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Validity and reliability of the Turkish version
of the health belief model scale for colorectal
cancer screening
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Abstract

Background Colorectal cancer ranks second among the most prevalent and deadly cancer types for both sexes.
Despite having a high mortality rate, colorectal cancer is simultaneously identifiable and preventable through early
diagnosis. This study was intended to assess the validity and reliability of the Turkish version of the Health Belief Model
Scale for Colorectal Cancer Screening.

Methods This methodological study evaluated the 45-item five-point Likert-type Health Belief Model Scale for
Colorectal Cancer Screening. Data collection forms were administered via convenience sampling to 649 participants
selected from individuals seeking health services at primary healthcare institutions. The scale’s reliability and validity
were evaluated via item analyses, content and construct validities, exploratory and confirmatory factor analyses,
Cronbach’s alpha, McDonald's omega, the Spearman-Brown formula, and test-retest reliability coefficients. The

data set was randomly divided into two subsamples. EFA, reliability analyses (Cronbach’s alpha, McDonald's omega,
Spearman-Brown Coefficient) and item-total statistics were conducted in sample 1 (n=324). CFA was conducted in
sample 2 (n=325). Item and scale means and, discriminant validity were calculated and tested using the total sample
(N=649).

Results According to the resulting four-dimensional structure, the factor loads of the subscale items were 0.48-
0.89, and subscales explained 49% of the total variance. The Cronbach’s alpha coefficients of the subscales were
0.804-0.923. The confirmatory factor analysis revealed good fit indices (x*/df=2.05; RMSEA =0.06; CFI=0.95; IFI=0.95;
GFI=0.80; RMR=0.08; NFI=0.91). The subscale means ranged from 2.23+0.72 to 3.60+0.70 while the item means
ranged from 1.95+0.81 t0 3.80+0.91.

Conclusion The Turkish version of the Health Belief Model Scale for Colorectal Cancer Screening is a valid and reliable
measuring tool for Turkish people. Except for barrier scale items, those with low means suggest opportunities for
improvement. This scale can be applied in Turkey when measuring individuals'health belief perceptions regarding
colorectal cancer screening.
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Introduction

Colorectal cancer (CRC) is one of the most common
types of fatal cancer, ranking second among the most
lethal cancers for both sexes. Globally, there are 19.3 mil-
lion new cancer cases annually, with CRC accounting for
10% [1]. In Turkey, CRC is the third most common can-
cer in both women (8.0%) and men (9.6%) [2].

While CRC has a high mortality rate when detected
at advanced stages, it is also highly preventable [3]. Pol-
yps in the colon can be detected early through screening
tests and removed before progressing to CRC [4]. Screen-
ing tests are reported to reduce CRC mortality rates
by 9-20% [3, 5]. CRC screenings not only ensure early
detection of cancer but also contribute to the reduc-
tion of disease-related burden [6], leading to a decrease
in hospitalizations [7] and lower treatment costs [8].
Despite being an effective method for reducing the inci-
dence and mortality rates of CRC [3, 4, 6], the partici-
pation rate of individuals in CRC screenings in Turkey
is not at the desired level [9]. While the rate for CRC
screenings is 68.3% in the United States [10], it ranges
only between 20% and 30% in Turkey [11]. Despite these
services being provided free of charge in Turkey, the tar-
geted participation rate of 70% has not yet been achieved
[9]. It is emphasized that health behaviors should be
examined to increase the participation of individuals in
screening behaviors [12].

Health behaviors are influenced by individuals’ beliefs,
attitudes, and values. When beliefs and attitudes hin-
dering positive health behaviors are identified, proper
education and treatment methods can be tailored to
meet individual needs. In this context, the Health Belief
Model (HBM) was developed to understand the fac-
tors influencing individuals’ health and medical behav-
iors, and symptom management [12]. The HBM utilizes
components such as seriousness, susceptibility, benefits,
barriers, and self-efficacy to understand the motivation
sources for individuals to engage in protective behaviors,
participate in health screenings for early diagnosis, and
exhibit behaviors to control these issues [13]. In line with
the subcomponents of the HBM, identifying the under-
lying perceptions of individuals’ attitudes and behaviors
and correcting existing deficiencies or misconceptions
can facilitate actions to achieve a healthy life [12]. Deter-
mining individuals’ perceptions regarding CRC screening
is crucial for planning behavior change interventions to
increase participation rates in relevant screening pro-
grams [14].

In Turkey, there were three scales for CRC based on
the HBM with established Turkish validity and reliability
[15-17]. Dénmez et al. [15] examined the perceptions of
benefits and barriers regarding individuals’ adherence to
fecal occult blood tests (FOBT) and colonoscopy proce-
dures for CRC screenings. Ozsoy et al. [16] adapted the
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Champion HBM scale to CRC in their study, assessing its
Turkish validity and reliability and examining individuals’
perceptions of confidence, benefits, health motivation,
susceptibility, barriers, and seriousness regarding CRC
prevention. Kog¢ [17] conducted a doctoral dissertation
where the scale, developed within the framework of the
Preventive Health Model based on the HBM, the Theory
of Reasoned Action, and the Social Cognitive Theory,
was validated and assessed for reliability in Turkish. In
this study, which has not yet been published as an article,
both perceptions and barriers related to CRC screening
were evaluated under the subheadings of importance
and consistency, susceptibility perception, response effi-
cacy, cancer anxiety, and social impact [17]. However,
the aforementioned scales [15-17] have not thoroughly
examined the perceptions and barriers to performing
the FOBT. This test is free for CRC screenings in Tur-
key, is recommended for all citizens in community-based
screenings, and is self-administered by individuals at
home and in clinical settings [5]. The Health Belief Model
Scale for CRC Screening (HBMS for CRC Screening),
which was developed by Lee and Lee [20], revised by Lee
et al. [18], and adapted to Turkish in the present study,
assesses individuals’ perceptions of barriers, benefits,
and self-efficacy related explicitly to the implementation
of FOBT, which is widely used in CRC screening pro-
grams in addition to severity and susceptibility percep-
tions associated with CRC. There is a need to assess the
appropriateness of using the scale developed by Lee et al.
[18] in diverse cultural contexts. With this perspective
in mind, the present study aimed to introduce a Turkish
version of the HBMS for CRC Screening revised by Lee
et al. [18] and conduct a validity and reliability study in
the Turkish context.

