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Abstract

and health fatalism was high.

Background The aim of this study is to examine the relationship between health literacy, health fatalism and atti-
tudes towards cancer screening using latent profile analysis (LPA).

Methods This study was conducted in a cross-sectional descriptive design between December 2023- December
2024.The study was conducted with 1262 adult individuals living in a province in eastern Turkey.

Results As a result of LPA, Class 1 was named as “High Health Awareness”and when the indicators in Class 1 were
analyzed, it was found that health literacy and attitude towards cancer screenings were high and health fatalism
was low. Class 2 is labeled as “Low Health Awareness”and when the indicators in this class are examined, it is deter-
mined that health literacy and attitude towards cancer screening are low and health fatalism is high.

Conclusions In our study, individuals were divided into two classes as “High Health Awareness”and “Low Health
Awareness”according to the level of health awareness; in the first class, health literacy and attitudes towards can-
cer screenings were high and health fatalism was low; in the second class, health literacy and attitudes were low
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Introduction

Cancer is a major public health problem that is straining
global health systems, increasing the burden of disease
and growing at an alarming rate worldwide [1]. According
to 2022 data from the International Agency for Research
on Cancer (IARC), approximately 20 million people
worldwide have been diagnosed with cancer and nearly
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10 million people have died from cancer-related causes. It
is reported that the five-year prevalence of cancer in the
USA is 7.8 million and 605 thousand people die due to
cancer. In Turkey, the incidence of cancer is over 240,000
and nearly 130,000 people die from cancer [2, 3]. As the
incidence of cancer is on the rise, it is of great impor-
tance for public health to examine the most common
types of cancer and the risks associated with them, both
globally and in Turkey. In Turkey, Cancer Early Diagno-
sis, Screening and Education Centers (Turkish acronym:
KETEM) have been conducting standardized screening
programs for breast, colorectal and cervical cancers as
part of the national cancer screening program since 2008
[4—6]. For an effective screening program, it is aimed
to reach at least 70% of the target population. However,
according to Turkey’s Cancer Control Plan published by
the Turkish Directorate General of Public Health in 2016,
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the coverage rate for breast cancer screening is 30—35%,
20% for cervical cancer screening and 20-30% for colo-
rectal cancer screening. These rates are well below ideal
targets [7]. There are many factors affecting this situation.
One of these is health literacy, which refers to individu-
als’ ability to acquire and use health information. Health
literacy enables individuals to access accurate informa-
tion when making health-related decisions, which in turn
affects the utilization rates of health services. In order to
increase the effectiveness of cancer screening programs,
improving social awareness and health literacy is of great
importance to ensure the participation of individuals in
these screenings and to support the acceptance of these
screenings [8—11]. Another important factor is indi-
viduals’ beliefs about health. These beliefs are among the
main factors that determine individuals’ health-related
attitudes and behaviors and have a direct impact on their
health decisions. Fatalism, which is one of the health
beliefs, leads individuals to believe that they do not have
the ability to control their health and lives, and that such
events are shaped by external factors or a determined
destiny. Individuals with a fatalistic perspective believe
that they do not have the power to change or control the
factors that affect their health, attributing them to exter-
nal forces, luck or a universal order. Such a belief may
prevent people from engaging in proactive health-related
behaviors and may create barriers to opportunities such
as health measures and early diagnosis [12-16]. Indi-
viduals with high fatalism may avoid early detection and
screening behaviors, especially for serious and fatal dis-
eases such as cancer. Although early detection is a critical
factor that increases the treatability of cancer, individuals
with a fatalistic perspective may see participation in such
health measures as useless [17—-19].

Therefore, the relationship between health literacy and
fatalism may be an important factor affecting attitudes
towards cancer screening. The aim of this study is to
examine the effect of health literacy on individuals’ atti-
tudes towards cancer screenings and also to determine
how fatalism shapes this relationship.

Research questions

1. What are the participants’ health literacy level,
health fatalism and attitudes towards cancer screen-
ing?

2. Is there a significant relationship between health
literacy, health fatalism and attitudes towards cancer
screening?

3. In which groups are the participants gathered in
terms of health literacy, health fatalism and cancer
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screening attitudes with the Latent Profile Analysis
(LPA) method?

4. How do the health literacy level and health fatal-
ism affect the attitudes of individuals towards cancer
screening?

Methods

Type of research

This study was conducted in a cross-sectional descriptive
design between December 2023 and December 2024.

