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ABSTRACT 

Background: Low birth weight is one of the most important health indicators for assessing the status of newborns in 
every country. It is, therefore, necessary to identify factors associated with this adverse pregnancy outcome. This study 
was conducted to determine predicting factors associated with low birth weight using path analysis. 
Methods: This prospective study was performed on 719 eligible pregnant women with a gestational age of 24 -28 
weeks who visited the health centers in Ilam, Iran. The participants were selected through stratified cluster 
sampling. The data were collected using relevant scales and analyzed using SPSS software (version 19.0) and 
LISREL (version 8.8). 
Results: The incidence rate of low birth weight was obtained at 7.5%. The risk scores of low birth weight were 2.7, 2.5, 
3.3, 1.8, and 2.8 times higher in the participants with stress, anxiety, depression, domestic violence, and food 
insecurity, respectively, compared to those without the mentioned conditions. The goodness of fit index confirmed the 
favorable fit of the model. The most influential direct determinants of birth weight were the number of prenatal visits 
(β=0.19) and mother’s body mass index (β=0.02). The most important direct determinant of birth weight was stress in 
this study (β=-58.006). 
Conclusion: The etiology of low birth weight is complex and may involve demographic characteristics, as well as 
nutrition, reproductive, and socioeconomic factors. Given that prenatal care and psychological and nutritional factors 
are the major determinants, it is essential to take fundamental steps, including the improvement of living standards 
and nutritional status in pregnant women, more regular prenatal care visits, and pre-conception counseling. 
 
Keywords: Food insecurity, Intermediate determinants, Low birth weight, Pregnancy outcome, Psychological factors, 
Structural determinants 

 
Introduction 

Birth weight is a very strong predictor of a 
newborn’s growth and survival (1). About 20 
million low-birth-weight infants are born every 
year. According to the epidemiological reports, the 
risk of death among these infants is 20 times 
higher than that in other infants (2, 3). The 
prevalence rate of low birth weight varies from 
16% in developing countries to higher rates in 
Asia and Africa (4, 5). A meta-analysis in Iran 
reported the prevalence of low birth weight in the 
country as 9% (6). While low birth weight has  
a complex etiology, preterm birth and/or 

intrauterine growth restriction have been 
identified as its primary causes (7-9). Other 
factors affecting low birth weight and are 
considered as social determinants of health 
include insufficient prenatal care, maternal stress, 
hard work, lack of family and social support, and 
malnutrition (10). According to the World  
Health Organization’s conceptual framework of 
determinants affecting health, the factors that affect 
health are socio-economic factors, psychosocial 
conditions, such as stress, anxiety, depression, and 
social support as well as other factors, including 
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prenatal care and food security (11). 
Determinants of health are classified in three 

broad categories including 1- social, economic, 
and political factors including the government, 
political entities, economic processes, culture, 
and social system performance, 2- structural 
factors including education, income, sex, 
ethnicity, and occupational status, and 3- 
intermediate factors including psychosocial 
factors, behavioral factors, and health system 
(12, 13). While most previous studies have 
focused on the relationship between unfavorable 
outcomes of pregnancy and socioeconomic status 
of families, few studies have evaluated the 
correlation between pregnancy outcomes and 
other social determinants of health, especially in 
developing countries (14).  

A few studies reported a positive correlation 
between low birth weight and stressful events 
before or after pregnancy (15, 16). Research has 
also shown that low birth weight correlated with 
father’s violence, mother's distress, and maternal 
anxiety during the second and third trimesters of 
pregnancy (17). Low birth weight plays a 
significant role in increasing mortality rates and 
health problems. It is also a major cause of infant 
death and other health problems in Iran. 
Therefore, this study was conducted to determine 
predicting factors associated with low birth 
weight. 

 

Methods 
This prospective study was performed in 

selected health centers in 10 cities of Ilam, Iran, 
from April 2016 to March 2017. All eligible 
pregnant women who met the inclusion criteria 
were recruited in this study. The inclusion criteria 
were: 1) literacy 2) willingness to participate in 
the study, 3) gestational age of 24-28 weeks, 4) 
absence of confirmed medical conditions, and 5) 
no history of a low-birth-weight infant. Women 
who were not willing to participate in the study or 
did not provide all the required data were 
excluded from the study. Random sampling was 
performed to select the participants.  