Methods
Population and sample
The target population for this community-based study
consisted of individuals seeking health services from
primary healthcare institutions in the central district
of Nigde, including community health centers, family
medicine units, healthy life centers, and the Cancer Early
Diagnosis, Screening, and Education Center (KETEM).
Inclusion criteria for participation in the study were:
(1) being in the age range of 50-70 years, (2) absence of
psychiatric and communication problems (no mental
or physical disability), (3) literacy (individuals who are
physically and cognitively able to read, understand and
answer the survey questions), and (4) willingness to par-
ticipate in the research. Since CRC screening is provided
free of charge to individuals aged 50-70 years in Turkey
[9], this age group was included in the study.

The generally recommended minimum num-
ber of observations for factor analysis is at least five



Kocoglu et al. BMC Public Health (2025) 25:1887

observations per variable. Having 300 observations is
considered good, 500 is very good, and 1000 is excellent
[19]. The HBMS for CRC Screening used in this study
was comprised of 45 items; therefore, the minimum
required sample size was 225 (45 x 5 =225). For this study,
a sample of 649 individuals was reached through conve-
nience sampling, which can be considered excellent. Sur-
veys were administered by researchers visiting primary
healthcare facilities on weekdays from February 1, 2023
to March 30, 2023. During these two months, 700 indi-
viduals meeting the inclusion criteria were reached, and
649 (92.7%) agreed to participate in the study. The aim
of the study was explained to the participants, they were
asked to voluntarily participate in the study and written
informed consent was obtained from those who agreed.

Data collection tool

The initial version of the HBMS for CRC Screening was
derived by Lee and Lee [20] based on original HBM
scales (susceptibility, severity, benefits, barriers, and self-
efficacy). Then, the HBMS for CRC Screening was cre-
ated and revised by Lee et al. [18]. The revised version
of the HBMS for CRC Screening [18] was utilized in this
study.

According to the original study by Lee et al. [18], the
HBMS for CRC Screening consisted of 45 items and four
subscales, namely: (1) barriers (22 items), (2) suscepti-
bility (4 items) and severity (8 items), (3) self-efficacy (6
items), and (4) benefits (5 items) scored on a five-point
Likert scale, ranging from 1 (strongly disagree) to 5
(strongly agree). Subscales are evaluated separately and
there is no total score. The scale scores are standardized
between 1 and 5; first, the responses to the items from
each scale are summed and then divided by the num-
ber of items on each scale. Except for the barrier scale, a
higher score indicates greater perceived benefits of stool
blood testing (or FOBT). The scores on this self-report-
ing scale indicate individuals’ health belief perceptions
regarding CRC screening and FOBT use.

Translation and back-translation process of the scales

Lee and colleagues granted permission to use the HBMS
for CRC Screening in the current study through email.
The translation-back-translation process was conducted
by four experts proficient in Turkish and English (two
experts conducted translation from English to Turkish,
and the other two performed translation from Turkish
to English). Subsequently, Lee and colleagues were con-
tacted via email to inquire about any discrepancies in
meaning between the English back translation and the
original English version of the scale. Following a review
by Lee and colleagues, which indicated that the transla-
tion was consistent with the original scale, a pilot appli-
cation was conducted with more than 20 individuals
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to ensure that the Turkish population understood the
questions. All questions were determined to be clearly
understood by the participants, and the survey was sub-
sequently administered.

Data analysis

The data were evaluated using SPSS 20.0 and LISREL-
LisWin32 software programs. The validity of the HBMS
for CRC Screening was examined with content validity
and construct validity methods. Expert opinions were
sought to determine content validity, and exploratory
and confirmatory factor analyses and, discriminant
validity were employed to assess construct validity. The
Lawshe technique was applied and a total of 10 experts
were consulted to determine the content validity. While
testing discriminant validity, the mean scores based on
participant characteristics were compared using the
independent-samples ¢ test, Welch’s analysis of variance
(ANOVA), and one-way ANOVA. The Bartlett’s Test of
Sphericity, the determinant of the correlation coefficient
matrix and the Keiser-Meyer-Olkin Sampling Adequacy
Measure (KMO) were used to determine factorability.
The EFA used the principal component method of fac-
tor extraction with promax rotation. Cronbach’s alpha
coefficient, McDonald’s omega, split-half reliability, and
test-retest methods were used to assess the reliability of
the scales. In the test-retest method, there were 15 days
between the first and second tests. After the exploratory
factor analysis, item analyses were conducted to exam-
ine the contribution of individual items to the scale. At
the end of the study, the appropriateness of the struc-
ture revealed by the exploratory factor analysis was
evaluated by confirmatory factor analysis using the LIS-
REL-LisWin32 statistical software program. Explanatory
factor analysis (EFA) and confirmatory factor analysis
(CFA) can be used coordinately to compare the results
and decide the factor design with an eclectic perspective
[21]. It is recommended that EFA and CFA be conducted
on different samples [22]. Therefore, the data set was
randomly divided into two subsamples. EFA, reliability
analyses (Cronbach’s alpha, McDonald’s omega, Spear-
man-Brown Coefficient) and item-total statistics were
conducted in sample 1 (n=324). CFA was conducted in
sample 2 (n=325). Item and scale means and, discrimi-
nant validity were calculated and tested using the total
sample (N=649).