Population and sample

The study was conducted using a convenience sampling
method by including literate individuals between 18 years
and over who applied to a state hospital in Mus province
in eastern Turkey on the dates of the study. Individu-
als with mental health problems, not in the relevant age
range and illiterate individuals were not included in the
study. Data were collected using face-to-face interview
technique. When the sampling formula (n=t%p.q/d.%)
[t=1.96 p=q=0.5 and d=0.05) was used to determine
the sample size of the study, 384 individuals were found
to be sufficient. The research was conducted with 1262
individuals. In the post hoc power analysis performed
using the G*Power 3.1.9.7 statistical package program
based on the results obtained from these participant, the
power of our study was calculated as 99% with a medium
effect size at 95% confidence level [20] The STROBE
guidelines were used to report this research paper [21]

Data collection tools

Data were collected using a personal information form
developed by the researchers, the Health Literacy Scale,
the Health Fatalism Scale and the Attitudes Towards
Cancer Screenings Scale.

Personal information form

This form consists of questions on gender, age, mari-
tal status, educational status and income status of the
participants.

Religious health fatalism scale

It was developed by Franklin, Schlundt and Wallston to
assess the impact of fatalism on individuals’ health behav-
iors [22]. The Turkish validity and reliability of the scale
was conducted by Bobov and Capik. The scale consists of
Likert 5 type and 17 items. The lowest score is 17 and the
highest score is 85. As the score obtained from the scale
increases, the level of fatalism tendency increases.Bobov
and Capik state that the Cronbach’s alpha coefficient of
the scale is 0.91 [23]. In our study, Cronbach’s alpha coef-
ficient was 0.93.
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Attitude scale towards cancer screenings

It was developed by Oztiirk, Uyar and Sahin to deter-
mine individuals’ attitudes towards cancer screening. The
scale consists of 24 items in Likert 5 type and one dimen-
sion. A minimum of 24 and a maximum of 120 points
can be obtained from the scale. As scores approach 24,
it is interpreted as indicating a negative attitude towards
cancer screenings, while scores approaching 120 suggest
positive attitudes. The cronbach alpha coefficient of the
scale is 0.95 [24] In our study, Cronbach’s alpha coeffi-
cient was 0.91.

Health literacy scale

This scale was developed by Suka et al. [25] To measure
the health literacy levels of adults. The scale was adapted
into Turkish by Tiirkoglu and Kili¢. The Cronbach alpha
value of the Turkish version of the scale was 0.85. The
lowest score is 14 and the highest score is 70. The higher
the total score, the higher the level of health literacy [26].
In our study, Cronbach’s alpha coefficient was 0.95.

Ethical consideration

Ethical approval was obtained from the Scientific
Research and Publication Ethics Committee before the
research (08.11.2023/9-73). The purpose of the study
was explained to the individuals involved in the study
and their written and verbal consent was obtained. Pre-
research study permission was obtained from the institu-
tion where the research was conducted. All processes of
the study were conducted in accordance with the princi-
ples of the Declaration of Helsinki.

Table 1 Distribution of demographic characteristics

Page 3 of 10

Data analysis

Analyses were performed using IBM SPSS 25 and R soft-
ware. Necessary normality tests were performed with
kurtosis and skewness -1.5 to+ 1.5 [27]. For all analyses,
p<0.05 was set as the significance level. In the study,
descriptive statistics were made with SPSS-25 package
program. Demographic characteristics and scale scores
now explicitly include calculated values of n (%), mean
(%), and standard deviation (SD) to improve clarity and
interpretability. In this study, latent profile analysis was
performed with R programming language. Latent Profile
Analysis is a statistical technique that identifies differ-
ent subgroups within a population by analyzing patterns
of responses to various observed variables [28]. Mclust
library for LPA analysis [29], Tidylpa library for access to
fit indexes in the reporting phase [30] has been used.

The initial step in Latent Profile Analysis (LPA) involves
selecting the appropriate model. At this stage, Bayesian
Information Criterion (BIC) values were obtained by
iterating each model and class for two models and two
classes. Akogul and Erisoglu (2017) emphasized that
additional fit indices can also be considered when evalu-
ating models [31]. However, Tein et al. (2013) highlighted
in their review that BIC is the most commonly used eval-
uation criterion in the literature [32].

Results

In our study, 59.5% of the individuals were female, 61.8%
were married, 40.1% were primary school graduates,
51.5% had income less than expenditure and the mean
age was 53.67 + 12.37 years (Table 1).

