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Introduction

The maternal role is very important to ensure the infant’s 
safety, survival, and well‑being, but it does not come without 
costs.[1] In this period as much as the physical aspects, social 
and psychological aspect are important.[2] In fact, postpartum 
is a transitional period when mother faces new roles, patterns, 
and relationships, and has to adjust herself  with all of  them.[3] 
The World Health Organization (WHO) states that maternal 
mental health problems may lead to impose huge social, and 
economic burden on women, their infants, their families, and 
society, and create a major public health challenge. The peak 
prevalence of  major depressive disorders in women occurs 
during the childbearing period and the first postpartum year.[4] 
Some symptoms of  postpartum depression include depressed 
mood and/or loss of  pleasure, changes in weight or sleep, 
fatigue or loss of  energy, feeling of  worthlessness or guilt, 
concentration difficulties, and suicidal ideation.[5] Although 
the overall prevalence of  mental disorders is similar for both 

men and women, it seems that the effect of  depression and 
anxiety disorders on women’ mental health is more excessive, 
especially during childbearing.[6] In addition to the considerable 
negative personal impact of  postpartum depression (PPD) on 
women, PPD also negatively impacts marital relationships.[7] 
PPD may also detrimentally affect mother–infant attachment, 
and infant social‑cognitive development. Depressed mothers 
are less emotionally sensitive and have less attention to their 
infant’s emotional state. These serious implications make PPD 
an important mental illness. For this reason, the study of  PPD 
tremendous impacts on mothers, supporting systems, child’s 
development and familial relationships is essential.[7] The 
disability of  a woman in adjusting herself  with these changes 
affects herself, her infant, other children she may have, and her 
partner.[5] Healthy People 2010 has listed the improvement of  the 
health and well‑being of  women, infants, children, and families as 
its goals.[5] An important problem among people with depression 
is the low rate of  diagnosis and treatment of  these patients. Only 
less than half  of  the women suffering from major depression 
disorder are identified and treated due to the complexity of  the 
depression diagnosis as a clinical and health issue.[8]
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In the field of  health education, certain models help us to explain 
the occurrence of  behaviors and to conduct health education 
program in order to consider its effect on an especial behavior.[9] 
Therefore, the selection of  a model for comprehension knowledge 
about postpartum depression is necessary. The selected model 
should be able to know the predictor factors of  the behavioral 
changes and their effects on postpartum depression. One of  the 
most frequently used models in health education and promotion 
is the PRECEDE model (Predisposing, Reinforcing, Enabling, 
Causes in, Educational Diagnosis and Evaluation).

The PRECEDE portion of  the model (Phases 1–4) includes 
social, epidemiological, behavioral, environmental, educational, 
administrative, and policy assessments. The PRECEDE model 
has been developed by Green and Kreuter as a theoretical 
model to identify the needs for educational programs and health 
promotion.[10]

In the view of  PERCED model, health and its risk factors have 
different dimensions.[11] In this model, all the background factors 
and dependent factors are classified based on their importance 
and effects.[12]

According to this model, people’s perceived ability to control their 
health is an important issue.[13] For example, Health Locus of  
Control (HLC) can be regarded as an individual’s belief  about the 
determiners of  health and its outcomes. In HLC field, researches 
have mostly focused on internal control (i.e. personal behaviors), 
chance control (i.e., fate/luck), and control by powerful 
others (i.e., health professionals and other people).[14]

People with a strong IHLC believe that their behaviors determine 
their health status. They are more likely to seek information about 
health‑threatening conditions and follow healthier behaviors, 
such as disease prevention to maintain their health.[13] In contrast, 
an external HLC (EHLC) is marked by the belief  of  fate 
influence, powerful others, or effective supernatural occurrences 
upon one’s health.[15] The importance of  these attitudes is due 
to their potential negative consequences on affected individuals, 
their families, economic affairs, and public health. Based on 
previous reports, mental disorders are the second disease forced 
on economic affairs.[12] It is estimated that by 2020, major 
depression will be the single leading cause of  disease burden 
in the world.[12] Although the perinatal phase is considered as a 
pleasure period, many women frequently experience adjustment 
difficulties and depressive symptoms during their pregnancy and 
the postpartum period.[16] A study which examined the factors 
associated with promoting behaviors of  mental health using 
PRECEDE framework among Hong Kong adults showed that 
predisposing, enabling, and reinforcing factors are important to 
understand promoting behavioral practices for mental health. 
The knowledge of  these factors contributed to the promotion 
of  mental well‑being and life quality.[12] In spite of  unclear 
relationship between HLC and PPD,[17] HLC role in the prediction 
of  prenatal depression has been significant.[17,18] The study of  
predisposing variables (related to IHLC, EHLC), dependent and 

independent variables (related to general health questionnaire or 
GHQ) and the prediction of  postpartum depression based on 
PERCED model is a suitable and integrated assessment.

