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Introduction
Cancer is the second leading cause of death in the United States [1]. 
Cancer screening can reduce mortality from certain cancers, but up-
take is suboptimal. The American Cancer Society (ACS) recommends 
that adults aged 45 to 75 undergo regular screening with a high sen-
sitivity stool based test or a visualization exam for colorectal cancer 
[2]. The uptake of colorectal cancer screening is 65.2%, which is below 
the Healthy People 2030 goal of 74.4% [3]. Similarly, ACS recommends 
that women aged 25 to 65 get screened for cervical cancer every 5 years 
with primary Human Papillomavirus (HPV) testing; if primary HPV 
testing is unavailable, a co-test (HPV test with a Pap test) every 5 years 
or a Pap test every 3 years is recommended [2]. The uptake of cervical 
cancer screening in women aged 21-65 is 80.5%, which is below the 
Healthy People 2030 goal of 84.3% [4]. The reasons for suboptimal can-
cer screening are multiple and complex, including patients’ trust and 
other barriers to care. 

Trust in the healthcare system plays a defining role in healthcare use 
[5]. Lack of trust in the healthcare system is associated with lower par-
ticipation in health promoting behaviors, including cancer screening 
[6-8]. Healthcare trust is multifaceted. It can be evaluated at the mi-
cro level (i.e., between a patient and individual healthcare providers, 
health insurers, and pharmacists) and at the macro level (i.e., between 
the public and overall healthcare system) [9]. Trust in the U.S. health-
care system varies in different patient populations, with higher trust 
observed among higher versus low income adults, older versus younger 
adults, and men versus women [10]. An emerging, but separate, dimen-
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sion of trust is trust in sources of health information. Trust in health in-
formation sources also varies among different patient populations, with 
increased trust of more diverse sources (i.e. radio, magazine, charitable 
organizations, and religious organizations) seen in Black and Latino in-
dividuals compared to White [11], as well as age differences specifically 
in trust in health information from the Internet [12]. Differing levels of 
trust in health information sources may influence health information 
seeking behaviors, and in turn impact cancer screening.

Beyond the association with healthcare trust, the suboptimal preva-
lence of cervical and colorectal cancer screening is associated with 
other barriers to screening. Underserved patients face barriers to can-
cer screening such as cost, fear of finding cancer, fear of the proce-
dure itself, and logistical challenges [13,14]. The roles of healthcare and 
health information trust, other barriers to screening, and their interre-
lated associations with cancer screening are yet to be fully understood. 
Trust and barriers to screening may operate as independent or inter-
acting correlates of cancer screening, and understanding the nature of 
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these relationships can inform future interventions to promote cancer 
screening. 

This study examines the association between two forms of trust and bar-
riers to screening, and their joint associations with uptake of colorectal 
cancer and cervical cancer screening. Our primary hypothesis is that 
higher levels of healthcare and health information trust will moderate 
the relationship between barriers and uptake of screening, such that 
patients with high levels of trust will have high levels of uptake regard-
less of other barriers to screening, but patients with low levels of trust 
will demonstrate a negative relationship between barriers and uptake 
of screening. 

Materials and Methods
Data source

English speaking women aged 45 years-65 years (inclusive) from 28 
counties in central Pennsylvania were recruited to participate in a sur-
vey on cancer screening. Participants were primarily recruited through 
paid social media advertisements, targeted by zip code. Surveys were 
administered by a study team member over the phone or self-admin-
istered online. Participants provided verbal or implied consent before 
completing the survey. 

Out of 994 people who responded to the study invitation, 773 (77.8%) 
were eligible for participation; age was the most common reason for 
ineligibility (n=184). A total of 474 women enrolled and finished the 
survey. (The remaining respondents were not able to complete the sur-
vey due to meeting recruitment goals.) Full details regarding the study 
population, recruitment methods, survey details, and additional par-
ticipant information can be found elsewhere [15]. 

