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Abstract 

Background  Early detection of colon cancer leads to better survival outcomes. This can be achieved through colo-
rectal cancer (CRC) screening. People with a family history of cancer (FHC) have increased risk of developing CRC. 
Increasing screening in this group will reduce CRC mortality. This study evaluated CRC screening in people with FHC.

Methods  The study used data from the Health Information National Trends Survey (HINTS) 5, cycle 3. This is an annual 
cross-sectional survey with a nationally representative sample of American adults. The objective was to study 
the association between FHC and performing CRC screening. Propensity score matching was used to create 
a matched population with variables that constituted beliefs in cancer from the survey. Replication procedure, which 
is based on repeated sampling and allows for accurate computation of standard errors, was used for calculating 
statistical tests. Multivariable models were fitted in the matched population to assess the association between FHC 
and performing CRC screening.

Results  People with FHC were 14% (OR = 1.14; 95% CI: 0.81–1.60) more likely to perform CRC screening than those 
without FHC, even though not statistically significant. Age in years (OR = 1.14; 95% CI: 1.12–5.27) had increased likeli-
hood of performing CRC screening, while other races such as American Indians/Alaskan Natives (except African 
Americans) compared to Caucasians (OR = 0.49; 95% CI: 0.29–0.84) had significantly decreased likelihood of perform-
ing CRC screening.

Conclusion  FHC was not significantly associated with having a colorectal cancer screening test. Public health advo-
cacy should be directed towards increasing awareness of CRC screening among people with FHC.
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Introduction
Colorectal cancer (CRC) was the fourth most incident 
and the second most deadly cancer globally in 2018 [1]. 
CRC screening which has changed rapidly over the last 
three decades, from the use of stool for a fecal occult 
blood test to virtual tests such as the computed tomog-
raphy colonoscopy, remains a better strategy at reducing 
the cancer burden. The United States Preventive Services 
Task Force recommends colorectal cancer screening for 
people between the ages 45–75  years, and the decision 
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to be screened for people above 75 years is an individual 
one [2, 3]. Screening aids in the early detection of polyps 
with the potential to develop into cancer. Higher screen-
ing activities have been associated with a reduction in 
colorectal cancer mortality rates by about 52.4% from 
2000 to 2015. While initial incidence was high, screening 
has resulted in about 25.5% reduction in colorectal can-
cer incidence [4, 5].

People with family history of CRC are at increased risk 
of developing colorectal cancer. This is influenced by 
hereditary and genetic factors such as familial adenoma-
tous polyposis (FAP) and hereditary nonpolyposis colo-
rectal cancer (HNPCC) [6–8]. Even though these factors 
confer a high lifetime risk of CRC, the number of cancers 
these account for is in the minority. In combination with 
environmental factors, a significant proportion of US 
adults with family history of CRC have an elevated risk 
of CRC [8].

Despite the importance of CRC screening, adher-
ence remains lower than the Center for Disease Control 
and Prevention’s (CDC) goal of attaining 80% screening 
rates in adults aged 50  years and above in 2018 [8–10]. 
Additionally, the recommendations for people with fam-
ily history of cancer (FHC) are not well established and 
vary from early screening and frequency of screening to 
targeting some racial and ethnic groups [4, 8, 11]. For 
example, in individuals who have a first-degree relative 
diagnosed with CRC before 60  years, the recommenda-
tion is for them to start colonoscopy screening before 
40 years or 10 years younger than the age of the youngest 
person in their family who was diagnosed with CRC. For 
individuals with first-degree relatives who had heredi-
tary nonpolyposis colorectal cancer (HNPCC), screen-
ing is recommended at 25 years and repeated every 1 to 
2 years. In other hereditary conditions such as adenoma-
tous polyposis syndromes, screening may start as early 
as 10 years [12]. There is the potential for further reduc-
ing CRC morbidity and mortality if screening in people 
with FHC is improved. However, there is a paucity of 
data or evidence on screening rates in people with FHC 
compared to the general population. This study evalu-
ated the CRC screening rates in people with a FHC using 
advanced epidemiological methods to create a matched 
population by beliefs in cancer distributed between those 
with FHC and those without FHC. The study also exam-
ined the distribution of other sociodemographic factors 
between the two groups.

