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Background and Objectives: Depression in pregnant women and its negative consequences
are serious issues. Health locus of control and health literacy are two essential components for
the timely diagnosis of depression. This study aimed to investigate health locus of control,
health literacy, and depression in pregnant women.

Materials and Methods: This cross-sectional study examined 216 pregnant women who
referred to comprehensive health-service centers. Data were collected using a stratified
sampling method and questionnaires, including the Health Literacy Instrument for Adults
(HELIA), the Multidimensional Health Locus of Control Scale (MHLC), and the Edinburgh
Postnatal Depression Scale (EPDS). Statistical analyses were performed using R 4.5.0 software.
All statistical tests were conducted at a 95% confidence level.

Result: The mean age of the participants was 29.04 + 7.14 years. Significant positive
correlations were found.between the EPDS score and the number of pregnancies (p=0.001),
number of children (p=0.003), and number of abortions (p=0.003). Higher EPDS scores were
observed'amongilliterate mothers (p=0.020), mothers with unintended pregnancies (p=0.002)
and mothers from low-income families (p<0.001). The EPDS score was significantly and
negatively associated with'-most health literacy dimensions. The strongest correlations were
observed for decision-making (r=-0.314, p<0.001) and the total HELIA Score (r=-0.311,
p<0.001). Conversely, chance-related health locus of control (CHLC) was positively correlated
with the EPDS score (r=0.247, p<0.001).

Conclusion: health literacy and a chance-related health locus of control significantly influence
depressive symptoms among pregnant women. Higher health literacy was associated with a
lower EPDS score, whereas CHLC showed a positive correlation. These results underscore the
multifactorial nature of maternal depression and underscore the importance of educational
interventions to improve health literacy and psychological control in pregnant women. Routine
prenatal depression screening is recommended, especially for high-risk women.
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Introduction
Health is an essential human need for the successful functioning of individuals and societies

(2). Several factors influence health, including social factors, awareness, and even personality
traits (2). The World Health Organization priorities behavioral changes to improve-health and
a healthy lifestyle (3).

Depression is one of the most important health problems today, based-on epidemiological
findings (4). Depression has a prevalence rate of 13 to 20% in the general population, and is
more prevalent among people with lower socioeconomic status and those with interpersonal
relationship problems (5). Pregnancy is an important and special time for women (6) and
depression can hurts the health of pregnant women and paves the way for postpartum
depression that must be carefully addressed (7, 8). Depression in pregnancy, has significant
negative consequences, ranging from adverse obstetric outcomes such as abortion to adverse
neonatal outcomes such as preterm birth (9, 10).

Health literacy and health locus of control are two essential components associated with
better mental health outcomes and timely diagnosis of depression (11, 12). As women may
be visiting the health system for the first time due to pregnancy, it is important that they have
the necessary health literacy (6). In addition to reading and writing skills, health literacy
includes other skills'that can affect decision-making and change in behavior (13). People with
low health literacy do not completely understand the verbal or written information provided
by the healthcare team and do not follow the recommendations, and have a poorer health
status (14). Studies have shown that only 12% of adults in the United States have proficient
health literacy, with more than one-third having basic or below-basic levels (15).

The concept of health locus of control (HLC) is one of the factors that influence self-care
behaviors, and it can affect maternal and child health (16). The HLC scale measures people's

beliefs about the extent to which their health is controlled by internal or external factors (17).
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HLC refers to an individual's perception of their responsibility for managing health-related
issues. Those with an internal HLC are characterized by a strong belief in their ability to make
decisions about their health, and they perceive themselves as responsible for their overall
health status (16).

Given the impact of health literacy and health locus of control on depression and the
importance of depression for the health of pregnant women, this study aims to identify these

factors and investigate their association in this group.

Material and Methods
Study Design
This cross-sectional study was conducted in 2024 with pregnant women.who referred to

comprehensive health service centers in Gonabad city, Iran.

Population and Sample
The inclusion criteria were residence in Gonabad city for at least one year and confirmation

of a healthy fetus by ultrasound. Exclusion criteria included documented symptoms of any
mental illness in the pregnant women’s health records; an interval of less than two weeks
until delivery; current use of<{pregnancy supplements or medications; chronic physical
ilinesses, such as diabetes or thyroid disorders; a history of infertility; a pregnancy achieved
through assisted reproductive techniques; a_prior stillbirth; an abnormal body mass index
(BMI); and a history of recurrent miscarriages.

The sample size was calculated using G-power 3.1.9.2. The mean and standard deviation
reportedsfor the depression score (mean = 7.82, SD = 2.9) in a similar study (18) were
congsidered, as well'as a 95%confidence interval and 80% power. The initial sample size was
estimated at 196 participants. However, to account for potential non-response, incomplete
qguestionnaires, or participant attrition, the sample size was increased by 10%. The final
sample size was therefore calculated to be 216 participants.

Data Collection
After obtaining the ethical approval and written informed consent, data were collected using

stratified sampling. First, comprehensive health service centers were selected as the stratum.
Then samples were randomly selected from the list of pregnant women in each center.

Variable and Measurement
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This study collected variables such as age, gestational age (in weeks), type of pregnancy,
women's desire to terminate the pregnancy, previous delivery method (natural or cesarean
section), number of previous pregnancies, number of children, abortion history, fetal gender,
level of education, income status, spouse's occupation, and spouse's level of education.
Additionally, health locus of control, health literacy and depression were assessed using
relevant questionnaires.