Results

Approximately two-thirds of the participants were
females, and the majority (83.1%) were married. The
mean age of the participants was 57.1+5.7 years, with
half falling in the 50—55 age range and two-fifths (39.9%)
having completed primary school. While only 7.7% of the
participants were diagnosed with cancer, about one-third
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had close relatives with a cancer diagnosis. Despite most
participants (83.1%) not having undergone CRC screen-
ing, almost half expressed a willingness to undergo
testing. Participants were most knowledgeable about
colonoscopy (23.1%) and FOBT (19%) among the CRC

Table 1 Demographic and CRC screening characteristics of the
participants (N=649)

n %
Sex
Female 380 586
Male 269 414
Marital status
Married 539 83.1
Single? 110 16.9
Age (years)®
50-55 320 493
56-60 168 259
60-65 84 129
66-70 77 1.9
Education level
Literate 113 174
Primary school 259 399
Middle school 83 12.8
High school 94 14.5
University 100 154
Diagnosed with cancer
(breast, lung, prostate, cervix, bowel, etc.)
Yes© 50 77
No 599 92.3
Have a family member diagnosed with cancer
(breast, lung, prostate, cervix, bowel, etc.)
Yes¢ 202 311
No 447 68.9
Had CRC screening
Yes 110 16.9
No 539 83.1
Have knowledge of FOBT
Yes 123 19.0
No 526 81.0
Have knowledge of colonoscopy
Yes 150 231
No 499 76.9
Have knowledge of sigmoidoscopy
Yes 3 0.5
No 645 99.5
Willingness to CRC screening
Yes 323 49.8
No 326 50.2

231 single, 66 widowed, 13 separated/divorced

Pmean 57.1+5.7

€17 breast cancer, 7 cervical cancer, 11 prostate cancer, 2 lung cancer, 1 skin
cancer, 3 marrow/lymphoma/blood cancer, 3 pituitary cancer, 1 thyroid cancer,
1 ovarian cancer, 3 colon cancer

974 1st-degree relatives (mother, father, and children), 48 2nd-degree relatives

(grandfather, grandmother, grandchild, sibling), 55 3rd-degree relatives
(nephew, uncle, aunt), 25 others (wife, sister-in-law)
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screening tests, but almost none (99.5%) had information
about sigmoidoscopy (Table 1).

The appropriateness of the scale items to the culture,
language, and system of the adapted country should be
checked after the translation—back-translation process.
Samuelsson et al. [23], have stated that the process of
translation, cultural adaptation, and psychometric evalu-
ation consists of five stages. The third stage of this pro-
cess involves content validity analysis, including the use
of content validity indexes [23]. In our study, the Law-
she technique was applied and a total of 10 experts were
consulted to determine the content validity of the HBMS
for CRC Screening. During this process, each expert was
asked to evaluate whether each item in the scale tested
the intended characteristic by choosing one of three
options: “necessary,” “useful but insufficient,” or “unnec-
essary”” When the majority of experts marked an item as
“necessary,” it was recommended to keep that item in the
scale. Additionally, the decision could be made based on
the content validity ratio and the content validity index.
When employing 10 experts, the minimum content
validity index for items at the significance level of a=0.05
is 0.62 according to Lawshe’s criteria. The desired content
validity index for the scale was >0.67 [19]. In the evalua-
tion, out of 45 items, 3 were deemed necessary by eight
experts, 13 were deemed necessary by nine experts, and
the remaining 29 were considered necessary by all ten
experts. In the current study, the content validity ratios
of the items ranged from 0.6 to 1, and the content validity
index was 0.92, allowing us to decide to retain all items in
the scale.

In the next step, an exploratory factor analysis was con-
ducted. Bartlett’s Test of Sphericity was significant (chi-
square =15597.20; p<0.001), the KMO was 0.879, and
the determinant of the correlation matrix was <0.001.
The determinant value being close to zero indicates that
the correlated structure in the data has increased. This
means that the data is suitable for factorability. In terms
of EFA, the KMO value is expected to be more than 0.80
[19]. These values in our study are considered sufficient
for factorability. In this study, iterated principal factor
extraction method and a Promax rotation were used in
the EFA. To determine the number of factors, a scree
plot (Fig. 1) was used, and the Kaiser criterion (number
of eigenvalues > 1) and explained total variance rate were
considered. Although it is desired that the explained vari-
ance be above 65% [19], according to some authors [21,
24] the explained variance rates ranging between 40%
and 60% are accepted to be adequate in social sciences.
There can sometimes be differences between the scree
plot and the Kaiser criterion in determining the appro-
priate number of factors. Typically, where the drop (or
slope) levels off or starts to change indicates the appro-
priate number of factors in the scree plot [19]. The scree
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Fig. 1 Factor analysis of the Turkish version of the HBMS for CRC screening —scree plot

