, substance or psychotic disorders) [39]. Veterans 
with mental health diagnoses were significantly less 
likely to be screened for CRC than their counterparts 
with no mental health diagnosis and an equal number of 
outpatient visits [39]. O’Donnell and colleagues ex-
amined the impact of women’s attitudes and health be-
liefs regarding breast and CRC screening practices [41]. 
A total of 905 women, 50 to 80 years of age, were re-
cruited from 63 randomly selected physician offices and 
the HBM was used to evaluate potential predictor va-
riables associated with patients’ breast and CRC screen-
ing practices [41]. Results indicated that women were far 
more likely to obtain regular mammography screening 
than an FOBT [41]. Psychological distress had one of the 
strongest, negative associations with breast cancer and 
CRC screening, and was also a prevalent predictor for 
many of the variables examined [41]. 

5. CONCLUSION 
In conclusion, evidence remains divided as to whether 

symptoms of anxiety and depression may influence the 
likelihood of using and being adherent to CRC screening 
guidelines. Our study found no significant association 
between CRC screening behaviors and symptoms of an-
xiety or depression, which implied that these associations 
may be eclipsed by more important predictors such as 
availability of health insurance. The study also impli-
cates anxiety, but not depression, as a predictor of per-
ceived benefits and barriers for CRC screening, although 
neither of these symptoms was related to CRC screening 
behaviors. Healthcare professionals need to be cognizant 
of mental health issues that may constitute a barrier to 
use and adherence to cancer screening guidelines. Study 
findings suggest that anxiety may play a role in CRC 
screening perceptions, with implications for the future 
design, conduct and evaluation of behavioral interven-
tions. Screening for anxiety and depression may be a 
useful tool for identifying patients who may or may not 
comply with physician recommendations pertaining to 
CRC screening. Large prospective cohort studies are 
needed to better understand the link between anxiety/ 
depression and cancer screening perceptions and beha-
viors. 
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