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Abstract

Introduction Early detection of cancer is a highly effective way to decrease cancer-related deaths. The purpose of
this study was to determine the disparity in cognitive factors related to cancer screening uptake based on the theory
of planned behavior (TPB).

Methods In this cross-sectional study, conducted in Kermanshah County, the west of Iran, during 2019, a total of
1760 people aged 30 to 75 years old, were randomly selected to participate voluntarily in the study. Participants filled
out a questionnaire including the socio demographic variables, socioeconomic status (SES), TPB variables, and cancer
screening uptake behaviors.

Results The mean age of respondents was 45.28. 44.96% of the participants had undergone cancer screening at least
once. Socioeconomic status (SES) and gender had the most significant impact on the disparity in cancer screening
uptake, with contributions of 74.64% and 22.25% respectively. Women were 8.63 times more likely to be screened
than men. Participants with a family history of cancer had a 2.84 times higher chance of being screened. Single
individuals were significantly less likely to be screened compared to married individuals. The concentration index for
attitude, subjective norms (SN), perceived behavior control (PBC), behavior intention, and cancer screening uptake
was 0.0735,0.113,0.333,0.067, and 0.132 respectively. Intention (Beta=0.225 and P: < 0.001) is a significant predictor
of cancer screening behaviors.

Conclusion The findings of this study are highly valuable for health policymakers in Iran. They emphasize the
significance of creating, executing, and assessing campaigns that promote intention, PBC and SN, particularly among
disadvantaged individuals. By doing so, we can effectively decrease the disparity in cancer screening rates. It is
crucial to prioritize men, single individuals, and disadvantaged groups in cancer screening promotion programs. This
knowledge can be utilized to develop an intervention that is guided by theory and supported by evidence, with the
aim of increasing cancer screening rates and minimizing disparities.
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Introduction

Cancer is now a major contributor to early death world-
wide [1]. Cancer-related death rates are higher in low-
and middle-income countries compared to high-income
countries; this is because of issues such as lack of early
diagnosis, delayed diagnosis, and unequal access to
healthcare services [2]. It is estimated that the number
of cancer cases in low- and middle-income countries will
increase five times by the year 2030 [3].

In Iran, cancer is the third leading cause of death after
cardiovascular diseases and accidents; and approximately
135,000 new cases and 41,940 deaths are reported each
year [4]. Skin, stomach, bladder, prostate, and colorectal
cancers are the most common types of neoplasms in men
in Iran, based on age-standardized rates; For women, the
most common types are skin, colorectal, stomach, and
esophageal cancers; Overall, the most frequent cancers
in Iran are skin, stomach, colorectal, and bladder cancers
[5].

The UN aims to reduce deaths related to non-commu-
nicable diseases by one-third by 2030 [6]. Early detec-
tion of cancer is proven to be highly effective in reducing
cancer mortality [7]. In the past few decades, develop-
ing countries like Iran have faced challenges in ensur-
ing equal access to healthcare services and effectively
managing resources [3]. Iran now provides free popu-
lation-based screening programs for three types of can-
cer: cervical (pap smear), breast (Mammography), and
colon (Fecal Immunochemical Test -FIT); the Ministry of
Health in Iran aims to offer opportunistic screening for
additional types of cancer (Including other common can-
cers in Iran; such as skin, stomach, bladder, and prostate
for at risk group [8].

People who understand the advantages of cancer
screening or have a positive outlook on it prioritize can-
cer screening in their health plans [9]. Therefore, com-
prehending the factors that affect the uptake of cancer
screening tests is crucial for developing and implement-
ing timely and effective health care interventions; this
information is valuable for health planners working on
promoting programs for cancer screening and early
detection [10]. Several cognitive factors, including atti-
tude, intention, Perceived Behavior Control (PBC), self-
efficacy, and subjective norms, play a significant role
in influencing the likelihood of adopting or refusing a
healthy behavior like cancer screening [11-13]. How-
ever, evidence suggests that there are also disparities in
cognitive factors in cancer screening uptake [14]. Despite
significant advancements in healthcare, there are still
notable health disparities globally; many of these dispari-
ties can be linked to differences in Socioeconomic Status
(SES), which is typically measured by social determinants
of health like education, employment, and income [15,
16].
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The purpose of this study was to determine the dispar-
ity in cognitive factors related to cancer screening uptake
based on the theory of planned behavior.

Materials and methods

Participants and setting

This study was a cross-sectional study that conducted
among the urban population of Kermanshah in 2019.
Sampling was done in several steps based on the follow-
ing steps; first, the city of Kermanshah was divided into
8 regions according to the municipal areas. Then, each
of the urban areas divided into 10 blocks, and 2 blocks
were randomly selected and eligible households included
in the study. Data collection completed using a written
questionnaire based on interviewing participants.