plot in Fig. 1 shows that after the fourth factor, the slope
levels off, indicating stability or a minimal change in val-
ues. In this study, the eigenvalues of the first four factors
are >1(10.97-2.14), explaining 48.86% of the total vari-
ance (Table 2). Based on these results, the number of fac-
tors in the scale was determined to be four in this study.
If the results of factor analysis are found to be insuf-
ficient, factor rotation methods can be used. Factor
rotation methods are classified into two categories:
orthogonal rotation and oblique rotation [25]. Factors
are assumed to be uncorrelated in orthogonal rotation
methods; however, when necessary, oblique rotation
methods are also used based on the fact that factors can-
not be uncorrelated with each other. As a general prac-
tice in the factor rotation process, oblique rotation is
performed first, considering the desired number of fac-
tors. If the correlation coefficients between the factor
scores exceed 0.32, it is recommended to use oblique
rotation methods but orthogonal rotation methods if
they do not exceed 0.32 [19]. When the Promax method,
an oblique rotation method, was applied in this study,

one of correlation coefficients between the factor scores
was higher than threshold value. Oblique rotations may
be a more appropriate assumption for most social and
behavioral research phenomena [26]. The oblique rota-
tion rotation method is recommended when the main
goal is to make the factor loadings stronger and to reach
the solution that provides the lowest correlation between
the factors. Direct oblimin and Promax are the oblique
rotation methods commonly used in practice [19]. Based
on this reasons, Promax rotation method was preferred
in this study. Table 2 presents the Promax rotated fac-
tor loadings, reliability coefficients for the scale, the
emerged subscales, and descriptive statistics of the sub-
scales items. Accordingly, the scale has structural validity
because out of the 45 items, 22 loads highly on the first
factor (barriers; factor loadings 0.46-0.75), 11 loads on
the second factor (self-efficacy and benefits; factor load-
ings 0.59-0.81), 8 load on the third factor (severity; fac-
tor loadings 0.48-0.78), and 4 loads on the fourth factor
(susceptibility; factor loadings 0.50-0.89). The Cron-
bach’s alpha coefficients for the subscales range between
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Table 2 Descriptive statistics, reliability coefficients and exploratory factor analysis results of the Turkish version of the HBMS for CRC

screening
Four Factors/Subscales and Survey Iltems Mean+SD Factor Loadings
1 2 3 4
Factor 1/ Barriers (22 items) 2.49+0.67
BAR1 255+1.17 0.62
BAR2 235+1.09 046
BAR3 239+1.10 0.62
BAR4 265+1.16 0.66
BAR5 2.27+1.02 0.64
BAR6 2.38+1.04 0.75
BAR7 3.00+1.21 0.69
BAR8 231+1.03 0.66
BAR9 251£1.11 0.54
BAR10 315+1.17 0.66
BAR11 249+0.97 0.72
BAR12 2274096 0.62
BAR13 2.26+0.92 0.56
BAR14 268+1.12 0.69
BAR15 2434103 0.65
BAR16 2.24+0.93 0.53
BAR17 236+1.05 0.61
BAR18 253+1.05 0.65
BAR19 2.51+0.95 0.53
BAR20 243+1.01 0.54
BAR21 2.52+1.09 0.58
BAR22 263+1.014 0.59
Factor 2 / Self-efficacy and Benefits (11 items) 3.60+0.70
SE1 347+1.03 0.74
SE2 3494099 071
SE3 3.63+0.95 0.79
SE4 345+1.01 0.81
SE5 3.79+£0.90 071
SE6 3.70+0.95 0.77
BEN1 3.80+£091 0.72
BEN2 3534091 0.59
BEN3 3.64+091 0.64
BEN4 3.58+0.95 0.68
BENS 3.55+0.93 0.69
Factor 3 / Severity (8 items) 3.01+0.81
SEV1 3354120 0.76
SEV2 2.88+1.15 0.78
SEV3 299+1.13 0.77
SEV4 329+1.05 0.71
SEVS 2.59+1.10 0.62
SEV6 3.06+1.14 0.74
SEV7 333+1.07 0.67
SEV8 261+1.07 048
Factor 4 / Susceptibility (4 items) 2.23+0.72
SUST 2.06+0.83 0.86
SUS2 1.95+0.81 0.89
SUs3 2.08+0.88 083
SUS4 2.82+1.07 0.50
Eigenvalues 10.55 5.75 346 222

Variance (%) 2345 12.79 769 493
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Table 2 (continued)
Four Factors/Subscales and Survey ltems Mean+SD Factor Loadings

1 2 3 4
Cumulative variance (%) 2445 36.24 4393 48.86
Cronbach's a 0923 0.907 0.854 0.804
McDonald’s omega 0.924 0.907 0.855 0.832
Spearman-Brown Coefficient (Overall=0.94) 0.86 0.76 0.73 0.78
Test-retest (Overall=0.85) 0.87 0.64 061 0.80
Determinant <0.001
Kaiser-Meyer—Olkin Measure of Sampling Adequacy 0.879

BAR=barrier; SE=self-efficacy; BEN =benefit; SEV = severity; SUS =susceptibility

0.80 and 0.92. McDonald’s omega values for the subscales
range between 0.83 and 0.92. The Spearman-Brown reli-
ability coefficient is 0.94 for the overall scale and ranges
between 0.73 and 0.86 for the subscales. The test-retest
reliability is 0.85 for the overall scale and ranges between
0.61 and 0.87 for the subscales. The reliability coeffi-
cients for the scale and subscales are high across all four
methods.