Variables n %
Gender Male 511 405
Female 751 595
Marital Status Married 780 61.8
Single 482 382
Education Status Literate 284 225
Primary Education 506 40.1
Secondary Education 226 17.9
Higher Education 246 19.5
Socioeconomic Status Income Less than Expenditure 650 51.5
Income Equal to Expenditure 376 29.8
Income more than Expenditure 236 18.7

Age (Years)

Religious Health Fatalism Scale

Attitude Scale Towards Cancer Screenings
Health Literacy Scale

XxSD

5367+1237
59.58+14.57
4195+11.72
418741353
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Latent profile analysis process
The BIC values are presented in Table 2. Since the lowest
BIC value was observed in the VVV model, this model
was determined to be the most suitable for the study, and
class analysis was conducted based on this model. Fig-
ure 1 illustrates the representation of each class for up to
two classes in the VVI and VVV models.

The values for the fit index are given in Fig. 2.

Table 3 shows the extra indices and values used in the
model evaluation. Figure 3 and Table 4, it is concluded
that the best fitting class is the 2-class solution [33].
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Tables 3 and 4 show the class sizes and class averages.
Figure 4 shows the line graphs of indicators’ means by
classes.

As a result of the LPA, Class 1 is named as High Health
Awareness and when the indicators here are examined,
it is determined that health literacy and attitude towards
cancer screenings are high and health fatalism is low.
Class 2 is labeled as Low Health Awareness and when the
indicators here are examined, it is determined that the
attitude towards health literacy and cancer screenings is
low and health fatalism is high.

Case-specific entropy contribution and MAP (Maxi-
mum A Posteriori) values are given in Fig. 5.

Table 2 BIC values of all models Discussion
Class vV VWV It is known that attitudes towards cancer screening
: as101 A1 depend on many factors affecting individuals’ health
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Fig. 2 Elbow plots of AIC, BIC, CAIC, SABIC, AWE, CLC and KIC values

individuals’ decisions to participate in cancer screen-
ing. The findings show that as health literacy increases,
cancer screening attitude is positively affected, whereas
as health fatalism increases, cancer screening attitude is
negatively affected. These results emphasize the impact
of individuals’ access to health-related information and
their level of making sense of this information, as well as
their belief that health-related events are controllable, on
their health behaviors.

Health literacy is defined as the ability of individuals to
access, understand and use information to protect, main-
tain and improve their health and to make informed deci-
sions about health. It is known that individuals with high
levels of health literacy are more effectively integrated
into the health system and benefit more from preventive
health services by understanding the importance of these
services [34]. There are studies in the literature demon-
strating the strong link between health literacy and can-
cer screening behaviors. Rakhshkhorshid et al. stated that
health literacy is a critical factor that encourages partici-
pation in breast cancer screening and showed that indi-
viduals with high health literacy have significantly higher
rates of participation in screening [35] Roh et al. (2018)
found a strong relationship between health literacy and
breast cancer awareness and screening behaviors in
their study on American Indian women [36]. Similarly,
Yilmazel has shown that health literacy positively affects
health outcomes by increasing mammography awareness
and screening participation rates [37]. A similar result
was obtained in Tayhan and Ozmen’s study on prostate
cancer screening and it was reported that men with high
health literacy participated in screening programs more

Classes

frequently [38]. Zanobini et al. reported a positive cor-
relation between high health literacy and mammog-
raphy screening behavior of adult women in Italy [10]
Our study supports these literature findings and reveals
a statistically significant positive effect of health literacy
on cancer screening behaviors. Recent evidence also sup-
ports this finding. Baccolini et al. (2022) conducted a
systematic review and meta-analysis and concluded that
health literacy is an independent determinant of partici-
pation in breast, cervical, and colorectal cancer screen-
ings [11]. Similarly, Holden et al. (2021) highlighted that
lower health literacy is associated with difficulties in
understanding cancer information and poorer screen-
ing experiences [39]. These findings clearly demonstrate
that interventions to increase health literacy are a critical
public health strategy to encourage participation in can-
cer screening and increase early detection rates.
Fatalism, a deterministic perspective that one’s health
is controlled by external forces and therefore there is
no need to engage in positive coping behaviors, was
seen as an important barrier to cancer prevention and
screening behaviors [40]. Duru and Topatan examined
the relationship between barriers to participation in
cervical cancer screening programs and fatalism beliefs.
In this study, fatalism was found to be one of the main
factors preventing individuals from participating in
screening programs [12]. In the study conducted by
Bakur, it was found that women with high perception
of fatalism performed breast cancer early diagnosis
behaviors less frequently [41]. The study conducted by
Bakan et al. revealed that women’s religious orientation
and fatalistic beliefs significantly negatively affected
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Table 4 Class classification