Research Instrument
The Health Literacy Instrument for Adults (HELIA) questionnaire has 33 items across five

domains: access, reading, understanding, appraisal, and decision (6, 4, 7, 4, and 12 items,
respectively). The items are measured using a five-point Likert scale (1-5 score);.and the final
health literacy score is calculated as a number between 33 and 165.The questionnaire's
validity and reliability were reported to be adequate (19,.20).

The Multidimensional Health Locus of Control (MHLC) scale includes three components:
Powerful Others Health Locus of Control (PHLC) (questions 3,5, 7, 10, 14, and 18); Chance-
related Health Locus of Control (CHLC) (questions 2,4, 9, 11, 15, and 16); and Internal Health
Locus of Control (IHLC) (questions 1, 6, 8, 12, 13, and 17). The scale uses a six-point Likert
scale ranging from “strongly disagree”(score 1) to “strongly agree” (score 6). To obtain a
subscale score, add together the scores of all the related statements (21-23). Forms A and B
measure the general health and well-being, while Form C is used for special situations, such
as health or medical‘conditions like pregnancy, diabetes and cancer. Mirzania et al. (24)
investigated and‘approved the validity and reliability of Form C of the Pregnancy Health
Control Center in Iran.

The Edinburgh Postnatal Depression Scale (EPDS) questionnaire is a simple screening tool for
depression related to a mother's feelings over the previous seven days. The questionnaire has
10 questions, each scored fromO to 3, for a total possible score of 30. A score of 13 or higher
indicates a positive result for depression (25, 26). In a study by Montazeri et al., the validity
and reliability of the EPDS were reported to be adequate (27).

Data Analysis
First, the correlation between the main factors (EPDS, HELIA and MHLC scores) and the

continuous demographic variables was examined using the Pearson correlation test. Then,

independent t-tests and ANOVA were used to examine the differences in the means of the
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main factors with respect to categorical demographic variables. Next, the association
between the HELIA score and health locus of control beliefs (IHLC, PHLC and CHLC scores)
with the EPDS score was examined using a linear regression model in the crude and adjusted
states. In the adjusted model, all demographic variables were entered as covariates to control
for potential confounding effects. To explore potential non-linear relationships and
interaction effects, we used the "glmtree" command in R to create generalized linear model
trees (GLMtree), which partition the data based on demographic variables and fit a GLM at
each terminal node. The best tree was selected using the Akaike information criterion (AIC).
Additionally, we fitted a regression tree using the "rpart" command with the’ ANOVA splitting
criterion (minimizing residual sum of squares) and a complexity'parameter (cp) of 0.02, in
order to produce simple, interpretable patterns while avoiding overfitting (28-30). All
statistical analyses were performed using R version 4.5.2. Visualization was conducted using
the "ggplot" command for correlation plots. All tests were two-sided, and a p-value of less

than 0.05 was considered statistically significant:

Results
The mean age of the 216 pregnant women was 29.04% 7.14 years, with a mean gestational

age of 22.79+ 8.40 weeks. According to'the Pearson correlation coefficient test, there was a
significant positive relationship between.number of pregnancies (r=0.219, p-value=0.001),
number of children (r=0.204, p-value=0.003), and number of abortions (r=0.201, p-
value=0.003) with EPDS score. According to the ANOVA/Independent T-test, the mean EPDS
score was higher for illiteratemothers than for mothers who attended university (p-
value=0.020). Additionally, the mean EPDS score was higher among mothers of unintended
pregnancies than among mothers of intended pregnancies (p-value=0.002). Mothers with a
lower income had a higher EPDS score (p-value<0.001). Also, the EPDS score was higher for
mothers whose husbands were self-employed than for mothers whose husbands were
employees (p-value=0.004) (Table 1).

Table 1. Description of demographic variables among pregnant women

EPDS score
Variables Total Pearson correlation Test
Mean1Sd r Effect size r* | p-value
Age (13-46 yr) 29.04+7.14 0.067 0.004 0.326
Pregnancy Time (5-50 Weeks) | 22.79+8.40 -0.067 0.004 0.498
Number of pregnancies (0-11) | 2.07+1.72 0.219 0.064 0.001*
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Number of children (0-8) 1.68+1.42 0.204 0.042 0.003*
Number of abortion (0-5) 1.01+0.80 0.201 0.040 0.003*
. . ANOVA
Variables Total N (%) MeanzSd Effect size n?> | p-value
Education
llliterate 16 (7.4) 13.68+5.34"
Non-university 120 (55.6) | 11.54+5.09" 0.036 0.020*
University 80(37.0) | 10.26+4.861
Income status
Low 86 (39.8) | 12.86%4.81(®
Moderate 121 (56.0) | 10.20+4.28® 0.076 <0.001*
High 9(4.2) 9.33+8.070
Husband's Job
Unemployed 20 (9.3) 10.05+3.77'
Employed 44(20.4) | 9.34+4.57" 0.051 0.004*
Freelance (Self-employed) 152 (70.4) | 11.92+4.91¢
Husband's Education
Illiterate 12 (5.6) 12.25+5.58
Non-university 139 (64.4) 11.67+5.02 0.024 0.073
University 65 (30.1) 10.09+4.22
Independent T-test
Variables Total N (%) Mean+Sd Effect 5|’ze p-value
cohens’d
Pregnancy
Wanted (Intended) 141 (65.3) 10.49+4.64
Unwanted (Unintended) 75 (34.7) 12.60+5.00 -0.441 0.002
Mother's desire
Natural birth 125 (57:9) 10.9614.73
Cesarean section 91(42.1) 11.59+5.03 0130 0.346
Previous abortion
Yes 87 (40.3) 11.4414.93
No 129 (59.7) | 11.08+4.82 0141 0.884
Sex of fetus
Boy 106 (49.1) 11.50+5.09
Girl 110 (50.9) 10.96+4.63 0.110 0.419