In this study, the mean scores of the subscales of the
HBMS for CRC Screening range from 2.23+0.72 to
3.60+0.70. The lowest mean score belongs to the sever-
ity subscale, and the highest mean score belongs to the
self-efficacy and benefits subscale. For the barriers sub-
scale, the items with the highest mean score are “BAR10.
Not having a doctor’s recommendation would keep me
from having a stool blood test (3.15+1.17)” and “BAR?7.
Not having symptoms would keep me from having a
stool blood test (3.00+1.21)" For the self-efficacy and
benefits subscales, the items with the highest mean score
are “BEN1. Having a stool blood test will help me detect
colon cancer early (3.80+0.91)” and “SE5. I can com-
plete a stool blood test if I really want to (3.79+0.90)".
For the severity subscale, the item with the highest mean
score is “SEV1. The thought of colon cancer scares me
(3.35+1.20)" For the susceptibility subscale, the item
with the highest mean score is “SUS4. As I get older, my
chances of getting colon cancer increase (2.82+1.07)".

Item analyses are required to examine the contribu-
tion of items to the scale. It is desirable for the correla-
tions between items not to be too high and to be less than
0.90 [19]. In the current study, all correlations are <0.74.
The results of item-total statistics analyses are provided
in Table 3. As seen in the item-total statistics, when a
respective item is deleted, there is no significant change
in the means and variances of the remaining items. For
the barriers subscale, when an item is deleted, alpha coef-
ficients (0.917-0.923) are less than the alpha coefficient
obtained for the entire subscale (<0.923); for the self-
efficacy and benefits subscale, when an item is deleted,
alpha coefficients (0.892-0.905) are less than the alpha
coefficient obtained for the entire subscale (<0.907);
for the severity subscale, when an item is deleted, alpha

coefficients (0.826—0.854) are less than the alpha coef-
ficient obtained for the entire subscale (<0.854); and
for the susceptibility subscale (except the fourth item),
when an item is deleted, alpha coefficients (0.708-0.722)
are less than the alpha coefficient obtained for the entire
subscale (<0.804). Therefore, it can be said that all items
work appropriately. The alpha coefficient of the suscep-
tibility subscale increased from 0.804 to 0.861 when the
item “SUS4. As I get older, my chances of getting colon
cancer increase” was deleted, so this item seems a bit
problematic. However, to explain the structure, it is suf-
ficient for factor loadings to be >0.30 and item-total cor-
relation coefficients to be >0.25 [19]. Another method
used to determine the validity of an item is comparing
the mean item scores of the lower and upper 27% of the
groups. If a difference exists, it is believed that the rel-
evant item can distinguish this difference and hence
is retained in the scale [19]. In this study, a statistically
significant difference was observed between the mean
scores of the lower 27% of the groups (2.20+0.94) and
the upper 27% of the groups (3.38+1.05) for the SUS4
item (p<0.001). Considering that the item-total cor-
relation coefficient and factor loading of the item SUS4
are >0.40 and, found a statistically significant difference
(p<0.001) between item SUS4 mean scores of the lower
and upper 27% of the groups, it was decided optimisti-
cally to keep this item in the scale. Thus, all items contin-
ued to be included in the scale.

CFA can test the conformity of the structures deter-
mined by exploratory factor analysis to the theoreti-
cal or assumed factor structures [27]. In the current
study, the four-dimensional structure of the HBMS
for CRC Screening obtained through exploratory fac-
tor analysis was tested using CFA. The data used in the
model showed a multivariate normal distribution; there-
fore, the Maximum Likelihood Estimation method was
employed. The resulting model is presented in Fig. 2.
After the model was created, t-values were examined,
and it was observed that all values were statistically sig-
nificant (t-values ranged from 6.85 to 17.57; p<0.05).
The numbers on the arrows in Fig. 2 indicate the direct
effects from the latent variables to the observed variables
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Table 3 Item-Total statistics of items on subscales

Item-Total Statistics for Subscales

Subscales® Items Scale Mean ifitem  Scale Variance if Corrected Item-Total Squared Multiple  Cronbach’s
Deleted item Deleted Correlation Correlation Alphaif item
Deleted
Barriers BAR1 5391 190.30 0.59 0.50 0.920
BAR2 54.11 196.87 0.41 045 0.923
BAR3 5413 192.69 0.57 0.54 0.920
BAR4 53.77 189.28 0.62 0.51 0.919
BARS5 5415 19245 0.60 0.53 0.919
BAR6 54.04 18942 0.71 0.63 0917
BAR7 5340 188.90 0.63 0.57 0.919
BAR8 5412 192.39 0.61 0.58 0.919
BAR9 53.93 195.16 049 037 0.922
BAR10 53.25 190.48 0.60 0.53 0.920
BAR11 5393 191.27 0.67 0.53 0.918
BAR12 54.20 194.49 0.56 0.57 0.920
BAR13 54.20 197.20 0.51 049 0.921
BAR14 53.75 190.88 0.62 0.55 0.919
BAR15 54.02 192.65 0.60 046 0.919
BAR16 54.21 197.40 048 0.33 0.922
BAR17 54.09 192.64 0.57 048 0.920
BAR18 53.87 191.67 0.61 046 0.919
BAR19 53.88 197.34 049 0.33 0.921
BAR20 53.99 19539 0.51 0.46 0.921
BAR21 53.87 193.36 0.56 048 0.920
BAR22 53.82 192.68 0.56 047 0.920
Self-efficacy and SE1 36.23 4451 0.68 0.59 0.896
Benefits SE2 36.24 44.79 0.66 0.61 0.898
SE3 36.09 4412 0.75 0.69 0.893
SE4 36.29 43.85 0.75 0.63 0.892
SE5 35.90 46.20 0.64 0.55 0.898
SE6 35.97 4513 0.70 0.60 0.895
BEN1 35.87 45.87 0.66 0.51 0.898
BEN2 36.17 4761 0.52 0.40 0.905
BEN3 36.03 47.51 0.55 045 0.903
BEN4 36.06 46.51 0.60 048 0.900
BENS 36.12 46.11 0.62 048 0.899
Severity SEV1 21.36 29.09 0.64 047 0.831
SEV2 21.87 2891 0.66 0.57 0.828
SEV3 21.77 29.18 0.65 0.56 0.829
SEV4 2148 30.50 0.60 042 0.836
SEVS 22.10 30.32 0.55 0.36 0.841
SEV6 21.73 28.88 0.67 0.58 0.826
SEV7 21.41 3053 0.58 046 0.838
SEV8 22.16 3224 041 0.23 0.854
Susceptibility SUST 7.07 522 0.69 0.56 0.726
SUS2 717 5.14 0.73 0.64 0.708
SUS3 7.02 4.96 0.69 0.53 0.722
SUS4 6.25 5.29 043 0.20 0.861