First, each city was divided into five 
geographical regions (i.e., central, northern, 
southern, western, and eastern regions). The 
required health centers were then randomly 
selected from each region. The number of 
participants in each city was determined based 
on the population of its childbearing women. All 
eligible women with a gestational age of 24-28 
weeks were included in the study. The women 
were informed of the study objectives, ensured 
the confidentiality of their information and their 
right to withdraw at any time. Moreover,  
written informed consent was obtained from all 
participants and they were asked to complete the 
study questionnaires. 

The participants were followed up until 
delivery and the information related to childbirth 
and pregnancy outcomes was collected to 
determine the incidence rate of low birth weight. 
In this study, the good fit of a conceptual model of 
path analysis (Figure 1) was studied to determine  

 

 
Figure 1. Theoretical path model for the effects of structural and intermediate social determinants of health predictors on birth weight 
by the World Health Organization model  
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predicting factors associated with low birth 
weight. 

The final sample size was determined at 837 
people using the following equation (n=629,  
P: 9%; d2: 0.0005) (6): 

 

 . 

 
Regarding the design effect (1.2) and sample 

attrition (10%), the sample size reached 837 
pregnant women. The data collection instrument 
consisted of three main parts. The first  
part collected demographic and obstetric 
characteristics. The second part dealt with 
socioeconomic status, and the third part assessed 
intermediate determinants of health including, 1) 
Stress, anxiety, and depression, 2) Food insecurity, 
3) Domestic violence, 4) Social support, and 5) 
Pregnancy anxiety. 

 
The Demographic and Obstetric Questionnaire 

This research-made questionnaire contained 
items, such as mother’s age, husband’s age, 
ethnicity, gestational age, number of pregnancies, 
the interval between pregnancies, unplanned 
pregnancy, number of prenatal visits, and use of 
supplements. 

 
The Socioeconomic Status Scale 

This was also a researcher-made questionnaire 
collecting information about parents’ educational 
and occupational levels, family size, family income, 
and average household expenditure. The face and 
content validity, as well as the reliability of this 
questionnaire, were assessed and confirmed in 
this study (Cronbach’s alpha=0.794).  

 
The 21-Item Depression, Anxiety, and Stress 
Scale (DASS-21) 

This 21-item scale was developed by Lovibond 
in 1995. It assesses the symptoms of stress, 
depression, and anxiety through three seven-item 
subscales scored based on a Likert-type scale from 
zero to three. Previous studies in Iran and other 
countries have widely used the DASS-21 and 
confirmed its validity and reliability (18). 

 
The Pregnancy-Anxiety Scale (PAS) 

It contains 25 items arranged in six subscales, 
including maternal health, infant’s health, 
childbirth and motherhood experience, mother-
child affection, personal-familial, and personal-
occupational. All items are scored on a five-point 

Likert-type scale and the total scores range 
between zero and 100. The scores obtained from 
the scale indicate a pregnant woman’s level of 
anxiety and determine factors causing the anxiety. 
The reliability and validity of the scale have been 
confirmed in Iran (19). 

 
The Domestic Violence 

The questionnaire, developed by the World 
Health Organization, measures intimate partner’s 
violence during pregnancy. It assesses the three 
types of violence (i.e. physical, sexual, and 
emotional violence) on a five-point Likert-type 
scale. A single positive answer to any items shows 
the presence of violence. Many researchers have 
examined the scale’s validity in Iran. Cronbach’s 
alpha for the physical, mental, and sexual violence 
subscales has been calculated as 0.92, 0.89, and 
0.88, respectively(20). 

 
The Multidimensional Scale of Perceived Social 
Support (MSPSS) 

The MSPSS was developed by Zimet et al. in 
1998. It is a 12-item instrument assessing the 
perception of social support received from 
family, friends, and significant others. The total 
scores of the scale range between 12 and 84. 
Scores 12-48, 49-68, and 69-84 show low, 
medium, and high levels of perceived social 
supports, respectively. The validity of the Persian 
version of the MSPSS was confirmed through 
content analysis. Different studies in Iran 
confirmed the reliability of the scale by obtaining 
Cronbach’s alpha at 0.86-0.9 for the subscales 
and 0.86 for the entire scale (21). 

 
The Household Food Insecurity Access Scale 
(HFIAS) 

This scale consists of nine items and four 
frequencies of occurrence (i.e., most of the time, 
sometimes, seldom, and never). It collects 
information about food insecurity in terms of the 
household’s access to food. The minimum and 
maximum scores of each item are zero and three, 
respectively. This scale has favorable validity and 
reliability. Its validity has been confirmed through 
examining its face, content, and construct validity. 
Moreover, Cronbach’s alpha of 0.86 showed its 
strong internal consistency (22). 