Measures

Self-reported demographic and medical information was collected 
from all participants, including education, insurance status, check-up 
in the last year, personal and family history of cancer, and if they had 
had a hysterectomy (Table 1). 

 n %

Total sample 474 --

Educational attainment

High school degree or 
less

63 13.8

More than high school 
degree

393 86.2

Insurance status

Non-private 130 27.4

Private 344 72.6

Check-up in last year

No 116 24.6

Yes 356 75.4

Personal cancer history

No 389 82.2

Yes 84 17.8

Family cancer history

No 148 31.5

Yes 322 68.5

Had a hysterectomy

No 345 72.8

Yes 129 27.2

Table 1: Descriptive statistics for survey participants

Independent variables: Healthcare trust was assessed using three 
items [16]. Participant responses to the three items were scored and 
averaged such that higher scores indicated greater healthcare trust. The 
average scores (potential range: 1-4) were then classified as “high trust” 
if the average was ≥ 3 or “low trust” if the average was <3. 

Health information trust was assessed using two items drawn from the 
National Cancer Institute Health Information National Trends Survey 
[17]. Participant responses to the two items were scored and averaged 
such that higher scores indicated greater health information trust. The 
average scores (potential range: 1-4) were then classified as “high trust” 
if the average was ≥ 3 or “low trust” if the average was <3.

Barriers to cancer screening were assessed separately for cervical can-
cer and for colorectal cancer. Participants reported how much they 
agreed or disagreed with the following potential barriers to each cancer 
screening: they

(1) Don’t know how to

(2) Don’t need to

(3) Think it is embarrassing to

(4) Are afraid to

(5) Think it is too great a cost to

(6) Think the doctor is too far away to get screened (Table 2).

Disagree (1, 2) Agree (3, 4)

n % n %

Cervical cancer

I don't know how to get checked for cervical cancer. 426 95.7 19 4.3

I don't need to get checked for cervical cancer. 374 85.8 62 14.2

It is embarrassing to get checked for cervical cancer. 315 69.5 138 30.5

I'm afraid of the results I would receive from a cervical cancer checkup. 345 77.7 99 22.3

The cost of getting checked for cervical cancer is too high. 363 82.5 77 17.5

The doctor is too far away for me to easily go get a cervical cancer checkup. 434 96.9 14 3.1

Colorectal cancer

I don't know how to get checked for colorectal cancer. 442 96.7 15 3.3
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Participant responses of agree or strongly agree were coded as “en-
dorsed,” and responses of disagree or strongly disagree were coded as 
“not endorsed.” Total number of barriers for screening for each cancer 
was summed and coded as “few barriers” (0-1 barriers endorsed) or 
“many barriers” (2+barriers endorsed).

Dependent variables: Participants were classified as up to date on 
screening for cervical and colorectal cancer following the American 
Cancer Society recommendations [2]. Women were considered up to 
date for colorectal cancer screening if they reported having a visualiza-
tion test (e.g., colonoscopy, sigmoidoscopy) within the past five years 
and/or a stool based test within the past year. Women were considered 
up to date with cervical cancer screening if they had a Pap test within 
the past three years and/or had a HPV test within the past five years. 

Statistical analysis

We generated descriptive statistics for the sample, calculating means 
and frequencies of demographic and medical variables, scores on can-
cer screening barriers and trust variables, and prevalence of being up 
to date with screening. 

To evaluate which participants were more or less likely to have high 
levels of trust, we assessed the bivariate relationships between (a) de-
mographic and medical variables and (b) high versus low trust (sepa-
rately for healthcare trust and health information trust) using chi 
square tests. We also used a chi square test to assess the concordance 
between healthcare trust and health information trust. 