Methods
This study utilized data from the Health Information 
National Trends Survey (HINTS). HINTS is an annual 
cross-sectional survey of a nationally representative 
sample of American adults that assesses the impact of 

the health information environment. The study used the 
data from cycle 3 of HINTS 5. This data was collected 
between January 2019 and April 2019 and involved a 
self-administered mailed questionnaire and two experi-
mental questionnaires conditioned in the Web Pilot. 
Participants in the Web Pilot were randomly assigned to 
either the Web Option, where participants had a choice 
of either responding via paper or the web, or web bonus, 
where participants chose either responding via paper or 
the web with a US $10 compensation. The detail of the 
survey design was previously published in the HINTS 
methodology report [13]. To provide a summary, all the 
conditions used the same sampling frame provided in 
the Marketing Systems Group (MSG) of addresses in 
the USA. The addresses were grouped into two strata 
comprising one stratum of addresses with high concen-
trations of minority populations and the other made of 
addresses with low concentrations of minority popula-
tions. All non-vacant addresses in the MSG database and 
seasonal addresses were subjected to the sampling. The 
addresses were divided into three representative subsam-
ples to accommodate the web pilot: one for paper-only 
group, another for web option, and the third for the web 
bonus. The questionnaires were initially emailed, fol-
lowed by a postcard reminder, and up to two additional 
mailings of the questionnaire as needed for non-respond-
ing households. The protocol for the web pilot was simi-
lar except the language of the cover letters differed based 
on whether the respondents were being invited to com-
plete the paper or the web-based questionnaire. The sec-
ond stage of the sampling procedure included selecting 
one adult within each sampled household using the next-
birthday method. The questionnaire was made available 
either in English or Spanish, but for this study, we limited 
the data to only the English version. The HINTS 5, cycle 
3 methodology report, provides more details on the sam-
pling procedures and methods used [13]. A total of 5438 
respondents formed part of HINTS 5, cycle 3, with 191 
considered partial completers who did not answer the 
entire survey. A questionnaire was considered to be com-
plete if at least 80% of sections A and B were answered. 
A questionnaire was considered to be partially complete 
if 50–79% of the questions were answered in sections A 
and B. The paper respondents were 3372, while 986 and 
1080 responded with the web option group and web 
bonus group respectively. The cycle 3 overall response 
rate was 30.2% for the paper only, 29.6% for web option, 
and 31.5% for the web bonus, with the response rates not 
significantly different [14, 15]. We included all partici-
pants from the paper and web option who were 18 years 
and above. An unweighted total of 4830 people with 3706 
who had a family history of cancer and 1124 without a 
family history of cancer were included as shown in Fig. 1. 
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This is publicly available deidentified dataset and did not 
require further ethical approval. Additionally, all results 
were presented in aggregated formats to protect the data 
integrity and confidentiality of participants in accordance 
with HINTS data terms of use.

Variables
Outcome
The main outcome variable was colorectal cancer screen-
ing test. This was assessed by asking the question “Have 
you ever had one of these tests to check for colon can-
cer?” with options “yes” or “no.” The outcome was dichot-
omized as yes and no: yes, for those who received a colon 
cancer screening test, and no, for those who did not 
receive a colon cancer screening test.

Main predictor
The main predictor was a family history of cancer. This 
was assessed by asking the question “Have any of your 
family members ever had cancer?” with the options “yes” 
or “no.” Family history of cancer was dichotomized as yes 
and no: yes, for those who had a family history of can-
cer, and no, for those who did not have a family history 
of cancer.