For data collection from participants, the interviewer
went to the door of a house in the designated place and
then moved to the right by standing back in the first
household (head of the cluster) to complete the required
number of samples. If access to the household within the
cluster was not available, or the household was reluctant
to participate in the study, or the household did not live
beyond 30 years, the household was replaced. Data col-
lection lasted for three months, from July to September
2019. Four trained public health experts conducted inter-
views and gathered data for this project. The data was
gathered by conducting interviews (based on paper based
survey) with participants.

Sample size

The sample size was calculated at a 95% significant level,
according to the prevalence rate of 0.5, the accuracy of
0.025, and considering the 10% attrition rate, a sam-
ple of 1760 was estimated. After removing incomplete
questionnaires, 1668 questionnaires were analyzed (the
response rate in the present study was 94.7%).

Measure

The questionnaire included four sections including (socio
demographic variables, SES, TPB variables, and cancer
screening uptake behaviors).

Socio demographic variables

Socio demographic items were designed to gather infor-
mation related to age (years), gender (male, female), mar-
ital status (single, married, divorced, deceased spouse),
level of education (elementary, middle school, diploma,
university), and history of cancer in the family (yes, no).

Socio-economic status

The SES index as the main variable representing house-
hold economic status was calculated by using Principal
Components Analysis (PCA) and taking into account the
economic and social variables of the participants. The
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SES information was related to durable goods and social
determinants including ownership of a car, refrigera-
tor, television (s), separate freezers, a washing machine,
vacuum cleaner, mobiles, bicycles, laptops, etc., as well
as housing, number of rooms in the house, heating, air
conditioner, domestic and foreign travel per year. These
variables were entered into the PCA model. The study
population was classified based on an SES variable with
the following levels: poor, middle, and rich, and was used
as an index for SES in disparity analysis.

Theoretical Framework

The Theory of Planned Behavior (TPB) was developed by
Icek Ajzen in 1985. According to the TPB, the main fac-
tors influencing future behavior are a person’s behavioral
intentions and beliefs about their ability to control their
behavior (perceived behavioral control - PBC). Intentions
are influenced by three main factors: (a) attitudes, which
represent a person’s feelings about the behavior; (b) sub-
jective norms (SN), which represent the individual’s per-
ception of what others think about the behavior; c¢) PBC
This is a person’s belief that they have the ability to con-
trol their behavior. If PBC accurately reflects an individu-
al’s control over their behavior, we would expect it to be
able to directly predict that behavior [17].

In this study, we evaluated the face validity, content
validity, and internal consistency of a questionnaire. To
assess face validity, we conducted qualitative interviews
with 12 experts and made adjustments to the question-
naire based on their feedback. The content validity of the
TPB questionnaire was evaluated using both quantitative
and qualitative methods. Another group of 12 experts
provided feedback on the relevance, difficulty, and ambi-
guity of the items, which were then modified accordingly.
Additionally, 12 different experts assessed the necessity
of each item as “essential’, “useful but not essential’, or
“not essential” to determine quantitative content valid-
ity. The minimum acceptable values for content valid-
ity index (CVI) and content validity ratio (CVR) were
set at 0.79 and 0.62, respectively [18]. The expert panel
consisted of health policy makers, nursing experts, pub-
lic health experts, general practitioners, and experts in
health education and promotion. Internal consistency
was measured using Cronbach’s Coefficient Alpha for the
TPB variables. Before the main study, a pilot study was
conducted with 20 participants to test the questionnaire’s
clarity, length, comprehensiveness, and completion
time, as well as to estimate internal consistency. There
were ten items that measured the four determinants of
(a) attitude, (b) SN, (c) PBC, and (d) intention. Specifi-
cally, three items measured attitudes towards the cancer
screening test uptake (e.g., uptake of cancer screening
tests can reduce my chances of dying from cancer). There
were two items that measured the SN encourage cancer
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screening test uptake (e.g., if I uptake cancer screening
tests, my family will confirm it). Four items measured the
PBC to cancer screening test uptake (e.g., I believe that I
can decision-making to uptake the cancer screening test).
The intention to cancer screening test uptake was mea-
sured by one item (e.g., I intend to uptake cancer screen-
ing test during the current year). A 5-point Likert-type
scaling, ranging from 1 (strongly disagree) to 5 (strongly
agree), was used. The reliability coefficients for the above-
mentioned constructs were as follows: attitude («=0.87);
SN («¢=0.74), and PBC (ax=0.86), attesting to the internal
consistency of the measures.

Cancer screening uptake behaviors

History of screening for bladder, lung (PET scan), skin
(use of sunscreen), colorectal (FIT), prostate (Rectal
exam and PSA), breast (mammography, breast self-
examination, and clinical breast examination) and cervix
(Pap smear) were evaluated as yes (1) and no (0). By sum-
ming up all these screenings, the cancer screening uptake
behaviors variable was created. Finally, a score between
0 and 7 was created. Furthermore, the participants were
split into two groups: those who had undergone at least
one cancer screening test and those who had never been
screened for cancer.