Next, we conducted bivariate logistic regression models to assess the 
associations between each independent variable (healthcare trust, 
health information trust, barriers to screening, and the demograph-
ic and medical variables) and being up to date with cervical cancer 
screening or with colorectal cancer screening (separately). (Models 
evaluating associations with cervical cancer screening used the bar-
riers to cervical cancer screening score only, and models evaluating 

associations with colorectal cancer screening used the barriers to 
colorectal cancer screening score only.) Then, we conducted multi-
variable logistic regression to assess the associations between all of the 
independent variables and being up to date with screening. Finally, 
to assess potential moderated effects, we added to each multivariable 
logistic regression model two multiplicative interaction terms for (1) 
scores on healthcare trust and barriers to screening, and (2) scores on 
health information trust and barriers to screening. We used a Wald 
chi square test to evaluate the joint contribution of each interaction 
term to the model. We probed these interactions by evaluating the re-
lationship between barriers to screening and being up to date, strati-
fied across levels of trust. 

Analyses were conducted using SAS version 9.4 (Cary, NC). The statis-
tical tests used a two sided p<.05, except for the interaction analyses, 
which used a two sided p<.10. The Penn State College of Medicine In-
stitutional Review Board/Human Subjects Protection Office approved 
all components of this study, including data collection and analysis.

Results
On average, participants were 55.1 years old (standard error [SE]=0.3) 
(Table 1). Most participants had more than a high school degree 
(86.2%), private insurance (72.6%), a check-up within the last year 
(75.4%), and no personal history of cancer (82.2%). A large percentage 
of participants had a family history of cancer (68.5%). Most partici-
pants reported few barriers (0-1 barriers endorsed) to cervical cancer 
screening (74.4%) and colorectal cancer screening (65.1%) (Table 2). 

Measures of trust

Overall, 75.1% of participants had high scores on the healthcare trust 
index (Table 3). Participants with high trust in the health care system 
were more likely to have a personal (p<.01) or family (p<.01) history 
of cancer. 

I don't need to get checked for colorectal cancer. 425 92.8 33 7.2

It is embarrassing to get checked for colorectal cancer. 267 58.6 189 41.5

I'm afraid of the results I would receive from a colorectal cancer checkup. 327 72.0 127 28.0

The cost of getting checked for colorectal cancer is too high. 331 72.8 124 27.3

The doctor is too far away for me to easily go get a colorectal cancer checkup. 433 95.6 20 4.4

Few barriers (0-1 endorsed) Many barriers (2+endorsed)

n % n %

Cervical cancer screening barrier score 302 74.4 104 25.6

Colorectal cancer screening barrier score 285 65.1 153 34.9

Table 2: Health-related barriers to cervical and colorectal cancer screenin

 Low trust (1, 2) High trust (3, 4)

Healthcare Trust n % n %

Healthcare organizations are more concerned about making money than tak-
ing care of people. [reverse-coded]

183 39.2 284 60.8

Patients should always follow the advice given to them at healthcare organi-
zations.

97 20.8 370 79.2

If I had a medical problem, I would see a doctor. 30 6.5 435 93.6

Low trust (1, 2) High trust (3, 4)

Health Information Trust n % n %

In general, how much would you trust information about cancer from a doctor 
or other healthcare professional?

9 1.9 457 98.1
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Overall, 77.1% of participants had high scores on the health informa-
tion trust index (Table 3). Participants with high trust in health in-
formation were more likely to have an education beyond high school 
(p=.03) and were more likely to have received a check-up within the 
last year (p<.01). 

Overall, 58.5% of participants had high trust in both health informa-
tion and the health care system, and 6.2% of participants had low trust 
in both health information and the health care system. Trust in the 
health care system was not associated with trust in health information 
(p=.54), indicating that the two trust variables were independent from 
each other. 

Cervical cancer screening

Most participants were up to date for cervical cancer screening 
(284/343 women without a hysterectomy, or 82.8%). In bivariate anal-
ysis, cervical cancer screening was more common among participants 
with high health information trust, few barriers to screening, private 
insurance, and a check-up within the last year (all p<.05); (Table 4).