 
Statistical Analysis 

The collected data were analyzed using SPSS 
software (version 19.0, SPSS Inc., Chicago, IL, USA) 
and LISREL (version 8.8, Scientific Software 
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International, IL, USA). Descriptive statistics were 
used to determine the frequency, percentage, 
mean, and standard deviation. Inferential 
statistical tests, including the chi-square test, 
Fisher’s exact test, and logistic regression 
analysis were used to examine the correlations 
between determinants of health and low birth 
weight. Path analysis was applied to determine 
the most important determinants of low birth 
weight and the direct and indirect effects of 
various variables.  

 
Ethical Considerations  

This study was extracted from a Ph.D. 
dissertation on reproductive health. The project 
was approved by the Ethics Committee of Shahid 
Beheshti University of Medical Sciences, Tehran, 
Iran (ID: sbmu.rec.1394.112). Written consent 
was obtained from all participants once they 
were provided with details about the study 
objectives. 
 

Results 
Of the 837 pregnant women who were initially 

included in the study, 118 were excluded due  
to reasons, such as returning incomplete 
questionnaire responses, intrauterine fetal 
demise, unwillingness to continue participation, 

and inaccessibility of health records to follow up 
pregnancy outcomes. Therefore, the final analysis 
was performed on the information obtained from 
719 women. The mean age of the participants was 
28.68 ± 4.4 years. Overall, 340 women (47.3%) 
were nulliparous and 58.5% of all participants 
had a vaginal delivery. Most women owned a 
house (86%) and about half of them had 
university degrees (51.3%). The husbands were 
mostly self-employed (63.7%) and the income of 
most families (83.2%) was equal to or more than 
$250.  

The analysis of the correlation between 
structural determinants of health and low birth 
weight based on the Chi-square test indicated a 
significant difference between the two groups in 
terms of the husband’s education and occupation 
as well as household income. According to the 
results of logistic regression analysis, the 
husband’s education and occupation and 
household income significantly correlated with 
low birth weight. In other words, the risk of low 
birth weight in women with a university-
educated husband and women with an employed 
husband was respectively 66% and 86% which 
were lower than that in women whose husbands 
were unemployed or had a junior high school or 
lower educational degrees (Table 1). 

 
Table1. Relationship between socio-economic characteristics of the participants and low birth weight 

Variable 
Low birth weight 

Number (%) 
Normal weight 

Number (%) 
OR (CI: 95%) P-value 

Women's education     

   Elementary 9 (13.0) 60 (87.0) Ref 

0.085    Middle 14 (5.3) 251 (94.7) 0.37 (0.15-0.90) 

   High school 29 (8.2) 326 (91.8) 0.77 (0.26-1.31) 

Husband's education     

   Elementary 10 (15.4) 55 (84.6) Ref 

0.035    Middle 22 (7.8) 261 (92.2) 0.46 (0.20-1.03) 

   High school 20 (5.9) 321 (94.1) 0.34 (0.15-0.77) 

Women's occupation     

   Housewife 45 (7.6) 547 (92.4) Ref 
0.894 

   Employees 7 (7.2) 90 (92.8) 0.94 (0.41-2.16) 

Husband's occupation     

   Unemployed 3 (25.0) 9 (75.0) Ref 

0.016    Employee 38 (8.8) 396 (91.2) 0.28 (0.07-1.10) 

   Self-employed 11 (4.5) 232 (95.5) 0.14 (0.03-0.60) 

Household size     

   1-3 39 (7.3) 492 (92.7) Ref 
0.712 

   4 and above 13 (8.2) 145 (91.8) 1.13 (0.58-2.17) 

Household income     

   Less than 10 million Rials 16 (13.9) 99 (86.1) Ref 
0.006 

   10 million Rials and above 36 (6.3) 538 (93.7) 0.41 (0.22—0.77) 

The average household costs     

   Less than 10 million Rials 32 (9.5) 306 (90.5) Ref 
0.064 

   10 million Rials and above 20 (5.7) 331 (94.3) 0.57 (0.32-1.03) 



Mahmoodi Z et al                 Related Factors to Low Birth Weight 
 
 

92  Iranian Journal of Neonatology 2019; 10(3) 

Table 2. Relationship between intermediate social determinants of health and low birth weight 

Variable 
Low birth weight 

Number (%) 
Normal weight 

Number (%) 
OR (CI: 95%) P-value 

Food Security     

   Food security 22 (4.9) 431 (95.1) Ref 
<0.001    Food insecurity 30 (12.7) 206 (87.3) 2.85 (1.60-5.06) 