Statistical analysis

The data analysis for this study was conducted using SPSS
version 16 statistical software. Descriptive information,
including frequency, percentage, mean, and Standard
Deviation (SD), was used to summarize the data. The
Independent Samples t Test was utilized to examine the
relationship between cancer screening history and TPB
variables. Additionally, the Pearson correlation coeffi-
cient was used to assess the correlation between different
components of the TPB. Assumptions such as linearity
and independency for quantitative outcomes were evalu-
ated and confirmed. Multiple linear regression was per-
formed to identify predictors of cancer screening test
uptake (model 1). Variables with a p-value greater than
0.25 were excluded in the adjusted model, while variables
with a p-value lower than 0.25 were retained (model 2).
Cronbach’s coefficient alpha was calculated to assess the
reliability of the data.

SES-related disparity was measured through the con-
centration index in TPB determinants and history of
cancer screening uptake, in the entire population and for
each of the independent variables. The numerical value
of the concentration index is between —1 and +1 [19],
which was measured by the following formula.

CI= %cov (Yi.Ri)
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Where Y is the mean of health variable in the whole pop-
ulation, R, is the fractional rank by income and Y; is the
health variable for individual i.

The concentration index is extracted from the con-
centration curve and it equals twice the space between
the focus curve and the equality line (45-degree). If the
index is zero, this means that the variable was distributed
equally among socio-economic groups [20].

Using Decomposition Analysis, the net contribution
of each factor in the total economic disparity in the out-
come variable was quantified. The normalized concentra-
tion index (Cn=CI/1-p) which is used for the two-mode
outcome variable; It was decomposed according to the
following formula [21].

GC:

BrZr, ;
Cn=2k< p )C;Hrllﬂ

The X represents mean of each of the investigated fac-
tors, Cy represents the concentration index value for the
Xvariable. Elasticity of each variable was calculated with
a Jk:k formula. (3 is the marginal effect value for each
variable. ¥ C3 ’Z‘T’“ C}. the participation share is absolute
and shows the surh of the concentration index described
by the variables under investigation. If all the variables
under study cannot describe the value of the total con-
centration in X inXj,; the remaining component is pre-
sented with g [21]. By dividing the absolute share of
participation by the concentration index of the depen-
dent variable for each factor, the percentage share of par-
ticipation for that factor is obtained.

Table 1 Distribution of the socio-demographic variables among
the participants

Variables Number Percent
Age group (year) 30-39 624 374
40-49 517 31
50-59 298 179
>60 229 13.7
Gender Men 761 45.6
Women 907 544
Marital status Married 1345 80.6
Single 210 126
Widow 113 6.8
Education level llliterate 144 86
Primary 267 16
Secondary 199 11.9
High school 398 239
Academic 660 396
History of cancer in family No 1294 77.6

Yes 374 224
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Results

The mean age of respondents was 45.28 [95% CI: 44.75,
45.81], ranged from 30 to 75 years. 44.96% (750/1668)
of the participants had a history of performing at least
one cancer screening uptake. Table 1 shows more details
regarding the participants’ socio-demographic variables.

Table 2 shows the concentration index analysis and
odds ratio results for the history of cancer screening
test uptake in the participants. As can see in Table 1, the
SES with 74.64% had the largest contribution among all
determinants in increasing disparity in cancer screening
uptake. Gender was the next important factor in increas-
ing disparity with 22.25%. Women were 8.63 (CI 95%:
6.87, 10.84) times more likely to be screened than men.
The odds ratio of screening for single people was 0.72
(CI 95%: 0.53, 0.97), which shows that single people did
screening significantly less than married people. On the
other hand, widowed people had 1.71 (CI 95%: 1.16, 2.53)
times more chance of screening than married people.
Participants who reported a positive family history of
cancer had a 2.84 times more chance of screening. The
predictor variables accounted for 105.66% of the disparity
in the cancer screening uptake.

The concentration index for attitude, SN, PBC, and
intention were 0.0735 (P: 0.059), 0.113 (P<0.001), 0.333
(P<0.001), and 0.067 (P: 0.001), respectively. That indi-
cating that the TPB determinants (especially in PBC)
concentration was greater in subjects with a higher SES.
The overall concentration index for TPB determinants is
shown in Fig. 1. The results indicate that not only is there
disparity in access to cancer screening, but there is also
disparity in TPB variables. This disparity is most pro-
nounced in PBC. This indicated that individuals in higher
socioeconomic groups have a more positive attitude, SN,
PBC, and intention to undergo cancer screening.

Moreover, the overall concentration index for cancer
screening test uptake is shown in Fig. 2. As seen in Fig. 2,
the overall concentration index for cancer screening test
uptake was 0.132 (P<0.001), which indicated that the
cancer screening test uptake concentration was greater in
participants with a higher SES.