Bivariate Multivariable

OR 95% CI OR 95% CI

Healthcare trust index score
Low (ref) (ref)

High 1.69
(0.93-
3.10)

1.21
(0.56-
2.64)

Health information trust index 
score
Low (ref) (ref)

High 2.14
(1.17-
3.93)

1.55
(0.72-
3.31)

Barriers to screening
Few barriers (0-1 endorsed) (ref) (ref)

Many barriers (2+ endorsed) 0.45
(0.24-
0.83)

0.82
(0.38-
1.77)

Educational attainment
High school degree or less (ref) (ref)

More than high school degree 1.41
(0.66-
3.04)

1.01
(0.41-
2.52)

Insurance status
Non-private (ref) (ref)

Private 4.45
(2.48-
7.99)

3.11
(1.50-
6.43)

Check-up in last year
No (ref) (ref)

Yes 6.36
(3.49-
11.57)

6.20
(3.09-
12.43)

Personal cancer history

No (ref) (ref)

Yes 2.21
(0.84-
5.80)

1.26
(0.40-
3.97)

Family cancer history
No (ref) (ref)

Yes 1.25
(0.69-
2.25)

0.92
(0.43-
1.97)

Table 4: Bivariate and multivariable analyses of being up-to-date for cervical 
cancer screening, excluding hysterectomy

In multivariable analysis, none of the three independent variables 
(healthcare trust, health information trust, and barriers to screening) 
were associated with being up to date with cervical cancer screen-
ing (Table 4). Being up to date with cervical cancer screening was 
more common among participants with private insurance (odds ratio 
[OR]=3.11, 95% confidence interval [CI]=1.50-6.43) and those who 
had a check-up in the last year (OR=6.20, 95% CI=3.09-12.43). 

Interactions between barriers with healthcare trust or health infor-
mation trust in their relationship with cervical cancer screening. In 
moderation analysis, there was no evidence of an interaction between 
barriers to screening and healthcare trust in their relationship with 
cervical cancer screening (interaction p=.70) (Figure 1A). However, 
barriers to screening and health information trust interacted in their 
relationship with cervical cancer screening (interaction p=.07) (Figure 
1B). Specifically, among participants with low health information trust, 
endorsing many barriers to screening was non significantly associated 
with higher odds of screening (OR=2.71, 95% CI=0.57-12.76; p=.21), 
but among participants with high health information trust, endorsing 
more barriers to screening was non-significantly associated with lower 
odds of screening (OR=0.59, 95% CI=0.23-1.50; p=.27). Participants 
with few barriers and high health information trust were most likely to 
be up to date on cervical cancer screening (88.7%, SE=0.6%).

Figure 1: Impact of barriers on up-to-date screening, stratified by healthcare 
trust and health information trust for cervical and colorectal cancer

Colorectal cancer screening

About half of participants were up to date for colorectal cancer screen-
ing (262/473, or 55.4%). In bivariate analysis, colorectal cancer screen-

In general, how much would you trust information about cancer on the inter-
net?

249 53.6 216 46.5

Low (mean: 1 to <3) High (mean: 3 to 4)

n % n %

Healthcare trust index score 117 25.0 352 75.1

Health information trust index score 107 22.9 360 77.1

Table 3: Healthcare and health information trust
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ing was more common among participants with few barriers to screen-
ing, private insurance, a check-up in the last year, and a family history 
of cancer (Table 5). 