Social Support     

   Low 13 (12.5) 91 (87.5) Ref 
0.116    Moderate 23 (6.6) 325 (93.4) 0.49 (0.24-1.01) 

   High  16 (6.8) 221 (93.2) 0.50 (0.23-1.09) 
Stress     
   No 29 (5.5) 496 (94.5) Ref 

0.001    Yes 23 (14.0) 141 (86.0) 2.79 (1.56-4.97) 

Anxiety     

   No 37 (6.3) 550 (93.7) Ref 
0.007    Yes 15 (14.7) 87 (85.3) 2.56 (1.35-4.86) 

Depression     

   No 7 (4.4) 153 (95.6) Ref 
<0.001    Yes 28 (6.5) 404 (93.5) 3.38 (1.81-6.31) 

Pregnancy's Worries and Stress     

   No 28 (5.5) 481 (94.5) Ref 
0.001    Yes 24 (13.3) 156 (86.7) 2.64 (1.48—4.69) 

Domestic Violence     

   No 21 (5.5) 358 (94.5) Ref 
0.030    Yes 31 (10.0) 279 (90.0) 1.89 (1.06-3.36) 

Unwanted Pregnancy     

   No 43 (7.2) 554 (92.8) Ref 
0.395    Yes 9 (9.8) 83 (90.2) 1.39 (0.65-2.97) 

Prenatal Care     

   Adequate 5 (1.0) 504 (99.0) Ref 
<0.001    Inadequate 47 (26.1) 339 (73.1) 35.62 (13.89-91.33) 

**Received less than 50% of the visits expected for the gestational age 

 
                  Table 3. The goodness of fit indices for the model 

Model index X2/df RMSEA GFI NFI CFI 
 9.65 0.11 0.90 0.82 0.82 

 
Furthermore, low birth weight was significantly 

correlated with food insecurity, stress, anxiety, 
depression, pregnancy-specific stress, domestic 
violence, and inadequate prenatal care based  
on the analysis of the correlation between 
intermediate determinants of health and low birth 
weight using the Chi-square test. In the logistic 
regression analysis, the risk scores of low birth 
weight in women with food insecurity versus 
those with food security, stressed women versus 
unstressed women, women with pregnancy-
specific stress versus those without pregnancy-
specific stress, and women with domestic violence 
versus those without domestic violence were 2.8, 
2.7, 2.6, and 1.8, respectively (Table 2). 

The goodness of fit index, normalized fit index, 
comparative fit index, and root-mean-square error 
are measures used to examine the model fitting. In 
this model, the measures were favorable and the 
model fitted well (Table 3). As shown in Figure 2 
and Table 4, the direct effects of the variables were 

measured by calculating beta coefficients that are 
path coefficients. The indirect effects of the 
variables were determined by multiplying the 
standard path coefficients. The sum of direct and 
indirect effects yielded the total effect. The results 
of path analysis showed that the number of 
prenatal visits and the mother’s body mass index 
directly affected the infant’s birth weight. Other 
social determinants of health, such as social 
support, food insecurity, stress, anxiety, depression, 
domestic violence, and pregnancy-specific stress 
had indirect effects on birth weight.  

Among the variables with direct effects, 
prenatal care and stress had the greatest positive 
and negative effects (β=0.19 and -58.006), 
respectively. Stress, depression, anxiety, prenatal 
care status, domestic violence, family size, and 
social support had the greatest total effects on 
birth weight. However, mothers’ age had the 
lowest effect on the infant’s birth weight 
(β=0.0002). 
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Figure 2. Full empirical model Empirical Path Model for the investigation of the effects of social determinants of health on birth weight 

 
                                       Table 4. Path confidence for the effects of social determinants of health on birth weight 

Predictor variable 
Effect 

Direct Indirect Total 
Women's age - 0.002 0.002 
Women's education - 0.908 0.908 
Husband's education - 1.256 1.256 
Household size - -4.065 -4.065 
Food insecurity - -0.047 -0.047 
Social support - 1/917 1/917 
Stress - -58.006 -58.006 
Anxiety - -25.522 -25.522 
Depression - -31.903 -31.903 
Domestic violence - -6.699 -6.699 
Pregnancy's Worries and Stress - -0.580 -0.580 
BMI 0.02 - 0.02 
Prenatal Care 0.19 - 0.19 

 
Discussion

The incidence of low birth weight in Ilam, Iran, 
was almost high (7.5%). The results of other 
studies showed an increase in the prevalence of 
this adverse pregnancy outcome from 1991 to 
2010 (23). However, one of the goals of Healthy 
People 2020 is to decrease the low birth weight 
rate to less than 5% (24). The total prevalence 
rate of low birth weight has been estimated at 9% 
in Iran (6). Although different studies have 
adopted different designs, the overall prevalence 
rate of low birth weight in Iran is high and its 
reduction requires the use of clearer healthcare 
policies during pregnancy. Moreover, well-
designed studies in different parts of Iran are 
essential to determine the associated risk factors. 