Classes 1 2 Total
1 1262 (1) 1262
2 384 (0.3) 878(0.7) 1262

their attitudes towards breast and cervical cancer
screening [42]. Similarly, Foust’s study in a population
with limited access to health care in Southern Califor-
nia emphasized that fatalism is one of the main barriers
that undermines confidence in cervical cancer screen-
ing and reduces participation rates [43]. The study by
Marvéan, Ehrenzweig, and Catillo-Lépez on Mexican
women clearly showed that fatalistic beliefs nega-
tively affect screening behaviors [44]. This relationship
has also been confirmed in more recent studies. For

instance, Giines and Atalikoglu Baskan (2024) showed
that fatalistic beliefs significantly reduced willing-
ness to participate in screening programs in a Turkish
sample [45]. In a meta-analysis, Chen and Kim (2023)
emphasized that cancer fatalism remains a strong nega-
tive predictor of screening behaviors across diverse
populations [46]. Similarly, in our study, fatalistic
beliefs were found to have a negative impact on cancer
screening participation rates. This finding is consistent
with the existing literature and confirms that fatalistic
beliefs are one of the most important psychosocial bar-
riers to cancer screening. Our study makes a significant
contribution to the literature that such beliefs reduce
the perceived benefit and risk perception of individuals
towards screening programs, making behavior change
difficult. In this context, it is clear that targeted inter-
ventions that address individuals’ fatalistic beliefs have
the potential to improve screening behaviors.
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This opposing effect between health literacy and health
fatalism has important implications for public health. On
the one hand, initiatives to increase health literacy can
facilitate individuals’ access to health services and enable
them to make more informed health decisions. It is clear
that health education programs and public awareness

MAP probabilities

campaigns have great potential, especially in the context
of preventive health services such as cancer screenings.
On the other hand, interventions need to be developed to
reduce the negative impact of health fatalism on individ-
uals’ health behaviors. For example, culturally sensitive
educational programs that address the belief in health
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fatalism can strengthen individuals’ belief that they can
control their health. In this regard, recent global policy
guidelines also recommend addressing psychosocial bar-
riers like fatalism alongside literacy efforts. The WHO
(2020) Global Cancer Strategy identifies both factors
as crucial for designing equitable and sustainable early
detection programs [47].

Conclusion

In this study, individuals were categorized into two
groups based on their level of health awareness: "High
Health Awareness" and "Low Health Awareness." Par-
ticipants in the high-awareness group had higher levels
of health literacy and more positive attitudes toward can-
cer screening, along with lower levels of health fatalism.
Conversely, those in the low-awareness group demon-
strated lower health literacy and screening attitudes, and
higher fatalistic health beliefs.

These findings indicate that improving health literacy
and reducing health fatalism can significantly enhance
individuals’ participation in cancer screenings. This
would not only improve individual health outcomes but
also lead to substantial gains in overall public health.

From a public health perspective, implementing com-
munity-based interventions aimed at increasing health
literacy and addressing fatalistic beliefs can help promote
early diagnosis and reduce the burden of disease. Devel-
oping health policies that incorporate these psychosocial
factors will contribute to the improvement of national
health indicators and support the adoption of a more sus-
tainable and effective public health strategy in the fight
against cancer.

Limitations

This study has some limitations. First, it was conducted
in a single province in eastern Turkey, which limits the
generalizability of the findings to other regions. Since the
data were collected through self-report scales, responses
may be affected by recall or social desirability bias. Addi-
tionally, cultural factors such as religious fatalism may
differ across populations, which could limit the broader
applicability of the results. Finally, some potentially
influential variables—such as personal or family history
of cancer or previous screening experience—were not
included in the analysis.

Abbreviations

IARC International Agency for Research on Cancer
AIC Akaike Information Criterion

BIC Bayesian Information Criterion

LPA Latent Profile Analysis

SABIC  Sample size-Adjusted BIC

CAIC Consistent AIC

AWE Adjusted Weight of Wvidence

CLC Classification Likelihood Criterion

KIC Kullback-Leibler Information Criterion
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LMR Lo-Mendell-Rubin Likelihood Ratio Test
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