Other variables
Other data that were measured included age (continu-
ous), sex (male and female), sexual orientation (hetero-
sexual, homosexual, and others), marital status (married, 
single, and divorced/separated), education (high school 
or less, some college, college graduate, and postgradu-
ate), insurance (yes and no), smoker (never, current, and 

former), e-cigarette (ever and never), and race (African 
American, Caucasian, and others).

Beliefs in cancer
The following variables constituted beliefs of the partici-
pants in cancer: chances of getting cancer (How likely are 
you to get cancer in your lifetime?); everything causes 
cancer (How much do you agree or disagree: it seems like 
everything causes cancer?); not possible to prevent (How 
much do you agree or disagree: there is not much you can 
do to lower your chances of getting cancer?); too many 
recommendations on preventing cancer (How much do 
you agree or disagree: there are so many different recom-
mendations about preventing cancer, it is hard to know 
which ones to follow?); unexplained bleeding as a sign 
of cancer (Do you think unexplained bleeding could be 
a sign of cancer?); change in bowel or bladder habits as 
sign of cancer (Do you think a change in bowel or blad-
der habits could be a sign of cancer?); obesity influences 
cancer (How much can obesity influence whether or not 
a person will develop cancer?); fiber influences cancer 
(How much can eating enough fiber influence whether or 
not a person will develop cancer?); processed meat influ-
ences cancer (How much can eating too much processed 
meat influence whether or not a person will develop can-
cer?); and fruit and vegetables influence cancer (How 
much can eating fruits and vegetables influence whether 
or not a person will develop cancer?).

Other variables considered as beliefs in cancer were 
trust information from doctor, getting a doctor’s text, 
seeking health information (Have you ever looked for 
information about health or medical topics from any 

Fig. 1  Summary of the data from the Health Information National Trends Survey (HINTS) 5, cycle 3 used in the data analyses
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source?), and ever had cancer (Have you ever been diag-
nosed as having cancer?).

Data analysis
Data collected with paper only, Web Option, and web 
bonus were used for the analysis. We tested for group dif-
ference, and no significant group difference was found. 
Weighted analysis was performed. Weighted bivariate 
comparison of the demographic characteristics between 
those who had a family history of cancer and those with-
out a family history was performed. Chi-square statistics 
were used to compare the categorical variables such as 
gender, and a t-test was used for the continuous variables 
such as age.

A propensity score matching was used to create a 
matched population that allows for both those with fam-
ily history of cancer and those without family history to 
be comparable in terms of the variables that were used to 
create the scores. We created the propensity scores using 
the variables that constituted the beliefs about cancer in 
addition to trusting information from a doctor, getting a 
doctor’s text, seeking health information, and ever had 
cancer, thereby creating two comparable groups of peo-
ple with family history of cancer and people without fam-
ily history of cancer. The 1:1 propensity score-matched 
pair method combined with selected covariate adjust-
ment for people with FHC and people without FHC 
was used. The PS matching yielded an unweighted 924 
people with FHC and 924 people without FHC with no 
difference in the health beliefs in cancer, trust informa-
tion from a doctor, getting a doctor’s text, seeking health 
information, and ever had cancer. We then fitted mul-
tivariate logistic regressions with colon cancer screen-
ing test as the outcome and family history of cancer as 
the predictor using the matched data. We also adjusted 
for variables that were not used in creating the propen-
sity score matched data. We used the replication proce-
dure, which is based on repeated sampling and allows for 
accurate computation of standard errors for the statisti-
cal testing procedures. The replicate weights were cre-
ated using jackknife minus one replication method in the 
HINTS 5 cycle 3 with denominator degrees of freedom 
of 49. Details of the replication procedure are contained 
in the HINTS cycle 3 survey overview and data analysis 
recommendations document [14]. All analyses were done 
using the SAS/STAT® software version 9.4.