Table No. 3 displays the history of cancer screening test
uptake and TPB variables. The results indicate that the
scores for SN, PBC, and intention are significantly higher
among participants who have at least one screening
test. However, the average score for attitude is not sig-
nificantly different between those who have completed at
least one screening test and those who have not. Further-
more, the correlation between different determinants of
TPB was also shown in Table 3. The results showed that
intention to cancer screening test uptake was correlated
with the positive attitudes towards the cancer screening
test uptake (r=0.375), SN encourage cancer screening
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Table 2 Concentration index analysis and odds ratio results for the history of cancer screening tests uptake in the participants

*

Variables Proportion Odds ratio Ck Absolute Percent Sum present
(95%CI) Contribution™ contribution™  contribution™
Gender Women 0.544 8.63 (6.87-10.84) 0.056 0.029 22248 22.25
Age group (year) 40-49 0310 4(0.91-1.45) 0.035 0.001 0.776 -9.95
50-59 0.179 1.18 (0.89-1.55) -0.076 -0.004 -2.658
>60 0.137 0.98 (0.72-1.33) -0.201 -0.011 -8.066
Marital status Single 0.126 0.72 (O 53-0.97) 0.023 -0.001 -0.716 -2.44
Widow 0.068 1(1.16-2.53) -0.204 -0.002 -1.723
Education level Primary 0.160 1(047-1.07) -0.290 -0.001 -1.062 7.36
Secondary 0.119 0.69 (O 45-1.06) -0.287 -0.011 -8.588
High school  0.239 0.96 (0.66-1.41) 0.021 0.002 1.164
Academic 039 0.79 (0.55-1.13) 0.243 0.021 15.844
History of cancer  Yes 0.224 2.84(2.23-3.60) 0.119 0.018 13.800 13.80
in family
SES Middle 0333 145 (1.14-1.84) 0.000 0.000 0.000 74.64
Rich 0333 1.83(1.44-232) 0.667 0.099 74.642
Total explained 0.140 105.66
Residual 0.008 5.66
Total 0.132 100

“CK is the value that represents the concentration index for the variable.

“Absolute contribution is the specific amount or value that a factor or variable contributes to overall disparity. It shows the direct impact of that factor on the level
of disparity.

“Percent contribution indicates the proportion or percentage of the total disparity that can be attributed to a specific factor or variable. It helps to understand the
relative importance of each factor in contributing to the overall disparity.

“""Sum present contribution in disparity refers to the total combined contribution of all factors or variables to the overall level of disparity. It represents the
cumulative impact of various factors on the observed disparity.

A Determinants Concentration Index P
—_ — e — Attitude 0.073 0.05%9
- SN 0.113 <0.001
. / d
o _| —_—— = PBC 0.333 <0.001 - rd

Intention 0.067 ) P

cumulative screening uptake proportion
2 4 6
| | |

0
!

0 2 4 .6 .8 1
population percentage(order by SES)

Fig. 1 The concentration curves for TPB variables
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Fig. 2 The concentration curves for cancer screening test uptake in participants

Table 3 History of cancer screening tests uptake and TPB variables

TPB determinants History of cancer screening tests uptake Mean (SD) P X1 X2 X3 X4
X1. Attitude No (n=918) 12.14 (2.85) 0.727 1
Yes (n=750) 12.19(3.02)
X2.SN 0(n=918) 6.54(2.11) 0.001 0514" 1
Yes (n=750) 6.90 (2.30)
X3.PBC 0(n=918) 11.89 (4.22) 0.006 0437" 0.722" 1
Yes( =750) 1248 (4.37)
X4. Intention 0(n=918) 2.32(1.26) <0.001 0375 0495™ 0521" 1
Yes (n=750) 2.85(1.33)

“'Correlation is significant at the 0.01 level (2-tailed)
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test uptake (r=0.495), and PBC of the cancer screening
test uptake (r=0.521).

The Table 4 displays the factors that influence cancer
screening participation according to TPB variables. Ini-
tially, a Crude analysis was conducted. The results of this
analysis indicated that all TPB variables should be con-
sidered in the final model. The adjusted analysis results
are also included in Table 4. These results reveal that
intention (Beta=0.225 and P: < 0.001) is a significant pre-
dictor of cancer screening behaviors.

Discussion

The main aim of the present study was to determine the
disparity in cognitive factors related to cancer screening
based on the theory of planned behavior. As the find-
ings show, disparity is observed in the TPB determinant.
Thus, the rich group has a better attitude, SN, PBC, and
behavioral intention than the poor group. The concentra-
tion curve was significant for SN, PBC, and intention. In
addition, the role of cognitive determinants in predicting
cancer screening uptake has been confirmed in several
studies [22-27]. Thus, it is expected that the better con-
dition of cognitive determinants in the rich group of soci-
ety will encourage more cancer screening uptake among
them. Furthermore, our study found that people who had
received at least one cancer screening test had higher
average scores in SN, PBC, and intention compared to
those who had not been screened. Intention was identi-
fied as the most important factor in predicting cancer
screening behaviors. However, there was no significant
difference in average attitude scores between individuals
with a history of screening and those without.