o  The significance level of P-value < 0.05
®  For the ANOVA, post-hoc pairwise comparisons were performed using the Bonferroni correction to adjust for

multiple comparisons (abc)
Figure 1 shows a description of the dimensions of health locus of control beliefs (IHLC, PHLC
and CHLC scores), health literacy, and EPDS scores. The mean EPDS score for pregnant women
was 11.22+4.86. The mean of HELIA score was also 121.95+ 23.46. The mean scores for health
locus of control beliefs were as follows: Internal Health Locus of Control (24.03 * 4.16),
Powerful Others Health Locus of Control (28.79 + 4.49), and Chance Health Locus of Control
(20.13 +5.27).
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Figure 1. Description of the health locus of control beliefs (IHLC, PHLC and CHLC scores), HELIA
score, and EPDS score

Figure 2 shows the correlations between dimensions of health locus of control beliefs (IHLC,
PHLC and CHLC scores), health literacy; and the EPDS score. Pearson correlation analysis
revealed significant negative correlations between the EPDS score and most dimensions of
health literacy, indicating that higher health literacy is associated with lower depression levels
among pregnant women.- The strongest negative associations were observed between
decision-making (Decision) and EPDS score (r=-0.314, r?=0.1, p<0.001), and between the total
HELIA score and EPDS score (r=-0.311, r?=0.1, p<0.001). Higher health literacy was associated
with lower depression scores among pregnant women. Other dimensions of health literacy,
such as understanding (r=-0.293, p<0.001), appraisal (r=-0.285, p<0.001), reading (r=-0.189,
p=0.005), and access (r=-0.155, p=0.023), also showed significant negative correlations with
EPDS scores. However, the Chance-related Health Locus of Control (CHLC) scale showed a

significant positive correlation with the EPDS score (r=0.247, p<0.001), suggesting that
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women who believe that chance or external factors influence their health more tend to report

higher depression scores.
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Figure 2. Correlation between dimensions of health locus of ‘control beliefs (IHLC, PHLC and CHLC
scores), HELIA score with EPDS score

Table 2 shows the association between health locus of control beliefs (IHLC, PHLC and CHLC
scores) and HELIA score with EPDS score; using a linear regression model. In both models,
health literacy, understanding, appraisal, decision, and CHLC were significantly associated
with depression. In the crude model, however, access (B=-0.14, p-value=0.021) and reading
(B=-0.19, p-value=0.005) were also significant, in addition to these factors.

Table 2: Association between health locus of control beliefs and health literacy factors with EPDS
score using a linear regression model.

Crude Model Adjusted Model
B(SE) p-value B(SE) p-value
Health literacy | -0.06(0.01) | <0.001* | -0.06(0.02) | 0.001*
Access -0.14(0.06) | 0.021* | -0.02(0.07) 0.748
Reading -0.19(0.07) | 0.005* | -0.07(0.09) 0.411
Understanding | -0.21(0.04) | <0.001* | -0.16(0.06) | 0.008*
Appraisal -0.34(0.07) | <0.001* | -0.28(0.09) | 0.002*
Decision -0.19(0.03) | <0.001* | -0.18(0.04) | <0.001*
IHLC -0.14(0.08) | 0.069 -0.12(0.08) 0.117
PHLC -0.08(0.07) | 0.263 0.10(0.08) 0.197
CHLC -0.22(0.06) | <0.001* | 0.19(0.06) 0.001*

In both models, the Response variable was EPDS.
In the crude model, only the main factor was entered as an independent variable.
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In the adjusted model, in addition to the main factor, all demographic variables

(to eliminate their effect) were entered as independent variables.

B: unstandardized coefficient

SE: Standard Error
Figure 3 shows the association between health locus of control beliefs and health literacy
factors with depression score while accounting for the effects of demographic variables using
the GLMtree model. All models were fitted considering all subgroups, and only significant
model results are reported. There was an inverse relationship between the EPDS score and
the IHLC only among mothers with more than three pregnancies (Biurc = —0.85(SE =
0.21),p = 0.001). Additionally, there was an inverse relationship.only among pregnant
women whose spouses were employed (except self-employed) and unemployed (figc =
—0.31(SE = 0.14),p = 0.027). The relationship between the EPDS score and the PHLC was
stronger in wanted pregnancies, though it was not significant (Spy.c = 0:17(SE = 0.13),p =
0.192). The relationship between the EPDS score and the CHLC score was direct and
significant, only among mothers who hadsundergone a cesarean section (BcyLc =
0.42(SE = 0.09), p < 0.001). Thisrelationship was not significant among mothers who had
a natural delivery (Natural: Bcgre.= 0.09(SE = 0.08),p = 0.266).