Results
From Table  1 which presents the characteristics of the 
unmatched population, the average age of the popula-
tion was 46.94 (0.87) years with those who had a family 
history of cancer (49.58 (0.29) years) being significantly 
older than those without a family history of cancer 

(48.19 (0.51) years) (p-value = 0.0162). Most of the par-
ticipants had some college education (40.21%) and 
were females (51.28%). Gender (p-value = 0.0353), race 
(p-value = 0.0002), and cigarette use (p-value < 0.0001) 
differed significantly between those with a family history 
of cancer and those without a family history of cancer. 
There were 53.33% of participants without family history 
of cancer who were males compared to 47.21% of those 
with family history of cancer who were males. Most of 
the participants were Caucasians (77.8%), with 68.02% 
of those without family history of cancer being Cauca-
sians compared to 80.93% of those with family history of 
cancer who were Caucasians. Almost two-thirds of the 
participants were never cigarette users. One-fourth of 
participants who had a family history of cancer were for-
mer cigarette users compared to 17.59% of participants 
who had no family history of cancer who were former 
cigarette users. In the unmatched population, the over-
all colon cancer screening prevalence was 47.19%. The 
prevalence of colorectal cancer testing among those with 
FHC was significantly higher (48.79%) compared to those 
without FHC (42.30%) (p-value = 0.0459).

In the matched population in Table 2, the ages of those 
who had a family history of cancer (49.23 (0.58) years) 
and those without a family history of cancer (47.75 (0.56) 
years) were comparable (p-value = 0.0662). However, race 
significantly differed between the two groups. Among 
those without a family history of cancer, there were 
13.37%, 70.56%, and 16.09% of African Americans, Cau-
casians, and other races compared to 15.49%, 77.92%, and 
6.59% of African Americans, Caucasians, and other races 
in the participants with a family history of cancer group. 
There were slightly more males in the matched sample 
than females, even though this difference was not statisti-
cally significant across the different groups. In terms of 
cigarette use, 68.65%, 9.78%, and 21.57% of the matched 
participants were never, current, and former cigarette 
users respectively. In the matched population, even 
though the prevalence of colorectal cancer screening in 
those with FHC was higher (48.42%) compared to those 
without FHC (42.91%), this difference was comparable.

In Table 3 which presents the results of the multivaria-
ble regression analysis, participants with a family history 
of cancer were 14% (OR = 1.14; 95% CI: 0.81–1.60) more 
likely to do a CRC screening test compared to those with-
out a family history of cancer, even though not statisti-
cally significant. Again, even though participants with 
higher education were more likely to do CRC screening 
tests compared to those with high school education and 
below, education was not found to be a significant pre-
dictor. Single participants were 2.15 (OR = 2.15; 95% CI: 
1.22–3.79) times as likely to do a CRC screening test 
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compared to those who were married. Age was signifi-
cantly associated with CRC screening (OR = 1.14; 95% CI: 
1.12–5.27) as increasing age resulted in increasing odds 
of taking a CRC screening test. Participants with health 
insurance were 59% (OR = 1.59; 95% CI: 0.73–3.46) more 
likely to do a CRC screening test compared to those with-
out health insurance, even though not statistically sig-
nificant. Compared to Caucasians, other races were 51% 
(OR = 0.49; 95% CI: 0.29–0.84) significantly less likely to 
do a CRC screening test. Gender and sexual orientation 
were not significantly associated with CRC screening 
tests.

Discussion
Family history of cancer is a known risk factor for CRC. 
While increased cancer screening is associated with 
improved cancer outcomes including reducing morbidity 
and mortality, cancer screening statistics in people with a 
family history of cancer are limited. This study examined 
colorectal cancer screening in people with a family his-
tory of cancer and how it compares to people without a 
family history of cancer. The prevalence of colon cancer 
testing among those with FHC was 48.79% compared to 
42.30% in those without FHC with an overall screening 
rate of 47.19% recorded. Overall, CRC screening was 14% 
more in people with a family history of cancer compared 

Table 1  Characteristics of participants stratified by the family history of cancer in the unmatched sample

SE standard error, N number of participants, % percent of participants, χ2 chi-square statistic; age is in years, FHC family history of cancer

Variable Unweighted Weighted

Total
N (%)