Bivariate Multivariable

OR 95% CI OR 95% CI

Healthcare trust index score

Low (ref) (ref)

High 1.09
(0.72-
1.70)

0.97
(0.60-
1.54)

Health information trust index 
score

Low (ref) (ref)

High 1.42
(0.92-
2.19)

1.21
(0.75-
1.96)

Barriers to screening

Few barriers (0-1 endorsed) (ref) (ref)

Many barriers (2+ endorsed) 0.51
(0.34-
0.76)

0.54
(0.35-
0.82)

Educational attainment

High school degree or less (ref) (ref)

More than high school degree 0.80
(0.46-
1.39)

0.67
(0.37-
1.22)

Insurance status

Non-private (ref) (ref)

Private 1.67
(1.11-
2.51)

1.63
(1.04-
2.57)

Check-up in last year

No (ref) (ref)

Yes 2.26
(1.47-
3.46)

2.09
(1.31-
3.31)

Personal cancer history

No (ref) (ref)

Yes 1.23
(0.76-
1.99)

1.16
(0.67-
2.00)

Family cancer history

No (ref) (ref)

Yes 1.75
(1.18-
2.59)

1.78
(1.16-
2.75)

Table 5: Bivariate and multivariable analyses of being up-to-date for colorectal 
cancer screening.

In multivariable analysis, participants with more barriers were less 
likely to be up to date with colorectal cancer screening (OR=0.54, 95% 
CI=0.35-0.82), but healthcare trust and health information trust were 
not associated with screening (Table 5). Being up to date was more 
common among participants with private insurance (OR=1.63, 95% 
CI=1.04-2.57), those who had a check-up in the last year (OR=2.09, 
95% CI=1.31-3.31), and those with a family history of cancer 
(OR=1.78, 95% CI=1.16-2.75).

Interactions between barriers with healthcare trust or health informa-
tion trust in their relationship with colorectal cancer screening. There 

was no evidence that barriers to screening interacted with healthcare 
trust (p=0.59) or health information trust (p=0.93) in their relation-
ship with colorectal cancer screening (Figures 1C and 1D). 

Discussion
Overall, the findings from this study indicate that healthcare trust, 
health information trust, and barriers to screening are distinct con-
cepts with generally independent associations with cancer screening 
behaviors. Most participants had high healthcare trust, high health in-
formation trust, and few barriers to screening. Importantly, the mea-
sures of trust were distinct and had dissimilar covariates: High levels 
of healthcare trust were associated with personal and family history of 
cancer, while high levels of health information trust were associated 
with post high school education and recent check-ups. 

We hypothesized that patients with high levels of trust would access 
screening regardless of other barriers, but patients with low levels of 
trust would demonstrate a negative association between barriers and 
screening. However, we found limited support for this hypothesis. For 
cervical cancer, we found that, among participants with high trust in 
health information, screening was negatively associated with other 
barriers to screening, but among participants with low trust, screen-
ing was positively associated with other barriers (although both rela-
tionships were not statistically significant). For colorectal cancer, there 
was no evidence of an interaction between barriers and either measure 
of trust. Thus, psychosocial interventions aiming to increase cancer 
screening may be able to target any of these three constructs indepen-
dently, or focus on other, more salient predictors of screening uptake. 

The findings from the current study extend prior knowledge of fac-
tors associated with cervical cancer screening. The bivariate analysis 
demonstrated that being up to date with cervical cancer screening 
was more common for women with higher health information trust 
and fewer barriers to screening, as shown in previous literature [13]; 
however, these relationships no longer held true after adjusting for de-
mographic variables. In fact, the final models demonstrated that, con-
trolling for all other variables, being up to date with cervical cancer 
screening was more common for participants with private insurance 
and a recent check-up. Therefore, our results suggest a potential me-
diation effect such that the relationship between our primary predictor 
variables and screening was explained by having private insurance and 
a recent check-up; these latter variables were more strongly and proxi-
mally associated with being up to date with cervical cancer screening. 
(However, the cross-sectional design of our study precludes inferences 
about temporality and causality). Insurance coverage has been previ-
ously linked to cervical cancer screening disparities among women, as 
it mitigates cost [18]. In addition, primary care providers can provide 
cervical cancer screening at yearly check-ups, as well as educate and 
refer patients for screening. These opportunities for interactions be-
tween patients and representatives of the healthcare system may also 
support the development of healthcare/health information trust. We 
also found a relationship between barriers to screening, health in-
formation trust, and being up to date with cervical cancer screening 
(Figure 1B). Cervical cancer screening was highest among participants 
with few barriers and high health information trust. It is possible that 
this group of patients have opportunities (e.g., via annual check-ups) 
to interact with clinicians, who may provide both cancer screening and 
education about health information sources, thereby increasing a pa-
tient’s level of health information trust. 