EPDS ~ IHLC: EPDS ~ IHLC:
Number of pregnancies (<3.315): Biy.c = —0.04(SE = Husband job(unemployed, employed): Bigc =
0.08),p = 0.626 —0.31(SE =0.14),p = 0.027
Number  of  pregnancies ». (>3.315): Bc = Husband job (Freelance): By = 0.08(SE =
—0.85(SE=10.21),p/=0.001 0.09),p = 0.394)
i i
¢ Number.of pregnancies ™ ‘v"'Husbard job ““
N._ Pp=0007 - \_p=0004 /
B . /?‘\ --<\
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7 N
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EPDS ~ PHLC: EPDS ~ CHLC:
Wanted: Bpyc = 0.01(SE = 0.09),p = 0.887 Natural: Bcurc = 0.09(SE = 0.08),p = 0.266

Unwanted: Bpyc = 0.17(SE = 0.13),p = 0.192 Cesarean: BcuLc = 0.42(SE = 0.09),p < 0.001
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Figure 3. The relationship between health locus of control beliefs and health literacy factors with
EPDS score, by effect of demographic variables

According to the decision tree results (Figure 4), the most important factors affecting EPDS
score among pregnant women were decision-making ability (Decision= or <43.5), followed by
chance-related health locus of control (CHLC), number of children, internal health locus of
control (IHLC), pregnancy intention (intended/unintended); and maternal age. Women with
lower decision-making scores (<44) generally showed higher depression score, particularly
those with a greater number of children(>1.33). In addition, lower internal health locus of
control (IHLC<21), unwanted pregnancy, higher CHLC(217), and younger age (<24 years) were
associated with increased EPDS scores. The highest mean EPDS scores were observed among
women with IHLC<21 (mean=16) and those with a higher number of children (mean=15),
whereas the lowest mean scores were found in women with CHLC <17 (mean=7.60) and those

with very low decisionrscores (<35; mean=8.1).
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The "anova" method was used, and the CP value was set to 0.02.
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Figure 4. Examining the importance of factors affecting EPDS score among pregnant women

Discussion
Health literacy and health locus of control are associated with depression in pregnancy. In

other words, lower literacy and a reduced health locus of control may result in higher
depression scores. Decision-making ability was found to be the factor most closely associated
with depressive symptoms. This was followed by chance-related health locus of control, the
number of children, internal health locus of control, pregnancy intention
(intended/unintended) and maternal age.

The findings reveal significant associations between various factors and EPDS scores. For
instance, having more pregnancies, children and abortions may result-in higher EPDS scores.
Pregnant women with unintended pregnancies, from lower=income backgrounds, or with
lower levels of education showed higher depression scores. Furthermore, husband’s
occupation appeared to be relevant, with higher depressive.symptoms observed among
pregnant women whose husbands were self-employed.

Our study found a positive correlation between EPDS score and the number of pregnancies,
children, and abortions, indicating that a.;greater reproductive history can be linked to higher
depressive symptoms during pregnancy. This finding is consistent with previous research (31,
32), which revealed that multiparous women exhibited different depression risk patterns
compared to primiparous women, and that coping strategies also influenced EPDS scores.
Studies show that depression in pregnancy tends to increase with having more than three
pregnancies (33), and there'is an inverse relationship between depression and internal
control score.(34). The higher levels of depression observed in women with a greater number
of pregnancies may.be related to the cumulative physical and emotional challenges they
experience during childbirth. Therefore, higher internal control scores in mothers with more
than three pregnancies may be linked to lower depression scores. Additionally, systematic
reviews have shown that repeated pregnancies and a history of abortion can lead to maternal
psychological distress due to hormonal, physical, and psychosocial factors, thereby increasing
the risk of perinatal depression (35). To mitigate these effects, healthcare providers must
regularly screen pregnant women with such reproductive histories regularly for depression

and offer targeted psychosocial support, including counselling and education about mental
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health during pregnancy. Strengthening social support networks and making mental health
resources more accessible can help to reduce the depressive symptoms and improve the well-
being of this high-risk group (36).

The results suggest that women who have experienced unintended pregnancies face a greater
likelihood of exhibiting heightened depressive symptoms. This finding is consistent with
previous studies (37, 38). This association is often explained by factors such as reduced social
and familial support, lower marital satisfaction, and increased anxiety about the pregnancy
and motherhood transition (39). Our results also show that women who have had.cesarean
section deliveries are more prone to experiencing higher levels of depressive symptoms. This
observation aligns with findings from earlier research (25, 40).0One'plausible mechanism is the
increased likelihood of negative childbirth experiences or post-traumatic stress disorder
related to emergency surgical delivery, which may mediate the development of postpartum
depression (41).

Our findings suggest that socioeconomic and educational disparities may influence
depression scores. As in previous studies (42, 43), pregnant women who experienced an
unintended pregnancy, those from lower-income households, and those with no education
or with lower levels of education reported higher EPDS scores. This increased probability of
depression may be due to heightened stress levels and reduced access to mental health
resources(44). A lack of education can limit awareness of mental health issues and reduce
help-seeking behaviors. Therefore, to address these disparities, healthcare systems should
incorporate routine. mental health screening during prenatal visits, especially for vulnerable
populations, and implement educational programs to raise awareness about depression.