No FHC
N (%)

FHC
N (%)

p-value Total
%

No FHC
%

FHC
%

p-value

Age, mean (SE) 56.93 (16.89) 56.09 (17.11) 57.26 (16.69) 0.0407 46.94 (0.87) 48.19 (0.51) 49.58 (0.29) 0.0162

Education 0.5652 0.7439

   <  = High school 1114 (23.15) 265 (23.72) 849 (22.97) 29.30 29.28 29.30

  Some college 1437 (29.86) 322 (28.83) 1115 (30.17) 40.21 42.27 39.53

  College graduate 1297 (26.95) 315 (28.20) 982 (26.57) 17.69 16.24 18.16

  Postgraduate 965 (20.05) 215 (19.25) 750 (20.29) 12.81 12.21 13.00

Gender 0.004 0.0353

  Female 2803 (58.47) 600 (53.81) 2203 (59.88) 51.28 46.67 52.79

  Male 1991 (41.53) 515 (46.19) 1476 (40.12) 48.72 53.33 47.21

Marital status 0.2934

  Married 2634 (54.76) 620 (55.56) 2014 (54.52) 0.2672 56.38 56.92 56.20

  Separated 1387 (28.84) 302 (27.06) 1085 (29.37) 13.85 12.27 14.36

  Single 789 (16.40) 194 (17.38) 595 (16.11) 29.77 30.81 29.44

Race  < .0001 0.0002

  African Americans 704 (15.53) 188 (18.34) 516 (14.71) 12.51 15.61 11.52

  Caucasians 3409 (75.20) 681 (66.44) 2728 (77.77) 77.80 68.02 80.93

  Others 420 (9.27) 156 (15.22) 264 (7.53) 9.69 16.37 7.55

Sexual orientation 0.2180 0.2019

  Heterosexual 4359 (94.49) 1013 (95.30) 3346 (94.25) 93.76 95.51 93.19

  Homosexual 117 (2.54) 20 (1.88) 97 (2.73) 2.42 1.97 2.57

  Others 137 (2.97) 30 (2.82) 107 (3.01) 3.82 2.51 4.24

E-cigarette use 0.0281 0.0525

  Ever 640 (13.25) 128 (11.39) 512 (13.82) 19.31 14.98 20.73

  Never 4190 (86.75) 996 (88.61) 3194 (86.18) 80.70 85.02 79.27

Cigarette use  < .0001  < 0.0001

  Never 2971 (62.01) 756 (68.05) 2215 (60.19) 64.09 73.52 60.99

  Current 539 (11.25) 110 (9.90) 429 (11.66) 12.20 8.89 13.28

  Former 1281 (26.74) 245 (22.05) 1036 (28.15) 23.71 17.59 25.72

Colorectal cancer testing  < 0.0001 0.0459

  Yes 2949 (61.94) 620 (56.36) 2329 (63.62) 47.19 42.30 48.79

  No 1812 (38.06) 480 (43.64) 1332 (36.38) 52.81 57.70 51.21
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to people without a family history of cancer even though 
this was not a significant difference. People who were sin-
gle were 1.15 times more likely to perform a CRC screen-
ing compared to those who were married. This is likely 
a spurious association as divorce rates are increasing in 
the USA, and this population that was once married was 
identified either as single or separated [16]. Health insur-
ance, education, gender, and sexual orientation were not 
significant predictors of CRC screening.