The purpose of  this study was to apply the PRECEDE model 
and HLC on Iranian pregnant women for preventing PPD. It 
was hypothesized that predisposing, enabling and reinforcing 
factors would serve as antecedents to general health, which in 
turn affect postpartum depression.

Materials and Methods

Ethical considerations
This study protocol was approved by ethical and research 
committees at Gonabad University of  Medical Sciences 
(N. 296/A).

The authors respected to the Helsinki Declaration concerning 
human rights. They followed the correct research procedures 
concerning to the human and animal treatment. Also, brochure 
and verbal information about the study contents were provided 
to the participants. The respondents were anonymous and 
participated willingly and voluntarily in this study.

Procedures and participants
The correlative path analysis design was used to investigate 
direct and indirect structural relationships among variables. 
Convenience sampling method was applied to select study 
subjects including 230 pregnant women who were attended 
in three urban healthcare centers for their routine pregnancy 
examinations in the north‑east of  Iran. Inclusion criteria 
consisted of  residing in the north‑east of  Iran, gestational age 
between 28 and 30 weeks, literacy (ability to read and write), 
healthy fetus on ultrasound, history loss of  mental disease 
or depression, and subject’s consent for participation in the 
study. Exclusion criteria were as follows: Having the history of  
hospitalization or stillbirth, serious physical and mental problems 
such as death of  a first degree relative during intervention, and 
subject’s disinclination to continue. The postpartum depression 
of  pregnant women was measured from the beginning of  the 
study until 15–20 days after birth. Because of  researchers’ serious 
tracking, all 230 subjects who participated in the study filled out 
the questionnaires.

Questionnaire
Researcher‑made	questionnaire
This questionnaire was based on the constructs of  the 
PRECEDE model to identify and examine predisposing, 
enabling, and reinforcing factors and designed through 
literature review and examined by an expert panel comprising 
the specialists of  health education, psychology, biostatistics, 
and obstetrics. After receiving comments and resolving and 
modifying the problems, the questioner was made available to 
15 pregnant women for assessing its content. After completion 
of  the questionnaire by pregnant women, the challengeable 
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and vague questions were modified or removed. To determine 
reliability, the questionnaire was made available to 30 pregnant 
women, and after completion, Cronbach’s alpha was found to 
be 83%. To assess credibility, the questionnaires were again 
returned to the first subjects to be completed after 3 weeks using 
retest method. This questionnaire comprised of  predisposing 
factors (35 items), enabling factors (10 items), and 2 items on 
reinforcing factors (these questions assessed pregnant women’s 
understandings of  perceived support from their relatives).

General	health	questionnaire‑28
The General Health Questionnaire is widely used as screening 
instrument for assessing the presence of  distress, psychopathology, 
and overall well‑being. Also, this questionnaire has showed high 
reliability and validity.[19] The 28‑item version (GHQ‑28) was 
derived from the GHQ‑60 version in the 1970s to distinguish four 
correlated concepts as subscales A, B, C and D. Each subscale 
includes seven items, for example the presence of  somatic 
symptoms (subscale A, items 1–7), anxiety and insomnia (subscale 
B, items 22–28), social dysfunction (subscale C, items 15–21) and 
severe depression (subscale D, items 22–28).[20]

The psychometric properties of  the Persian version of  GHQ‑28 
have been found acceptable. The test–retest, split‑half, Cronbach 
alpha, the sensitivity and specificity of  this questionnaire were 
calculated as 0.70, 0.93, 0.89, 0.88 and 0.79, respectively.[21]

Edinburgh	postnatal	depression	scale
This tool contains 10 short statements, with 4 answers for each 
statement and is used to identify postnatal depression. Scores 
less than 12 are considered as depressed and 12 and over as 
non‑depressed. The validity and reliability of  the questionnaire 
have been confirmed in Iran. Cronbach’s alpha coefficient and 
test‑rest reliability were found to be 0.86 and 0.80, respectively.[22]