The SN, as explained in the theoretical framework, rep-
resents a person’s belief about whether important indi-
viduals approve of a specific behavior [17]. This means
that individuals who receive approval or encourage-
ment from significant others to undergo cancer screen-
ing are more likely to actually do so. A study by Jalilian
and Emdadi in Hamadan, Iran, found that subjective
norms strongly influenced women’s decision to undergo
cervical cancer screening [28]. This suggests that Irani-
ans are influenced by subjective norms from people like
their spouses, family, friends, and healthcare providers
when it comes to cancer screening. However, the study
also revealed that there is disparity in subjective norms,
with wealthier individuals scoring higher in this area.
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This highlights the need to focus on promoting subjective
norms, especially among vulnerable groups in society.
Educational campaigns targeted at these groups could
help reduce this disparity.

An important finding in the present study was the
apparent disparity in PBC. In addition, our findings
indicate that individuals with a history of cancer screen-
ing tend to have a higher PBC score. PBC refers to the
degree to which a person feels how much control he or
she has over whether or not to perform a behavior [17].
Lawal et al. reported a significant relationship between
PBC and cancer screening uptake [29]. In line with our
findings, Abamecha et al. in their study on 30-49 years
old in Ethiopia reported PBC was intended to uptake
cervical cancer screening [22]. Moreover, Roncancio et
al. in their study indicated PBC was positively associ-
ated with the intention to be screened for cervical cancer
[30]. Based on our results the intervention strategies in
order to increase a person’s sense of control over cancer
screening conditions may be usefulness of the results in
order to cancer screening uptake. The development and
implementation of PBC promotion campaigns focusing
on disadvantaged people can lead to significant findings
in reducing cancer screening disparity. Some effective
methods for behavior change in this situation include
self-monitoring (keeping track of behaviors), planning
coping responses (identifying obstacles and ways to over-
come them), and goal setting (planning what to do) [31].
These methods can be utilized in creating interventions.

In our study, we also looked into how socio-demo-
graphic factors are connected to disparities in cancer
screening rates (Table 2). Our findings indicated the
SES with 74.64% had the largest contribution among all
determinants in increasing disparity in cancer screening
uptake. In line with the findings of the present study, sev-
eral studies have shown that SES predicts cancer screen-
ing uptake. Consistent with our findings, Calo et al., in
their study in Houston, Texas, showed that people liv-
ing in more socioeconomically deprived areas were less
likely to use cancer screening services [32]. It should be
noted that low SES has a direct negative effect on can-
cer prognosis [33]. Also, SES-related disparity can have
an effect on cancer survival due to the effect on follow-
up and access to treatment [34]. These points can be a
warning to health policymakers and it highlights the
need for more attention in disadvantaged groups. In Iran,

Table 4 Predictors of the cancer screening uptake behaviors based on TPB variables

Model 1 (Crude)

Model 2 (Adjusted)

B Std. Error Beta p
Attitude 0.015 0.009 0.041
SN 0.040 0.012 0.082
PBC 0018 0.006 0.072
Intention 0.159 0.019 0.199

0.097
0.001
0.003
<0.001

B Std. Error Beta p
0.013 0.010 0.035 0219
0.011 0.018 0.023 0.544
0.011 0.009 0.046 0.202
0.180 0.023 0.225 <0.001
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free screenings for cervical, breast, and colon cancer are
available [8]. Our findings indicated disparities in socio-
economic status when it comes to screening. One way to
address this disparity is by offering free cancer screenings
for high-risk and economically disadvantaged popula-
tions in Iran. This is a solution that health policy-makers
could consider. Furthermore, Health insurance can cover
the cost of cancer screening services, making it more
accessible to a wider range of people without financial
concerns.

Gender was the second important factor in increasing
disparity with 22.25%. Women were 8.63 (6.87, 10.84)
times more likely to be screened than men. In line with
our findings, several studies also showed that cancer
screening uptake was more common among women than
men [13, 35, and 36]. The incidence and mortality rate
of cancer is higher in men than in women; although this
disparity is mainly due to their poor use of primary pre-
vention strategies such as cancer screening uptake [37].
These findings especially emphasize the need for health
promotion interventions among men. Thus, it seems that
the development and implementation of campaigns to
promote cancer screening uptake, especially among men,
should be placed as a priority in health programs.

The odds ratio of screening for single people was 0.72
(CI OR: 0.53, 0.97), which shows that single people did
screening significantly less than married people. On the
other hand, widowed people had 1.71 (CI OR: 1.16, 2.53)
times more chance of screening than married people.
More cancer screening uptake among married people
compared to single people has been shown in several
studies [38, 39]. These findings highlight important
points regarding the provision of screening programs and
show the necessity of developing interventions for single
people.