In the present study, that pregnant women whose husbands were self-employed reported
greater depressive scores compared to others. This finding is consistent with a study by
Cabeza de Baca et al.(45), which found that stable partner employment is linked to better
maternal mental health outcomes. It suggests that husbands with insecure or freelance
employment may contribute to household financial instability and stress, thereby increasing
the risk of perinatal depression among pregnant women(46). Furthermore, partner
involvement and support during the prenatal and postnatal periods are critical protective

factors against maternal depression (47). Unstable or freelance employment may limit a
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husband's availability and ability to provide emotional, practical, or financial support, which
can exacerbate depressive symptoms in pregnancy. To address this, interventions should
include couple-focused counseling and social support programs aimed at enhancing partner
involvement regardless of employment type. As part of comprehensive prenatal care,
healthcare providers should assess both maternal mental health and partner employment
status as part of comprehensive prenatal care to identify at-risk families early and offer
targeted support.

One of the main findings of our study is that lower health literacy and reduced.perceived
control over health are associated with higher EPDS score, which aligns with existing studies
which have demonstrated the critical role of health literacy in maternal mental health. These
studies demonstrate that inadequate health literacy impairs a mother's ability to recognize
and manage depressive symptoms, thereby increasing her vulnerability to postpartum
depression (5, 48). Furthermore, low health locus.of control beliefs, reflecting a sense of
helplessness over health outcomes, have been found to contribute to higher stress and
depressive symptoms among pregnant women (49).

To address this issue, health literacy interventions should be integrated into prenatal and
postnatal care. These interventions should focus on empowering women by educating them
about mental health, self-care, and the support services available. Programs that enhance
perceived health locus of control and self-efficacy may also reduce depressive symptoms and
improve overall pregnancy outcomes, particularly among populations with lower education
levels orlimited/access to healthcare.

One of the strengths of-this study may lies in its methodological framework, which
incorporates advanced statistical techniques such as GLMtree and regression trees analysis.
These sophisticated methods, enabled us to overcome the limitations of traditional linear
modelling and identify complex interactions and non-linear relationships between health
literacy, health locus of control, and depression.

This study has some limitations. The cross-sectional design means that we cannot establish
temporal relationships or causality between variables, so our findings reflect associations

rather than definitive causal pathways. Additionally, since the data were collected via self-
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report questionnaires, there is a risk that social desirability bias may have affected the

accuracy of participants' responses.

Conclusion
Health literacy and health locus of control may be associated with depression during

pregnancy. Lower health literacy and a reduced health locus of control may lead to higher
depression score in pregnant women. Other factors that can increase depression scores
include a higher number of pregnancies, children and abortions; unintended pregnancy; a
lower income or education level; and a spouse's self-employment. Therefore, policymakers
and healthcare providers are recommended to implement prenatal depression screening
targeting more vulnerable groups. Interventions could also besimplementéd:to increase
health literacy and empower pregnant women in relation to their health locus of control, for

example through targeted educational counseling and community-basedsupport.

Acknowledgments: The authors express their gratitude:to ‘all the women who participated in the
study.

Avadilability of Data and Materials: The data.that support the findings of this study are available from
the corresponding author upon reasenable request.

Conflicts of interest: The authors.have no financial or other relationships that could be perceived as a
potential conflict of interest.

Consent for publication: Not applicable

Ethical Approval and consent to participate: This'study was conducted in accordance with the ethical
principles outlined in the Declaration of Helsinki. The study process was explained to all participants
and informed consent forms were completed prior to participation in the study. This study was also
approved by the Ethics Committee at Gonabad University of Medical Sciences under the code
IR.GMU.REC.1401.155.

Funding: The authors declare that the funding sources for this study had no involvement in the study

desigh; collection, analysis, or interpretation of data; writing of the report; or the Decision to submit
the manuscript for publication.

Authors' Contribution: All authors have read and approved the final version of the manuscript. Study
concept and design: AM.M, M. M. Acquisition of data: AM.M, SM. H. Analysis and interpretation of
data: M.E., R.RB,/AM.M., M. M. Drafting of the manuscript: M.E., R.RB., AM.M., M. M., SM. H. Critical
revision of the manuscript for important intellectual content: M.E., R.RB., AM.M. Statistical analysis:
M.E, AM.M. Administrative, technical, and material support: AM.M, M. M. Study supervision: AM.M,
M. M.

Reference



? Journal of Health Literacy
0

Masthad Univer sty of MeCcal Senced

1. Wittayapun Y, Tanasirirug V, Butsripoom B, Ekpanyaskul C. Factors affecting health-
promoting behaviors in nursing students of the faculty of nursing, Srinakharinwirot University,
Thailand. Thai Journal of Public Health. 2010;40(2):215-25.