Multidimensional	HLC	scale
This scale predicts health behaviors according to participants’ 
beliefs. In this study, Form B was used comprising three 
components (6 items for each; totally 18 items), namely 
Internal Health Locus of  Control (IHLC), Powerful Others 
Health Locus of  Control (PHLC) and Chance Health Locus 
of  Control (CHLC). All items contained 6‑point Likert style, 
scoring from 1 to 6. So a person’s score could vary from 
6 to 36 for each component, and they would not be summed 
together, but were calculated independently. There was no 
cut‑off  point in this tool, and the mean score was used for final 
evaluation.[23] After translating this scale, face, content, concurrent 
and construct validity, test‑retest reliability, parallel tests, and 
internal consistency were confirmed in Iran.[24]

Analysis
The data was analyzed by using SPSS 20 software. In addition to 
descriptive analysis, several statistical tests were used to evaluate 
different demographic, dependent and independent variables of  
the study including mean age, mean marriage age and Pearson 

correlation matrix. Also, path analysis of  relationship, direct, 
indirect and total effects as well as fitness indexes were calculated 
using LISREL 8.5 software.

Results

Demographic data results showed that subjects’ mean 
age was 27.909 ± 5.812 years and mean marriage age was 
75.56 ± 67.79 months. According to the PRECEDE model 
framework, the predisposing (knowledge and attitude), enabling, 
and reinforcing factors were expected to be indirectly associated 
with postpartum depression disorder through moderating 
score of  GHQ. In fact, these factors were predicted to have 
a direct effect on the GHQ score and an indirect effect on 
postpartum depression. The relationship between the mentioned 
components using Pearson correlation coefficient is reported 
in Table 1.

Table 1
The Bivariate relations of  the study variables are presented 
in Table 2. As it is demonstrated, all three components of  
HLC (IHLC, PHLC and CHLC) had significant correlations with 
PPD. Also, it was observed that IHLC was correlated significantly 
with PHLC and CHLC. Besides, CHLC was significantly 
associated with PHLC. Also enabling factor had a negatively 
significant correlation with IHLC and PHLC. Furthermore, 
reinforcing factor was significantly associated with knowledge and 
CHLC, while the others had a negatively significant relationship 
with IHLC.

Moreover, GHQ was significantly associated with PPD 
(β=0.501, standard error [SE] =0.044, P < 0.001). In terms 
of  the background variables, CHLC and reinforcing factor 
were significantly related to GHQ. As compared with CHLC, 
GHQ was primarily driven by reinforcing factor, respectively 
(β=0.247, SE = 0.447, P < 0.001).

Path analysis of  relationship based on the PRECEDE model has 
been summarized in Figure 1. The arrows indicate the direction 
of  the path, from exogenous variables (knowledge, IHLC, 
PHLC, and CHLC, as well as enabling and reinforcing factors) 
toward endogenous variables (general health and postpartum 
depression). Although the PRECEDE model assumes that the 
effects of  the background variables on postpartum depression are 
mediated by GHQ score, the relatively poor fitness of  the model 
suggested that the examination of  the direct paths from the 
background variables to postpartum depression was warranted. 
Therefore, we added the direct effect of  enabling factor on the 
postpartum depression.

Figure 1
The general purpose of  the model was to investigate the effects 
of  predisposing (knowledge, IHLC, PHLC, and CHLC), 
enabling, and reinforcing factors as well as the general health on 
postpartum depression using a path analysis model.
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Coefficients of  direct, indirect, and overall effects as well as the 
explained variance between the variables are presented on the 
model [Table 2].

Table 2
The fitness of  the proposed model was assessed through 
Chi‑square (χ2), the goodness of  fit index (GFI), the index of  ratio 
of  χ2 to the degree of  freedom, the comparative fit index (CFI), 
the normed fit index (NFI), the relative fit index (RFI), Akaike’s 
information criterion (AIC), the root mean square error of  
approximation (RMSEA) and the standardized root mean square 
residual (SRMR) [Table 3]. Since each of  the indices indicates 
only a specific aspect of  the model fitness, usually several indices 
are used to assess the adequacy of  model fitness.[25]

Table 3
When the values of  CFI, NFI, RFI, and GFI approach to 1, 
the model fitness is favorable. Although the Chi‑square index is 
usually used to assess the goodness of  fit, it is increased when 
the sample size and the degree of  freedom increase. Therefore, 
using SRMR and RMSEA has been recommended.[26] According 
to Schermelleh‑Engel et al.,[27] a value between 0 and 0.05 for 
SRMR indicates a good fitness, while a value between 0.05 and 
0.1 indicates an acceptable fitness. Also, a value between 0 and 
0.08 for RMSEA indicates a good fit. Thus, according to the 
figures in table 3, it can be argued that the path analysis model 
has followed a good fitness.