Our findings also showed that the proportion of per-
forming cancer screening behaviors is higher among
people with a positive family history of cancer. Several
studies reported a higher chance of developing cancer
among people with a family history [40, 41]. Further-
more, Ramsey et al. state that a significant proportion of
people in the United States who have an immediate fam-
ily member with cancer may be eligible for early or more
aggressive cancer screening services [42]. The research
conducted in the west of Iran indicates that the positive
history of cancer in the family is related to the increase
in the chance of performing cancer screening uptake [13,
27]. Family history assessment becomes important as a
potential public health tool to help determine susceptibil-
ity to common cancers and can be placed on the agenda,
especially for vulnerable groups.
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Study strengths and limitations

The present study has limitations that can be mentioned
as follows. First, this study was conducted only among
the urban population of Kermanshah, in the west of
Iran, so it may not be generalizable to other people in
Iran. Second, some important variables such as the fre-
quency of cancer screenings test uptake were not exam-
ined and only the history of uptake was measured as yes
or no. Third, the data collection was by self-declaration,
which may not be accurately reported due to social desir-
ability bias or recall biases and may be associated with
a percentage of error [43]. Fourth, since this study was
cross-sectional, care must be taken when interpreting the
results because it does not examine causality. Fifth, the
data collection for this study focused on individuals aged
30 and older, which aligns with the age range for many
screenings. However, this limitation suggests the need for
future research to gather more specific data on the rec-
ommended age group for screening for each type of can-
cer. Moreover, it is important to mention that this data
was collected before the COVID-19 pandemic. There
may be changes in the health beliefs of the community or
the rates of cancer screenings now. As previously stated,
this study was cross-sectional. There is a requirement
for more thorough and current research. Finally, when
it comes to free population-based screening for breast
and cervical cancer, it is reasonable to expect that more
women will undergo screenings. Therefore, the types of
cancers being studied are not appropriate for compari-
son between men and women. This limitation should
be acknowledged in the current study. Nevertheless, the
present study has significant findings regarding cancer
screening behaviors and disparity in western Iran and
provides the basis for planning before the development of
health promotion programs.

Conclusion

To our knowledge, this is the first study in Iran that mea-
sures the disparity in cognitive determinants for cancer
screening uptake. The findings can be very useful for
health policymakers in Iran and highlight the importance
of developing, implementing, and evaluating campaigns
to promote PBC and SN, especially in disadvantaged
people, which can help in reducing the disparity of can-
cer screening. Moreover, according to the results, in
order to reduce cancer screening disparity, men, single
people, and economically disadvantaged groups of Ira-
nian society should be prioritized in health promotion
programs. This knowledge can be used to develop a the-
ory-driven and evidence-based intervention to increase
cancer screening uptake and reduce disparities.



Mirzaei-Alavijeh et al. BMC Cancer (2024) 24:845

Acknowledgements

This article is part of a research project (Research No. 980441) supported by
the Kermanshah University of Medical Sciences (KUMS), Kermanshah, Iran. We
would like to thank the research deputy of KUMS for funding this study.

Author contributions

M.M.A. and F.J. contributed to the conception and design of the study. M.A.
and MIM.N performed the data analysis. M.E. contributed to the drafted the
manuscript. FJ.and MMM.A. critically revised the manuscript for important
intellectual content. All authors read and approved the final manuscript.

Funding

The authors acknowledge and appreciate the funding provided by the KUMS
for conducting this study. The funder had no role in designing the study; in
collection, analysis, and interpretation of data; or in writing the manuscript.

Data availability
The datasets used and/or analysed during the current study available from the
corresponding author on reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Conflict of interest
The authors declare that they have no conflict of interest.

Ethical approval

Ethical approval for the research was obtained from the ethical committee

of KUMS (IRKUMS.REC.1398.301). All procedures conducted in these studies
followed the ethical standards set by the institutional and national research
committee. These standards are in line with the 1964 Helsinki Declaration and
its subsequent amendments, or similar ethical guidelines. Participants were
fully informed about the study, including its methodology, the confidentiality
of their information, and the purpose of the research, before agreeing to
participate. Informed consent was obtained from all the participants.

Received: 4 November 2023 / Accepted: 5 July 2024
Published online: 16 July 2024

References

1. Frick C, Rumgay H, Vignat J, Ginsburg O, Nolte E, Bray F, Soerjomataram
. Quantitative estimates of preventable and treatable deaths from 36
cancers worldwide: a population-based study. Lancet Global Health.
2023;11(11):e1700-12.

2. Shrestha G, Thakur RK, Singh R, Mulmi R, Shrestha A, Pradhan PM. Cancer bur-
den in Nepal, 1990-2017: an analysis of the Global Burden of Disease study.
PLoS ONE. 2021;16(8):€0255499.

3. Faramarzi S, Kiani B, Faramarzi S, Firouraghi N. Cancer patterns in Iran: a
gender-specific spatial modelling of cancer incidence during 2014-2017.
BMC Cancer. 2024:24(1):191.

4. Sheikhalipour Z, Ghahramanian A, Sanaat Z, Onyeka TC, Jafarzadeh M, Vahedi
L. Cancer Screening: knowledge, attitudes, and practices among Healthcare
Personnel. Middle East J Cancer. 2024;15(1):62-71.