“The correlation coefficients between items range from 0.04 to 0.67 for the barriers subscale, from 0.28 to 0.74 for the self-efficacy and benefits subscale, from 0.19
to 0.70 for the severity subscale, and from 0.36 to 0.73 for the susceptibility subscale. All correlations are significant at the p<0.001 level
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and correspond to the factor loading values in explor-
atory factor analysis [21]. Loadings of 0.50 and above
refer to those that can explain the structure and have
practical significance [19]. Since the values here range
from 0.48 to 0.90 in Fig. 2, it is considered that these
factor loadings generally explain the structure well. In
evaluating CFA results, a p-value>0.05 is desirable. In
this study, the probability value was p<0.001. However,
the p-value is influenced by the sample size [21], and in
cases where p<0.05, various model fit indices can be
used to evaluate the model. The most commonly used
guides are x*/df, RMSEA, CFI, IFI, GFI, RMR, and NFL
Typically, XZ/dfs 5; RMSEA and RMR<0.08; CFI, IFI,
GFI, and NFI>0.90 suggest that the model fits well [21,
28-30]. In the current study, except GFI (0.72), the CFA
revealed good fit indices (x*/df=3.02; RMSEA =0.079;
CFI=0.92; [F1=0.92; RMR =0.07; NFI=0.88). To improve
the model fit, researchers should first modify the error
covariances between the items within the same dimen-
sion based on theoretical justification [27]. This study
examined suggested model modifications, revealing that
all recommendations pertained to items within the same
dimension. Improvements were observed in the model
fit indices after making the modifications suggested by
the model. In the current study, after modifications,
since x*/df=2.05, RMSEA =0.06, RMR =0.08, CFI1=0.95,
IF1=0.95, GFI=0.80, and NFI=0.91, it can be concluded
that the model generally fits well confirming the suitabil-
ity of the Turkish version of the HBMS for CRC Screen-
ing with its four-factor structure consisting of 45 items.

Finally, the construct validity of the scale was tested
using another method—the discriminant validity
method. The scale averages were compared based on
the characteristics of the participants and are listed in
Table 4.

Discussion

This study tested the validity and reliability of the Turk-
ish version of the HBMS for CRC Screening developed
by Lee and Lee [20] to be applied to Korean Americans
and then revised by Lee et al. [18] for Koreans living in
Korea. To achieve this goal, the study involved content
validity, followed by exploratory factor analysis, reliability
and item analyses, and finally, CFA. To our knowledge,
there is no validity-reliability study of the HBMS for CRC
Screening in languages other than Korean and English.
A total of 649 individuals (response rate:92.7%) partici-
pated in this study, marking the first examination of the
psychometric robustness of the Turkish version of the
HBMS for CRC Screening.

The scale’s validity was assessed using content and con-
struct validity methods. For content validity, the number
of experts who deemed the items necessary was >8. The
Item-level Content Validity Index (I-CVI) values ranged
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from 0.60 to 1.00, and the Scale-level Content Validity
Index (S-CVI) was 0.92. With 10 experts, the smallest
I-CVI value should be 0.62 at a=0.05 significance level,
and the S-CVI should be >0.67 [19]. Lee and Lee [20]
reported I-CVI values>0.67 and S-CVI values >0.84. Lee
et al. [18] found both the index values for scale items and
subscales to be 1. The present study found the I-CVI val-
ues to be >0.60 and the S-CVI value to be 0.92, consistent
with the literature. Therefore, the researchers decided all
items should be retained in the scale, indicating content
validity.

EFA and CFA were conducted on different samples to
examine the factor structure of the Turkish version of the
HBMS for CRC Screening. As a result of the factor analy-
sis, a four-factor structure emerged for the scale, and the
items loaded highly onto their respective factors. These
factors were: (1) barriers (factor loadings range 0.46—
0.75), (2) self-efficacy and benefits (factor loadings range
0.59-0.81), (3) severity (factor loadings range 0.48-0.78),
and (4) susceptibility (factor loadings range 0.50—0.89)
subscales. Consistent with this study, the factor analysis
results in the studies by Lee and Lee [20] and Lee et al.
[18] showed that the HBMS for CRC Screening resulted
in four factors: (1) barriers, (2) susceptibility and severity,
(3) self-efficacy, and (4) benefits. The barriers subscale in
the present study is similar to that in their studies. While
the susceptibility and severity dimensions were com-
bined into a single subscale in their studies, they were
separated into two subscales in this study. Additionally,
the self-efficacy and benefits dimensions were combined
into a single subscale in this study, while in the studies
by Lee and Lee [20] and Lee et al. [18], they were sepa-
rated into two subscales. HBMS for CRC Screening was
developed by Lee and Lee [20] and Lee et al. [18] based
on the subscales of HBM (1: susceptibility, 2: seriousness,
3: benefits, 4: barriers, and 5: health motivation). There-
fore, various combinations of the dimensions of HBMS
for CRC Screening are expected. These differences are
considered to arise from the distinct cultural structures
of the study populations.