Previous studies found that CRC screening has been 
on the increase since the 2000s, and even though the 
USA missed the Healthy People 2020 (HP2020) target of 

70.5%, screening rates were about 62.4–66.9% [17–19]. 
This rate was higher than the screening in the current 
study. This is most likely due to the differences in the age 
groups defined for the studies. While White et al. limited 
their study to people between the ages of 50 and 75 years 
[18], our study included people above the age of 18 years. 
This is likely to have created a larger population in our 
study with few people below the age of 50  years per-
forming CRC screening. While CRC screening is recom-
mended for adults over the age of 50 years, people with 
FHC are recommended, on the advice of their healthcare 
provider, to undergo CRC screening at ages younger than 

Table 2  Characteristics of participants stratified by the family history of cancer in the matched sample

SD standard deviation, SE standard error, N number of participants, % percent of participants, χ2 chi-square statistic; age is in years, FHC family history of cancer

Variable Unweighted Weighted

Total
N (%)

No FHC
N (%)

FHC
N (%)

p-value Total
%

No FHC
%

FHC
%

p-value

PS, mean (SD) 0.29 (0.13) 0.29 (0.12) 0.6266 0.29 (0.13) 0.21 (0.11)

Age (years), mean(SE) 56.49 (16.85) 55.83 (16.96) 57.15 (16.71) 0.0910 48.47 (0.40) 47.75 (0.56) 49.23 (0.58) 0.0662

Education 0.3297 0.5655

   <  = High school 410 (22.23) 195 (21.17) 215 (23.29) 27.70 25.34 30.22

  Some college 552 (29.93) 266 (28.88) 286 (30.99) 42.13 45.08 38.98

  College graduate 522 (28.32) 270 (29.32) 252 (27.30) 17.21 16.78 17.66

  Postgraduate 360 (19.52) 190 (20.63) 170 (18.42) 12.96 12.80 13.13

Gender 0.0002 0.1968

  Female 1054 (57.34) 488 (53.04) 566 (61.66) 49.44 46.66 52.44

  Male 784 (42.66) 432 (46.96) 352 (38.34) 50.56 53.34 47.56

Marital status 0.0231 0.0733

  Married 1026 (55.67) 534 (58.04) 492 (53.30) 57.19 58.90 55.35

  Separated 501 (27.18) 224 (24.35) 277 (30.01) 11.92 9.85 14.12

  Single 316 (17.15) 162 (17.61) 154 (16.69) 30.90 31.25 30.52

Race  < 0.0001 0.0004

  African Americans 285 (16.51) 136 (15.98) 149 (17.03) 14.39 13.37 15.49

  Caucasians 1234 (71.50) 583 (68.51) 651 (74.40) 74.14 70.56 77.92

  Others 207 (11.99) 132 (15.51) 75 (8.57) 11.46 16.09 6.59

Sexual orientation 0.5705

  Heterosexual 1675 (94.79) 837 (94.79) 838 (94.80) 93.57 94.74 92.33

  Homosexual 38 (2.15) 19 (2.15) 19 (2.15) 2.23 2.36 2.09

  Others 54 (3.06) 27 (3.06) 27 (3.05) 4.20 2.90 5.58

E-cigarette use 0.6714 0.2659

  Ever 228 (12.34) 111 (12.01) 117 (12.66) 18.86 16.56 21.32

  Never 1620 (87.66) 813 (87.99) 807 (87.34) 81.14 83.44 78.68

Cigarette use 0.3722 0.0497

  Never 1195 (65.19) 611 (66.63) 584 (63.76) 68.65 73.32 63.66

  Current 179 (9.77) 89 (9.71) 90 (9.83) 9.78 8.28 11.38

  Former 459 (25.04) 217 (23.66) 242 (26.42) 21.57 18.40 24.96

Colorectal cancer testing 0.0013 0.1575

  Yes 1095 (60.03) 512 (56.33) 583 (63.72) 48.37 42.91 48.42

  No 729 (39.97) 397 (43.67) 332 (36.28) 51.63 57.09 51.58
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50  years. For example, people with a first-degree rela-
tive diagnosed with CRC are recommended to undergo 
a CRC screening 10  years below the age at which the 
first-degree relative was diagnosed with the CRC, and 
for people with a first-degree relative diagnosed with 
HNPCC, CRC screening is recommended at 25 years. It 
is, therefore, important to examine CRC rates in people 
younger than 50 years when studying CRC screening in 
relation to FHC. The higher prevalence of CRC screen-
ing among people with FHC gives a positive outlook for 
the reduction in the burden of CRC in the US popula-
tion. However, a value of 48.79% remains far below the 

HP2020 target [17, 19]. Additionally, after matching 
health beliefs in cancer and adjusting for race, age, educa-
tion, health insurance, and gender among other variables, 
CRC screening did not vary between people with FHC 
and people without FHC. Beliefs in cancer are more likely 
to drive CRC screening [20, 21] than FHC. Focusing on 
creating awareness to impact more positive health beliefs 
and knowledge about cancer could induce attitudinal 
change and boost CRC screening rates.