5. Roshandel G, Ferlay J, Ghanbari-Motlagh A, Partovipour E, Salavati F, Aryan
K, Mohammadi G, Khoshaabi M, Sadjadi A, Davanlou M, Asgari F. Cancer in
Iran 2008 to 2025: recent incidence trends and short-term predictions of the
future burden. Int J Cancer. 2021;149(3):594-605.

6.  Frieden TR, Cobb LK, Leidig RC, Mehta S, Kass D. Reducing premature
mortality from cardiovascular and other non-communicable diseases by one
third: achieving sustainable development goal indicator 3.4. 1. Global Heart.
2020;15(1):50-60.

7. XiaC XuY,LiH, HeS, Chen W. Benefits and harms of polygenic risk scores
in organised cancer screening programmes: a cost-effectiveness analysis.
Lancet Reg Health-Western Pac.2024; 44.

8. Motlagh A, Ehsani-Chimeh E, Yarmali M, Moshiri F, Roshandel G, Partovipour
E, Salavati F, Khoshabi M, Tavakoli N, Asgari F, Raisi A. Iran National Cancer

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Page 9 of 10

Control Program (IrNCCP) in Practice.Scientific Journal of Kurdistan University
of Medical Sciences. 2021; 26 (6): 84-97.

Majidi A, Majidi S, Salimzadeh S, Khazaee-Pool M, Sadjadi A, Salimzadeh

H, Delavari A. Cancer screening awareness and practice in a middle

income country; a systematic review from Iran. Asian Pac J Cancer Prev.
2017;18(12):3187.

Lamort-Bouché M, Sarnin P, Kok G, Rouat S, Péron J, Letrilliart L, Fassier JB.
Interventions developed with the intervention mapping protocol in the field
of cancer: a systematic review. Psycho-oncology. 2018;27(4):1138-49.
Schoenborn NL, Xue Q-L, Pollack CE, Janssen EM, Bridges JF, Wolff AC, et al.
Demographic, health, and attitudinal factors predictive of cancer screening
decisions in older adults. Prev Med Rep. 2019;13:244-8.

Kotwal AA, Schonberg MA. Cancer screening in the elderly: a review of
breast, colorectal, lung, and prostate cancer screening. Cancer J (Sudbury
Mass). 2017,23(4):246.

Mirzaei-Alavijeh M, Schaafsma D, Karami-Matin B, Jalilian F. Socio-cognitive
determinants of colorectal cancer screening uptake: an application of inter-
vention mapping approach. Med J Islamic Repub Iran. 2019;33:80.

Von Wagner C, Good A, Whitaker KL, Wardle J. Psychosocial determinants of
socioeconomic inequalities in cancer screening participation: a conceptual
framework. Epidemiol Rev. 2011;33(1):135-47.

Marmot M. Social determinants of health inequalities. Lancet.
2005;365(9464):1099-104.

Chen E, Miller GE. Socioeconomic status and health: mediating and moderat-
ing factors. Ann Rev Clin Psychol. 2013;9:723-49.

Ajzen |. The theory of planned behavior: frequently asked questions. Hum
Behav Emerg Technol. 2020,2(4):314-24.

Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of content
validity? Appraisal Recommendations Res Nurs Health. 2007;30(4):459-67.
DoorslaerEy, Koolman X, Jones AM. Explaining income-related inequalities in
doctor utilisation in Europe.Health economics. 2004; 13(7):629-47.

Wagstaff A, Paci P, Van Doorslaer E. On the measurement of inequalities in
health. Soc Sci Med. 1991;33(5):545-57.

Van Doorslaer E, Jones AM. Inequalities in self-reported health: validation of a
new approach to measurement. J Health Econ. 2003;22(1):61-87.

Abamecha F, Tena A, Kiros G. Psychographic predictors of intention to use
cervical cancer screening services among women attending maternal and
child health services in Southern Ethiopia: the theory of planned behavior
(TPB) perspective. BMC Public Health. 2019;19(1):1-9.

Wang X, Chen D, Xie T, Zhang W. Predicting women's intentions to screen for
breast cancer based on the health belief model and the theory of planned
behavior. J Obstet Gynecol Res. 2019;45(12):2440-51.

Ritchie D, Van den Broucke S, Van Hal G. The health belief model and theory
of planned behavior applied to mammography screening: a systematic
review and meta-analysis. Public Health Nurs. 2021;38(3):482-92.
Mirzaei-Alavijeh M, Ahmadi-Jouybari T, Vaezi M, Jalilian F. Prevalence, cogni-
tive and socio-demographic determinants of prostate cancer screening.
Asian Pac J Cancer Prev. 2018;19(4):1041.

Huang J, Wang J, Pang TW, Chan MK, Leung S, Chen X, Leung C, Zheng ZJ,
Wong MC. Does theory of planned behaviour play a role in predicting uptake
of colorectal cancer screening? A cross-sectional study in Hong Kong. BMJ
open. 2020;10(8):037619.