2. Goston JL, Caiaffa WT, de Souza Andrade AC, Vlahov D. Health behaviors and
occupational stress of Brazilian civil servants living in an urban center. American journal of
industrial medicine. 2013;56(1):49-57. https://doi.org/10.1002/ajim.22004 PMid:22228199

3. Owrangi A, Yousliani G, Zarnaghash M. The relationship between the desired
disciplinary behavior and family functioning locus of control and self esteem among high
school students in cities of tehran province. Procedia - Social and Behavioral Sciences.
2011;30:2438-48. https://doi.org/10.1016/j.sbspro.2011.10.476

4, Dominiak M, Antosik-Wojcinska AZ, Baron M, Mierzejewski P, Swiecicki L.
Recommendations for the prevention and treatment of postpartum depression. Ginekologia
polska. 2021;92(2):153-64.

5. Zahmatkesh Z, Peyman N, Tehrani H, Esmaily H. The Relationshipbetween Postpartum
Depression and Self-efficacy and Mental Health Literacy. Journal of Health Literacy.
2020;5(1):32-8.

6. Rahmani N, Mostafavian Z, Nasiri R,/ Farajpour A. Comparison of health literacy
between the pregnant women referring to health care centers and those referring to private
offices. Journal of Health Literacy. 2019;4(2):35-43.

7. Aktas S, Calik KY. Factors affecting depression during pregnancy and the correlation
between social support and pregnancy depression. Iranian Red Crescent Medical Journal.
2015;17(9):e16640. https://doi.org/10.5812/ircmi.16640 PMid:26473071
PMCid:PMC4601205

8. Global, regional, and.national incidence, prevalence, and years lived with disability for
354 diseases and injuries for 195 countries and territories, 1990-2017: a systematic analysis
for .the. Global" Burden,/ of Disease Study 2017. Lancet (London, England).
2018;392(10159):1789-858. https://doi.org/10.1016/S0140-6736(18)32279-7

9. FrayneJ, Nguyen T, Allen S, Hauck Y, Liira H, Vickery A. Obstetric outcomes for women
with severe mental illness: 10 years of experience in a tertiary multidisciplinary antenatal
clinic. Archives of gynecology and obstetrics. 2019;300(4):889-96.
https://doi.org/10.1007/s00404-019-05258-x PMid:31410569

10. Silva MMdJ, Santos CBd, Clapis MJ. Construct elaboration and validity of the
Pregnancy Depression Risk Scale. Revista Brasileira de Enfermagem. 2023;76(2):e20220306.
https://doi.org/10.1590/0034-7167-2022-0306 PMid:36888797 PMCid:PMC9987458

11. Aflakseir A-A, Mohammad-Abadi M-S. The role of health locus of control in predicting
depression symptoms in a sample of Iranian older adults with chronic diseases. Iranian journal
of psychiatry. 2016;11(2):82.


https://doi.org/10.1002/ajim.22004
https://doi.org/10.1016/j.sbspro.2011.10.476
https://doi.org/10.5812/ircmj.16640
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1007/s00404-019-05258-x
https://doi.org/10.1590/0034-7167-2022-0306

? Journal of Health Literacy
0

Masthad Univer sty of MeCcal Senced

12. Li W, Zhao Z, Chen D, Kwan M-P, Tse LA. Association of health locus of control with
anxiety and depression and mediating roles of health risk behaviors among college students.
Scientific reports. 2025;15(1):7565. https://doi.org/10.1038/s41598-025-91522-x
PMid:40038503 PMCid:PMC11880558

13. Nasrabadi M, Zerangian N, Khorasani EC, Boskabadi M, Peyman N. Comparison of
Health Literacy of Mothers with Preterm and Full-term Birth in Exclusive Breastfeeding and
Related Factors. Journal of Health Literacy. 2026;11(2):41-52.

14. Sahrayi M, Panahi R, Kazemi S-s, Rostam Z-G, Rezaei H, Jorvand R. The study of Health
Literacy of adults in Karaj. Journal of Health Literacy. 2017;1(4):230-8.

15. Kutner M, Greenburg E, Jin Y, Paulsen C. The Health Literacy of America's Adults:
Results from the 2003 National Assessment of Adult Literacy. NCES 2006-483. National Center
for education statistics. 2006.

16. Rezaei F, Zardosht Z, Sarikhani Y, Rahimi T. The relationship between self-care and
health locus of control in pregnancy: a cross-sectional study of “lranian women. BMC
pregnancy and childbirth. 2025;25(1):846. https://doi.org/10.1186/s12884-025-07997-z
PMid:40813644 PMCid:PMC12351854

17. Moshki M, Mokhtari AM, Sheibani F, Dogonchi M. The role of health locus of control,
health literacy and people attitudesregarding coronavirus (COVID-19) vaccination. Journal of
Public Health and Development. 2023;21(3):168-80.
https://doi.org/10.55131/jpHd/2023/210313

18. Ghaffarzadeh Khoei M, Lamyaian M, Lotfi R, Montazeri A. The relationship between
postpartum depression and health literacy among nulliparous women. Payesh. 2017;16(6):-.

19. Montazeri A, Tavousi M, Rakhshani F, Azin A, Jahangiri K, Ebadi M. Development and
psychometric measure of Health Literacy Iran Urban population (18 to 65 years). Journal of
Health Science Institute. 2014;13(5):589-99.

20. Rostami F, Mohaghegh H, Sajjadi H, Nejad FN, Harouni GG. Does mothers’ health
literacy affect.their children’s quality of life? Koomesh. 2018;20(3):432-8.