In this study, while the barriers subscale alone
explained approximately one-fourth of the total variance
(23.45%), the total variance explained by all factors was
48.86%. Lee and Lee [20] reported that the barriers sub-
scale explained 15.07% of the total variance, and the four
factors explained 41.8%. Lee et al. [18] reported these val-
ues as 28.87% and 55.5%, respectively. Thus, the variance
explained by the factors in the present study is similar to
those in the literature. The highest contribution of the
barriers subscale to the explained variance may be attrib-
uted to its larger number of items (22) compared with
the other subscales. The advantage of this high variance
explanation is that the people most affected by barriers
to CRC screening in the Turkish population can be more
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Table 4 Comparison of scale means by demographic and CRC screening characteristics of participants (N=649)
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HBM Scales for CRC Screening

Characteristics Barrier Mean +SD Self-efficacy and Severity Mean +SD Susceptibility
benefits Mean+SD
Mean+SD
Sex
Female 247+0.71 3.67+0.65 291+0.81 220+0.73
Male 2.51+0.64 3.55+0.73 3.09+0.80 225+0.72
t=-0.69; p=0.494 t=2.19; p=0.029 t=-2.79; p=0.005 t=-0.76; p=0.448
Marital status
Married 247+067 362+0.70 299+0.82 221+0.72
Single 2594066 3.53+0.69 3.13+£0.73 231£0.73
t=-1.68; p=0.094 t=1.18;p=0.237 t=-0.70; p=0.090 t=-138;p=0.169
Age (years)
50-55 246+0.64 3.60+0.71 299+0.78 2.19+0.70
56-60 249+0.72 3.61+0.72 2.95+0.90 220+0.77
60-65 252+068 3.69+0.66 3.13+0.75 240+0.76
66-70 264+0.67 348+0.67 3.11+0.78 227+0.67
Post hoc (Tukey) F=162;p=0.184 F=1.20;p=0.310 F=140;p=0.241 F=2.17;p=0.091
Education level
1.Literate 2.75+0.59 3.32+0.66 3.22+0.77 251+0.72
2.Primary school 252+067 3.66+0.63 3.05+0.79 2.20+0.68
3.Middle school 261+0.67 3.60+0.82 298+0.81 2.18+0.69
4.High school 2.28+0.69 3.63+0.83 2.77+091 211+£0.84
5.University 224+059 3751061 2954075 2.12+0.66
F=11.60;p<0.001 F=7.06; p<0.001* F=4.34;p<0.001 F=5.56;
p<0.001*
Post hoc (Tukey or Tamhane) 1.23>45and 1>2 245>1 (p<0.05) 1.2>4 (p<0.05) 1>2345
(p<0.05) (p<0.05)
Diagnosed with cancer
Yes 2.33+0.66 3.72+0.69 3.11+0.72 245+0.80
No 2511067 3.59+0.70 3.01+0.82 221071
t=-1.86; p=0.063 t=124,p=0216 t=-0.83; p=0.406 t=2.22; p=0.027
Have a family member diagnosed with
cancer
Yes 244+0.69 3.74+0.66 3.14+0.79 222+0.71
No 2.52+0.67 3.54+0.71 295+0.81 223+0.73
t=-137,p=0.171 t=3.48; p=0.001 t=2.75; p=0.006 t=-0.14; p=0.892
Had CRC screening
Yes 2.18+0.66 3.90+0.61 3.12+0.75 238+0.83
No 2.56+0.66 354+0.71 2994082 2.20£0.70
t=-5.45; p<0.001 t=5.51;p<0.001 t=152;p=0.129 t=2.36; p=0.019
Have knowledge of FOBT
Yes 2114063 402+0.58 3.06+£0.84 226+0.84
No 2.58+0.65 3.50+0.69 3.00+0.80 222+0.69
t=-7.26; p<0.001 t=8.51;p<0.001 t=-0.69; p=0.490 t=0.53;p=0.597
Have knowledge of colonoscopy
Yes 2.27+0.60 3.89+0.58 3.06+0.79 230+0.74
No 256+0.68 3524071 3.00+0.82 221£0.72
t=-4.71; p<0.001 t=6.53; p<0.001 t=0.85; p=0.398 t=-0.34;p=0.180
Willingness to CRC screening
Yes 239+0.65 3.77+0.66 3.08+0.78 227+0.79
No 260+0.67 343+0.71 2.95+0.83 2.19+0.65
t=-4.14; p<0.001 t=6.42; p<0.001 t=1.96; p=0.051 t=148;p=0.140

*The Welch ANOVA test was used for F statistics here, and the one-way ANOVA test was used for other F statistics
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easily identified. This is because the observations (or par-
ticipants) can be ranked in order using the factor scores
(e.g., factor scores of the barriers subscale) [25].

An item analysis was conducted following the explor-
atory factor analysis. When the fourth item of the sus-
ceptibility subscale, “SUS.4 As I get older, my chances of
getting colon cancer increase,” was removed, the Cron-
bach’s alpha coefficient of the scale increased from 0.804
to 0.861; therefore, keeping this particular item in the
scale reduces the reliability of the scale. However, when
a large number of item analyses are performed, a deci-
sion should be made about the item by making an over-
all assessment [19]. The researchers of this study decided
to retain this item in the scale due to the factor loading
and item-total correlation coefficient being >0.40 and,
there was a statistically significant difference (p<0.001)
between item SUS4 mean scores of the lower and upper
27% of the groups. Lee et al. [18] reported the factor
loading of the SUS.4 item as 0.66 and the item-total cor-
relation coefficient as 0.60. Despite these relatively low
values, at 0.16 and 0.14, respectively, Lee and Lee [20]
retained this item in the scale. In conclusion, all items
from the original scale were included in the Turkish ver-
sion of the scale.