Mirzaei-Alavijeh M, Ghorbani P, Jalilian F. Socio-cognitive determinants of the
mammography screening uptake among Iranian women. Asian Pac J Cancer
Prev.2018;19(5):1351.

Jalilian F, Emdadi S. Factors related to regular undergoing pap-smear test:
application of theory of planned behavior. J Res Health Sci. 2011;11(2):103-1.
Lawal O, Murphy F, Hogg P, Nightingale J. Health behavioural theories and
their application to women’s participation in mammography screening. J
Med Imaging Radiation Sci. 2017;48(2):122-7.

Roncancio AM, Ward KK, Sanchez IA, Cano MA, Byrd TL, Vernon SW,
Fernandez-Esquer ME, Fernandez ME. Using the theory of planned behavior
to understand cervical cancer screening among latinas. Health Educ Behav.
2015;42(5):621-6.

Kok G, Gottlieb NH, Peters GJ, Mullen PD, Parcel GS, Ruiter RA, Ferndndez ME,
Markham C, Bartholomew LK. A taxonomy of behaviour change methods: an
intervention mapping approach. Health Psychol Rev. 2016;10(3):297-312.
Calo WA, Vernon SW, Lairson DR, Linder SH. Area-level socioeconomic
inequalities in the use of mammography screening: a multilevel analysis of
the Health of Houston Survey. Women's Health Issues. 2016;26(2):201-7.
Weiner AB, Keeter MK, Manjunath A, Meeks JJ. Discrepancies in staging,
treatment, and delays to treatment may explain disparities in bladder cancer



Mirzaei-Alavijeh et al. BMC Cancer

34.

35.

36.

37.

38.

39.

(2024) 24:845

outcomes: an update from the National Cancer Data Base (2004-2013).
InUrologic Oncology: Seminars and Original Investigations. 2018; 36(5): 237.
€9-237.e17.

Shack LG, Rachet B, Brewster DH, Coleman MP. Socioeconomic inequalities in
cancer survival in Scotland 1986-2000. Br J Cancer. 2007,97(7):999-1004.

Lo SH, Halloran S, Snowball J, Seaman H, Wardle J, von Wagner C. Colorectal
cancer screening uptake over three biennial invitation rounds in the English
bowel cancer screening programme. Gut. 2015;64(2):282-91.

Davis JL, Buchanan KL, Katz RV, Green BL. Gender differences in cancer
screening beliefs, behaviors, and willingness to participate: implications for
health promotion. Am J Men's Health. 2012,6(3):211-7.

Evans RE, Brotherstone H, Miles A, Wardle J. Gender differences in early detec-
tion of cancer. J Men'’s Health Gend. 2005;2(2):209-17.

Jalilian F, Jerome-D'Emilia B, Najafi F, Pasdar Y, Matin BK, Amini M, Kargar M,
Moradinazar M, Pirouzeh R, Karimi N, Hosseini SN. Socio-Economic Status
and clinical breast examination screening uptake: findings from the First
Cohort Study among Iranian kurdish women. Asian Pac J Cancer Prev.
2022,23(5):1555.

Hanske J, Meyer CP, Sammon JD, Choueiri TK, Menon M, Lipsitz SR, Noldus
J,Nguyen PL, Sun M, Trinh QD. The influence of marital status on the use of
breast, cervical, and colorectal cancer screening.Preventive medicine. 2016;
89:140-5.

40.

41.

42.

43.

Page 10 of 10

Murta-Nascimento C, Silverman DT, Kogevinas M, Garcia-Closas M, Rothman
N, Tardén A, et al. Risk of bladder cancer associated with family history of
cancer: do low-penetrance polymorphisms account for the increase in risk?
Cancer Epidemiol Biomarkers Prev. 2007;16(8):1595-600.

Turati F, Bosetti C, Polesel J, Serraino D, Montella M, Libra M, Facchini G,
Ferraroni M, Tavani A, La Vecchia C, Negri E. Family history of cancer and the
risk of bladder cancer: a case—control study from Italy. Cancer Epidemiol.
2017;48:29-35.

Ramsey SD, Yoon P, Moonesinghe R, Khoury MJ. Population-based study of
the prevalence of family history of cancer: implications for cancer screening
and prevention. Genet Sci. 2006;8(9):571-5.

Marlow LA, Chorley AJ, Haddrell J, Ferrer R, Waller J. Understanding the
heterogeneity of cervical cancer screening non-participants: data from a
national sample of British women. Eur J Cancer. 2017;80:30-8.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Disparity in cognitive factors related to cancer screening uptake based on the theory of planned behavior
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Participants and setting
	﻿Sample size
	﻿Measure
	﻿Socio demographic variables


	﻿Socio-economic status
	﻿Theoretical Framework
	﻿Cancer screening uptake behaviors

	﻿Statistical analysis
	﻿Results
	﻿Discussion
	﻿Study strengths and limitations

	﻿Conclusion
	﻿References