Discussion

The prevalence of  PPD in both developed and developing 
countries has led to consider this disorder as a major problem 
of  general health in these countries.[22] PPD is a preventable 
and curable disorder, and most depressed mothers will be 
fully recovered and returned to their normal life through early 
diagnosis and treatment.[28] Therefore, the recognition of  
preventive factors is considered as an important step in the 
treatment of  PPD. Predisposing factors like knowledge, IHLC, 
PHLC and CHLC as well as enabling and reinforcing factors are 
presented as the underlying factors of  the PRECEDE model. 
Considering each of  these factors by individuals and the society 
plays an important role in the prevention of  this disorder.

All three factors of  predisposing, enabling, and reinforcing were 
considered as the exogenous variables, and as demonstrated in 
the path analysis model no hypothesis was assumed about the 
effect of  other variables on them. Moreover, the general health is 
assumed as an intermediate variable in the relationship between 

Table 1: Bivariate relations between study variables
Knowledge IHLC PHLC CHLC Enabling Reinforcing GHQ PPD

Knowledge 1.00
IHLC −0.058 1.00
PHLC 0.044 0.358** 1.00
CHLC 0.135 0.118** 0.335** 1.00
Enabling 0.039 −0.282** −0.328** −0.088 1.00
Reinforcing 0.344** −0.294** 0.047 0.314** 0.038 1.00
GHQ 0.128 −0.072 0.009 0.190* 0.156 0.293** 1.00
PPD 0.202* 0.112* 0.137* 0.150* 0.395** 0.268** 0.501** 1.00
*P<0.05. **P<0.01. IHLC: Internal health locus of  control; PHLC: Powerful others health locus of  control; CHLC: Chance health locus of  control; GHQ: General health questionnaire; PPD: Postpartum depression

Table 2: Direct, indirect and total effects
Variable Direct effect Indirect effect Total effect
Knowledge 0.37 ‑ 0.37

GHQ IHLC 0.35 ‑ 0.35
PHLC 0.33 ‑ 0.33
CHLC 0.49 ‑ 0.49
Enabling 0.68 ‑ 0.68
Reinforcing 0.53 ‑ 0.53
Knowledge ‑ 0.19 0.19
IHLC ‑ 0.18 0.18

Postpartum PHLC ‑ 0.17 0.17
depression CHLC ‑ 0.25 0.25

Enabling 0.44 0.35 0.79
Reinforcing ‑ 0.27 0.27
GHQ 0.52 ‑ 0.52

IHLC: Internal health locus of  control; PHLC: Powerful others health locus of  control; CHLC: Chance 
health locus of  control; GHQ: General health questionnaire; PPD: Postpartum depression

Table 3: Path analysis model fitness indices
χ2 Df GFI CFI NFI RFI AIC RMSEA SRMR
2.09 4 1 1 0.99 0.92 82.09 000 0.01
GFI: Goodness of  fit index; CFI: Comparative fit index; NFI: Normed fit index; RFI: Relative fit 
index; AIC: Akaike’s information criterion; RMSEA: Root mean square error of  approximation; 
SRMR: Standardized root mean square residual

Figure 1: PRECEDE model and HLC to understanding postpartum 
depression
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these three factors and PPD. Additionally, among the background 
variables, enabling factor was directly associated with PPD.