For colorectal cancer, bivariate analysis demonstrated that barri-
ers to screening, private insurance, a check-up within the last year, 
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and a family history were associated with being up to date on screen-
ing. The multivariable analysis suggested that there was no relation-
ship between healthcare trust, healthcare information trust, and be-
ing up to date with colorectal screening; however, private insurance, 
a recent check-up, and family history maintained their relationships 
to screening. Similar to cervical cancer screening, prior research has 
demonstrated an association between colorectal cancer screening and 
insurance status [19], likely as a reflection of cost, and having a recent 
check-up, as it gives the opportunity for the provider to discuss screen-
ing options and benefits. Results were also consistent with a previous 
study that reported the importance of social influences (e.g., having 
multiple affected family members, receiving family encouragement, 
and being close to an affected family member) for colorectal cancer 
screening [20]. In the current study, family history of cancer was asso-
ciated with higher healthcare trust, and individuals with a family his-
tory of cancer were more likely to get screened (Table 5). This suggests 
that interventions should therefore consider the significant influence 
of family history, and providers may counsel patients differently for 
individuals with or without this history. While moderation analysis in-
dicated no interaction between barriers to cancer screening and trust 
in the healthcare system or health information (Figure 1D), individu-
als reporting more barriers to screening were significantly less likely 
to be up to date with colorectal cancer screening, suggesting that the 
impact of barriers on cancer screening is similar regardless of trust. 
As a result, it may be more efficient for colorectal cancer screening 
promotion programs to target barriers to screening rather than trust. 

Cancer screening promotion programs should focus on reducing bar-
riers at the structural, provider, and individual levels. These include 
structural level barriers of high cost, inability to take time off work, or 
lack of insurance, individual level barriers of embarrassment or fear 
of the results, and provider level barriers such as lack of trust or lack 
of recommendation [21,22]. While the use of at home self-sampling 
tests, including fecal occult blood tests and fecal immunochemical 
tests, may overcome some of these obstacles, barriers such as lack of 
motivation and forgetfulness to send back the testing kits still impede 
optimal screening uptake [23].

In terms of study strengths, we expanded upon previous literature on 
cancer screening through the simultaneous analysis of two forms of 
health related trust (healthcare and health information), and multiple 
screening barriers. In terms of study limitations, we assessed self-
reported cancer screening behaviors, which are subject to recall bias 
[24]. Furthermore, the data may lack generalizability due to the demo-
graphics of participants, e.g., 97% of participants were non-Hispanic 
White, a group that is generally less at risk for cervical and/or colorec-
tal cancer than Latina or Black women [25-27]. Our study used direct 
marketing to recruit participants, which is likely less effective at re-
cruiting participants from underrepresented racial and ethnic groups 
than referrals from other participants [28]. 

Conclusion
This study provides insight into the relationship between healthcare 
and health information trust, barriers to cervical and colorectal can-
cer screening, and uptake of cancer screenings. While our moderation 
hypothesis was not supported by the data, we were able to identify 
personal characteristics that correlated with uptake of cervical and 
colorectal cancer screenings. Our findings suggest that future inter-
ventions aimed at increasing colorectal cancer screening should focus 
on reducing barriers instead of focusing on trust. Studies addressing 
cervical cancer screenings should aim to better understand how trust 

and barriers relate to screening uptake, as this relationship is more nu-
anced. Additional research is needed to better understand the role of 
healthcare and health information trust and barriers as they generally 
relate to cancer screening uptake.
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