More than one fit index is obtained in the structural
equation model, and hence decisions are made by evalu-
ating all indices together rather than relying on a single fit
index [31]. In this study, based on the fit indices obtained
from CFA x*/df=2.05, RMSEA=0.06, RMR=0.08,
CFI=0.95, IFI=0.95, GFI=0.80, and NFI=0.91), it was
confirmed that the HBMS for CRC Screening consists
of a four-dimensional (factorial) structure. Only the GFI
value (0.80) in this study was slightly below the desired
level (>0.90) among the fit indices. Although some
researchers interpret GFI values between 0.80 and 0.89
as indicating a reasonable fit, values of 0.90 or higher are
considered as evidence of a good fit [32, 33]. In the origi-
nal study by Lee et al. [18], the GFI value (0.83) was also
<0.90, and other fit indices (x*/df=1.99, RMSEA =0.05,
SRMR =0.06, CF1=0.92, GF1=0.83, and NFI =0.85) were
similar to those in the current study.

Another method for determining construct valid-
ity is through the discriminant validity method. This
approach assesses groups expected to differ based on
the test whose validity is being measured [19]. Studies
suggest that individuals with a family history of CRC,
who undergo regular annual check-ups, follow physi-
cians’ screening recommendations, are informed about
screening tests, and perceive themselves at risk for CRC
are more likely to undergo screening [13, 34-38]. Low
literacy level, monthly household income, and fatalism,
especially among men, are reported as factors inversely
related to screening intention and behavior [39]. In
this study, as expected, the mean scores on the barriers
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subscale were higher among individuals in the groups
with lower education levels, those who had never under-
gone screening tests, those unaware of screening tests,
and those unwilling to undergo screening tests. Also, the
mean scores on the self-efficacy and benefits or severity
or susceptibility subscales were higher among individuals
with higher education levels, those with a family history
of cancer, those who had previously undergone screen-
ing tests, those knowledgeable about screening tests,
and those willing to undergo screening tests. These find-
ings support the construct validity of the HBMS for CRC
Screening, as demonstrated through the discriminant
validity method.

In the present study, four different methods (Cron-
bach’s alpha, McDonald’s omega, Spearman-Brown, and
test-retest) were employed to determine the reliability
coeflicients of the HBMS for CRC Screening. Accord-
ing to the test-retest method, only the reliability coef-
ficients of the subscales self-efficacy and benefits at 0.64
and severity at 0.61 were slightly low. However, according
to the test-retest method, the reliability of the other two
subscales, namely, the barriers and susceptibility sub-
scales, were high (=0.80). Additionally, according to the
Cronbach’s alpha, McDonald’s omega, and Spearman-
Brown tests, the reliability coefficients of all subscales
were high (0.73-0.92). Therefore, the Turkish version
of the HBMS for CRC Screening is highly reliable. Lee
et al. [18] reported Cronbach’s alpha coefficients as 0.88
and above for subscales. Lee and Lee [20] also reported
Cronbach’s alpha coefficients as 0.72 and above for sub-
scales. In the present study, the Cronbach’s alpha coef-
ficients for the subscales range from 0.80 to 0.92. Based
on the results of the study, the Turkish version and four-
dimensional structure of the HBMS for CRC Screening
constitute a valid and reliable tool for measuring individ-
uals’ health belief perceptions regarding CRC screening
in Turkey. The Questionnaire guide was developed for
this study by the authors. Both the Turkish version of the
HBMS for CRC Screening and the Questionnaire guide
are included in the supplementary file (Appendix I).

Limitations

All data obtained in the study are based on the partici-
pants’ subjective evaluations. The results presented here
represent findings from individuals receiving health ser-
vices at primary healthcare facilities in one province in
Turkey and may not necessarily reflect other provinces.
For the generalizability of the results, similar studies
should be conducted with individuals in other provinces.

Conclusion

The Turkish version of the HBMS for CRC Screening
is a valid and reliable tool to measure the perception of
health beliefs towards CRC screening among individuals
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in Turkey. Participants stated they were less likely to
undergo FOBT primarily due to a lack of symptoms or
a doctor’s recommendation. These findings highlight
areas that may benefit from improvements. This study
specifically measured the applicability of the HBMS to
evaluate individuals’ health belief perceptions regard-
ing CRC screening in Turkey. Based on the findings,
using the HBMS for CRC Screening in further studies
may explore the relationship between individuals’ health
belief perceptions about CRC screening and participation
in screening test programs. Additional studies aimed at
increasing participation in screening programs may be
planned in this context.

The Turkish version of the HBMS for CRC Screen-
ing can be utilized to measure individuals’ perceptions
of and attitudes toward CRC screening in Turkey and
assess their positive or negative health beliefs about
CRC screening. This scale may help researchers under-
stand people’s health beliefs, which influence their CRC
screening behaviors, and develop appropriate educa-
tional programs. If necessary, interventions can be made
to address individuals’ negative health beliefs regarding
CRC screening. Such interventions can save lives through
early diagnosis and improve the community’s overall
health. This study was conducted in a single province in
Turkey. It is recommended that future studies include
participants from multiple regions.
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