Racial disparity in health outcomes has been an impor-
tant topic. Our study found that other racial groups such 
as American Indians/Alaska Natives and Asian Indians 
(except African Americans who were 3% less likely to do 
a CRC screening test even though not significant) were 
51% significantly less likely to receive a CRC screening 
test compared to Caucasians. White et  al. and Sabatino 
et al. reported similar results. Sabatino et al. found that 
lower test receipt was associated with age 50–64  years, 
American Indian/Alaska Native or Asian race [19], while 
White et al. reported that colorectal cancer screening use 
was lowest among American Indians and Alaska Natives 
by racial group and lower screening test use in Hispan-
ics compared to non-Hispanics by ethnicity [18]. Race 
and ethnicity have been a proxy measure for many health 
inequities including access to healthcare and related ser-
vices. The lower test receipt observed in these races and 
ethnicities is likely due to lower access to CRC screening 
and lack of health insurance [22, 23]. Even though health 
insurance was not associated with receiving CRC screen-
ing, our study did not examine health insurance dispar-
ity across the different races and ethnicity in our study 
population.

The study has some notable limitations worth discuss-
ing, despite the important findings. First, the HINTS 
database is a cross-sectional study. The information col-
lected was self-reported. This presents some bias situa-
tions such as reported bias and recall bias. These biases 
are likely nondifferential due to the robust and random 
data collection steps that were used. The use of the 
propensity score matching to create the matched data 
ensured the characteristics of those with a family his-
tory of cancer were compared with those without FHC 
and hence minimized residual confounding. Second, data 
on the specific types of CRC screening tests that were 
done were not reported. We were not therefore able to 
assess group differences between different CRC screen-
ing tests. Third, due to the cross-sectional nature of the 
data, it is difficult to establish any temporal sequence. We 
are not able to determine at which point someone knew 
their FHC versus receiving the CRC screening test, i.e., if 
FHC occurred first before someone performed the CRC 
screen or if the test was performed before the person 
knew their FHC.

Table 3  Multivariable logistic regression of colorectal cancer 
testing using propensity score matching

CI confidence interval

Variable Odds ratio (95% CI)

Family history
  No 1

  Yes 1.14 (0.81–1.60)

Education
  High school 1

  Some college 1.32 (0.75–2.33)

  College graduate 1.37 (0.70–2.68)

  Postgraduate 1.07 (0.56–2.07)

Gender
  Male 1

  Female 1.16 (0.69–1.97)

Race
  Caucasian 1

  African American 0.97 (0.47–2.04)

  Other 0.49 (0.29–0.84)

Cigarette use
  Never 1

  Current 0.56 (0.24–1.29)

  Former 0.97 (0.49–1.89)

E-cigarette use
  Never 1

  Ever 1.33 (0.66–2.70)

Sexual orientation
  Heterosexual 1

  Homosexual 1.18 (0.23–5.99)

  Other 0.56 (0.20–1.61)

Marital status
  Married 1

  Separated 0.96 (0.57–1.64)

  Single 2.15 (1.22–3.79)

Age 1.14 (1.12–5.27)

Insurance
  No 1

  Yes 1.59 (0.73–3.46)
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Conclusion
To summarize, a family history of cancer was not sig-
nificantly associated with having a colon cancer screen-
ing test. There is a need for public health advocacy to be 
directed towards increasing awareness of colon cancer 
screening among people with a family history of cancer.
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