21. Kassianos AP, Symeou M, loannou M. The health locus of control concept: Factorial
structure, psychometric properties and form equivalence of the Multidimensional Health
Locus of Control scales. Health Psychology Open. 2016;3(2):2055102916676211.
https://doi.org/10.1177/2055102916676211 PMid:35223073 PMCid:PMC8864536

22. Moshki M, Ghofranipour F, Hajizadeh E, Azadfallah P. Validity and reliability of the
multidimensional health locus of control scale for college students. BMC Public health.
2007;7(1):295. https://doi.org/10.1186/1471-2458-7-295 PMid:17942001
PMCid:PM(C2206030



https://doi.org/10.1038/s41598-025-91522-x
https://doi.org/10.1186/s12884-025-07997-z
https://doi.org/10.55131/jphd/2023/210313
https://doi.org/10.1177/2055102916676211
https://doi.org/10.1186/1471-2458-7-295

? Journal of Health Literacy
0

Masthad Univer sty of MeCcal Senced

23. Wallston KA. Assessment of control in health-care settings. Stress, personal control
and health. 1989;1:85-105.

24. Mirzania M, Khajavi A, Moshki M. Validity and reliability of form C of the
multidimensional health locus of control scale in pregnant women. Iranian Journal of Medical
Sciences. 2019;44(4):307.

25. Nikpour M. Relationship between delivery method and postpartum depression.
Journal of Fundamentals of Mental Health. 2012;14(53):46-53.

26. Boyce PM, Todd AL. Increased risk of postnatal depression after emergency caesarean
section. The Medical journal of Australia. 1992;157(3):172-4. https://doi.org/10.5694/j.1326-
5377.1992.tb137080.x PMid:1635490

27. Montazeri A, Torkan B, Omidvari S. The Edinburgh Postnatal'Depression.Scale (EPDS):
translation and validation study of the lIranian version. BMC. psychiatry. 2007;7(1):11.
https://doi.org/10.1186/1471-244X-7-11 PMid:17408479 PMCid:PMC1854900

28. Eghbalian M, Akbari H, Norozi M, Nasab H, KaramaliM, Imani M, et al. Investigation
of Factors Related to Body Mass Index among Military Personnel Using the GLMMtree Model
in Tehran. Journal of Military Medicine. 2024;26(4).

29. Fokkema M, Smits N, Zeileis” A, Hothorn T, Kelderman H. Detecting treatment-
subgroup interactions in clustered data with generalized linear mixed-effects model trees.
Behavior research methods. 2018;50(5):2016-34. https://doi.org/10.3758/s13428-017-0971-
x PMid:29071652

30. Norouzi M, Nasiri N, Amiri S, Nasab H, Bagheri N, Eghbalian M, et al. Influential Factors
on the Prevalence of Childhood Obesity and Overweight in Jiroft, Kerman Province, Iran.
Iranian Journal of Public. Health. 2026;55(1):162-72.

31. Magawa S, Yanase S, Miyazaki T, Igura K, Maki S, Nii S, et al. Relationship between
Edinburg Postnatal Depression Scale (EPDS) Scores in the Early Postpartum Period and
Related Stress Coping Characteristics. Healthcare (Basel, Switzerland). 2022;10(7).
https://doi.org/10.3390/healthcare10071350 PMid:35885876 PMCid:PMC9319105

32. Ousman SK: Postpartum depression and associated factors among women visiting
postnatal clinic in Ethiopia. Ethiopian Journal of Reproductive Health. 2025;17(01).
https://doi.org/10.69614/ejrh.v17i01.857

33. Shahmiry H, Momtazi S. The prevalence of depression and its relationship with
personal characteristics in pregnant women. Medical Journal of Tabriz University of Medical
Sciences. 2010;28(2):83-6.

34, Besharat MA, Abdolmanaf A, Farahani H, Khodaei MR. The moderating role of locus
of control on the relationship between anger and depression in patients with major depressve


https://doi.org/10.5694/j.1326-5377.1992.tb137080.x
https://doi.org/10.5694/j.1326-5377.1992.tb137080.x
https://doi.org/10.1186/1471-244X-7-11
https://doi.org/10.3758/s13428-017-0971-x
https://doi.org/10.3758/s13428-017-0971-x
https://doi.org/10.3758/s13428-017-0971-x
https://doi.org/10.3390/healthcare10071350
https://doi.org/10.69614/ejrh.v17i01.857

? Journal of Health Literacy
0

Masthad Uriver sty of Mec<al Sonced

disorder. Contemporary Psychology, Biannual Journal of the Iranian Psychological
Association. 2012;6(2):15-25.

35. Yim IS, Tanner Stapleton LR, Guardino CM, Hahn-Holbrook J, Dunkel Schetter C.
Biological and psychosocial predictors of postpartum depression: systematic review and call
for integration. Annual review of clinical psychology. 2015;11(1):99-137.
https://doi.org/10.1146/annurev-clinpsy-101414-020426 PMid:25822344
PMCid:PMC5659274

36. Khuzaiyah S, Yildiz M, Hashim SH. Transformation of the Health Technology System in
Developing Countries Post-pandemic Crisis and the Recommendation” to Maintain
Sustainability: Lesson Learned from COVID-19 Pandemic. In: Sari N, Mardiah ANR; Shaw R,
editors. Post-Pandemic Crisis Turning Point Towards Health Resilience. Singapore: Springer
Nature Singapore; 2025. p. 133-57. https://doi.org/10.1007/978-981-95-0317+9..8

37. Esmaelzadeh SS, Shirzad T, Rahimzadeh M. Pregnancy out Come and Postpartum
Depression Among Women with Wanted and Unwanted Pregnancy. Alborz University of
Medical Sciences Journal. 2021;10(4):394-404.