Knowledge, IHLC, PHLC and CHLC were considered as 
predisposing factors. Predisposing factors like knowledge, 
attitude, beliefs, values and perception of  the needs and abilities 
are pre‑behaviors that provide people basic reasons and motivate 
them to do certain behaviors., These factors motivate a person 
or a group to adopt a behavior and belong to the realm of  
psychology including cognitive and effective aspects like feeling, 
beliefs, values and a sense of  trust. HLC refers to someone’s’ 
belief  to have the ability to control his own health. So this can 
be a part of  predisposing factors in the PRECEDE model 
which guides a person to control his diseases/sickness such as 
postpartum depression. The results of  path analysis modeling 
showed that knowledge had a significant relationship with GHQ 
score among pregnant women. Health education programs 
are perquisites of  behavior change. They increase the level of  
knowledge and create positive attitude. It is clear that effort 
in promoting women’s knowledge to reinforce their self‑care 
improves their quality of  life during pregnancy.[29] Our findings 
are similar to those of  Sabzmakan et al.[30] They studied the 
effectiveness of  an educational program based on the PRECEDE 
model (predisposing factors, enabling factors, reinforcing factors) 
on the reduction of  depression level as well as GHQ score. 
They reported significant correlations between IHLC, PHLC, 
and CHLC with pregnant women’s GHQ score. They stated 
that women with more IHLC toward this phenomenon enjoyed 
better mental health and observed a significant relationship 
between IHLC and PPD. Although Abraham[17] and Lamanna[31] 
showed a negatively significant relationship between IHLC and 
postpartum depression, the results of  a study by Springer et al.[32] 
showed that pregnant women with higher IHLC enjoyed healthier 
nutrition. IHLC was associated with knowledge, positive 
attitude, psychological status, health behaviors and health. In 
contrast, most external beliefs of  HLC were associated with 
negative health behaviors and poor psychological status.[23] In 
the present study, no relationship was found between PHLC and 
PPD. Researchers did not find any similar studies in this regard. 
Results revealed a significant relationship between CHLC and 
PPD. Richardson et al.[18] showed that CHLC is an important 
predictor of  depression, especially among pregnant women. 
Benassi et al.[33] found that belief  control is associated with PPD.[33] 
Their results showed a positively significant relationship between 
PHLC and CHLC. However, the results of  a study conducted by 
Moshki et al.[34] on the investigation of  the relationship between 
the health control beliefs and lifestyle in pregnant women showed 
an insignificant relationship between two external beliefs.

The results revealed a significant relationship between GHQ 
score and reinforcing factors. Reinforcing factors generally 
included perceived social support that affects pregnant women’s 
GHQ score. These results are consistent with most results 
of  the previous studies such as Logsdon et al.,[1] Reid and 
Meadows‑Oliver[35] and Masoudnia.[36] Also, there was a negatively 
significant correlation between the mothers’ perceived social 

support and the incidence of  PPD. Thus, mothers with high 
scores of  perceived social support showed fewer symptoms of  
postpartum depression than others. Explaining the mechanisms 
that relate social support to the incidence of  depression is 
complex. Researchers have identified a range of  paths which 
show that the lack of  social support leads to depression.

Generally, the results of  path analysis modeling showed that 
the proposed model had a very good fitness with the data 
in the current study. Accordingly, GHQ score has played its 
mediating role very well. This means that the relationship between 
background factors (predisposing, enabling, and reinforcing) 
and depression disorder is affected by GHQ score. Since in 
the PRECEDE model, predisposing factors provide necessary 
motivation to do health behaviors, knowledge and attitude (HLC) 
of  the study subjects can be considered as facilitating causes of  
adopting preventive health behaviors against depression.

Mothers are fully active in their role. When they feel healthy 
the society considers them healthy. However, PPD can be 
explained through clinical criteria, physical symptoms and social 
recognition. General health is considered as an indicator including 
all physical symptoms and personal and social functions. 
Therefore, paying attention to pregnant women mental health 
is a significant point in predicting PPD.

A limitation of  this study was selecting subjects only from urban 
pregnant women. Urban women may have different feelings 
toward pregnancy and childbirth due to their superior enabling 
factors, and perhaps, reinforcing and predisposing factors 
compared to rural women. Hence, it is likely to obtain different 
results in different studies. Lack of  resources and local studies 
on the subject of  this study are also other limitations of  the 
present study.

Further studies are needed to be conducted in other populations 
with different social factors, cultural factors, beliefs, and customs 
to reveal the relationship between PPD and the components of  
HLC, and other demographic factors. Therefore, appropriate 
educational interventions on the culture and custom of  each 
region can be adopted to prevent people from postpartum 
depression. It seems that further extensive studies on PPD and 
the contributing risk factors lead to the improvement of  mental 
health among mothers, children and families.

Implications for practitioners
The results of  the current study showed that the proposed 
model had a very good fit with the study data. Accordingly, 
GHQ score has played its mediating role well. In terms of  
application, the present study also contains positive results that 
can be a part of  the agenda of: Health, medical, and research 
and education deputies of  universities. The findings of  this study 
make mental health professionals familiar with PPD, and help 
them to recognize the role of  biological, psychological, social 
and cultural factors in the incidence of  PPD that is implicit in the 
PRECEDE model. Development of  implementing educational 
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programs for mothers and their first‑degree families especially 
their spouses during pregnancy, to increase their awareness of  
the symptoms and outcomes about postpartum mood disorders 
especially PPD and the way to deal with them, and reinforcing 
the sense of  cooperation are the effective reinforcing factors. 
Accordingly, holding classes and meetings during pregnancy in 
the health clinics (public and private) and the offices of  doctors 
and midwives is recommended.
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