38. Qiu X, Zhang S, Sun X, Li H, Wang D./Unintended pregnancy and postpartum
depression: a meta-analysis of cohort and case-control studies. Journal of Psychosomatic
Research. 2020;138:110259. https://dei.org/10.1016/].jpsychores.2020.110259
PMid:33002811

39. Khuzaiyah S, Abdul-Mumin KH, Hashim SH. Scoping Review of Health Care-Seeking
Behavior and Antenatal Care Visits Among Pregnant Adolescents in Low- and Middle-Income
Countries. Nursing for women's health. 2026;30(2):120-30.
https://doi.org/10.1016/j.nwh.2025.09.004 PMid:41592748

40. Ning J, Dengd, Li'S, Lu C, Zeng P. Meta-analysis of association between caesarean
section and postpartum depression risk. Frontiers in Psychiatry. 2024;15:1361604.
https://doi.org/10.3389/fpsyt.2024.1361604 PMid:38606408 PMCid:PMC11006970

41. Grisbrook M-A, Dewey D, Cuthbert C, McDonald S, Ntanda H, Giesbrecht GF, et al.
Associations among Caesarean section birth, post-traumatic stress, and postpartum
depression symptoms. International journal of environmental research and public health.
2022;19(8):4900. https://doi.org/10.3390/ijerph19084900 PMid:35457767
PMCid:PM(C9025262

42. Fiala A, Svancara J, Klanova J, Ka$parek T. Sociodemographic and delivery risk factors
for developing postpartum depression in a sample of 3233 mothers from the Czech ELSPAC
study. BMC psychiatry. 2017;17(1):104.

43, Sheela C, Venkatesh S. Screening for postnatal depression in a tertiary care hospital.
The Journal of Obstetrics and Gynecology of India. 2016;66(Suppl 1):72-6.
https://doi.org/10.1007/s13224-015-0766-x PMid:27651581 PMCid:PMC5016406



https://doi.org/10.1146/annurev-clinpsy-101414-020426
https://doi.org/10.1007/978-981-95-0317-9_8
https://doi.org/10.1016/j.jpsychores.2020.110259
https://doi.org/10.1016/j.nwh.2025.09.004
https://doi.org/10.3389/fpsyt.2024.1361604
https://doi.org/10.3390/ijerph19084900
https://doi.org/10.1007/s13224-015-0766-x

? Journal of Health Literacy
0

Masthad Uriver sty of Mec<al Sonced

44, Najafi_Sharjabad F, Davani N, Rayani S, Mohammadi S. Evaluation of Sociocultural,
Obstetric, and Child Related Factors Associated with Postpartum Depression in Bushehr,
Southwest of Iran. Journal of Pediatric Perspectives. 2021;9(1):12865-76.

45, Cabeza de Baca T, Woijcicki JM, Epel ES, Adler NE. Lack of partner impacts newborn
health through maternal depression: A pilot study of low-income immigrant Latina women.
Midwifery. 2018;64:63-8. https://doi.org/10.1016/j.midw.2018.05.014 PMid:29990627
PMCid:PMC6084475

46. Khuzaiyah S, Gomes RF, Ayuanda LN, Abdul-Mumin KH, Hashim SH. Partners’ Stress Is
Also a Source of Maternal Stress. Maternal Stress during Pregnancy and Postpartum: Impact
on Maternal Health and Fetal Development: Springer; 2026. _p: 251-83.
https://doi.org/10.1007/978-3-032-09245-8 12

47. Kebede AA, Gessesse DN, Aklil MB, Temesgan WZ, AbegazMY, Anteneh TA, et al. Low
husband involvement in maternal and child health services and intimate partner violence
increases the odds of postpartum depression in northwest Ethiopia: A_community-based
study. PLoS one. 2022;17(10):e0276809. https://dai.org/10.1371/journal.pone.0276809
PMid:36288375 PMCid:PM(C9604988

48, Zhang L, Ren L, Li H, Qiu H, Yang H, Shi X; et al. The effects of maternal health literacy,
family functioning and self-efficacy on"antepartum depression in pregnant women in China:
a moderated mediation model. BMC psychiatry. 2025;25(1):101.
https://doi.org/10.1186/s12888-025-06557-1 PMid:39910479 PMCid:PMC11796024

49, Nguyen NT, Pengpid S. Proactive approaches to preventing postpartum depression in
non-depressive pregnant women: a comprehensive scoping review. Frontiers in Global
Women's Health. 2025;6:1497740. https://doi.org/10.3389/fgwh.2025.1497740
PMid:40270689 PMCid:PMC12014592



https://doi.org/10.1016/j.midw.2018.05.014
https://doi.org/10.1007/978-3-032-09245-8_12
https://doi.org/10.1371/journal.pone.0276809
https://doi.org/10.1186/s12888-025-06557-1
https://doi.org/10.3389/fgwh.2025.1497740