The etiology of low birth weight is complex 

and may involve demographic characteristics, as 
well as nutrition, reproductive, and socioeconomic 
factors (25). Other potential causes of low birth 
weight include infection, mother’s malnutrition, 
multiple pregnancies, pregnancy problems, such 
as preeclampsia (2, 3, 7, 9), mother’s mental 
stress, drug abuse, smoking, inadequate prenatal 
care, and infertility treatment (26). In this study, 
the obtained correlations between socioeconomic 
factors and low birth weight suggested that 
husband’s educational and occupational levels as 
well as household income significantly correlated 
with low birth weight. In other words, the risk of 
low birth weight was higher in the women whose 
husband had lower education and income.  

Path analysis showed that birth weight was 
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increased by mother’s age and education level, as 
well as the husband’s education level. Mahmoudi 
et al. (27) and Silvestrin et al. (28) reported 
similar findings. However, socioeconomic status 
did not directly affect birth weight. It affected 
birth weight indirectly through influencing other 
determinants. Researchers believe that while 
unfavorable socioeconomic conditions are not 
the direct and independent determinants of 
pregnancy outcomes, they may reduce the 
duration of pregnancy through unhealthy 
behaviors, exposure to stress, and psychological 
responses to stress (29). 

Other determinants of adverse pregnancy 
outcomes are intermediate social determinants of 
health, including psychosocial factors, such as 
social support, stress, anxiety, depression, and 
domestic violence and other factors, such as food 
insecurity and health care status (10, 27, 30). The 
risk scores of low birth weight were 2.7, 2.5, and 
3.3 times higher in the participants with stress, 
anxiety, and depression, respectively, compared to 
those without these factors.  

Some studies have reported the adverse effects 
of psychosocial factors, such as stress and anxiety 
during pregnancy, childbirth, and breastfeeding 
on pregnancy outcomes, including preterm birth 
and low birth weight (31, 32). Rondo et al. found a 
direct correlation between maternal psychosocial 
distress or stress and adverse pregnancy 
outcomes (33). Stressful life events, such as 
perceived stress and pregnancy anxiety have also 
been reported to correlate with preterm birth and 
low birth weight (34).  

Path analysis in this study showed that stress 
had the greatest indirect effect on birth weight. In 
other words, birth weight decreased with an 
increase in the mother’s stress. Witt et al. found a 
significant correlation between low birth weight 
and stress during pregnancy (35). The results of 
other studies are consistent with those of the 
present study (36, 37). Many researchers believe 
that the most common solution for reducing 
adverse pregnancy outcomes caused by stress and 
anxiety during pregnancy is to provide mothers 
with social support (38). In this study, social 
support was an intermediate factor that increased 
birth weight by reducing stress and depression. 

Given that psychological factors, such as stress, 
anxiety, and depression, are not measured in 
routine prenatal care visits, the degree of these 
problems during pregnancy is not clear and their 
effects on maternal and fetal health have not been 
estimated so far. Therefore, in order to improve 

maternal health and prevent adverse pregnancy 
outcomes, the mentioned factors should be 
measured in all three trimesters. Moreover, 
prospective studies are required to measure the 
psychological factors and their effects on 
pregnancy outcomes during each trimester of 
pregnancy. Appropriate interventions can then be 
developed based on their results. 

There was also a significant correlation 
between domestic violence and the low birth 
weight in this study. The risk of low birth weight 
in women experienced domestic violence was 1.8 
times greater than that in other women.  Rosen  
et al. found a significant correlation between 
domestic violence and the low birth weight in a 
way that the risk of low birth weight in individuals 
experienced domestic violence was twice as that 
in other individuals (39). 

In this study, the risk of low birth weight in 
women with food insecurity was 2.8 times higher 
than that in women with food security. Likewise, 
Mozayeni et al. reported a significant correlation 
between mothers’ food insecurity and low birth 
weight. Following that, the risk of low birth weight 
was 10.46 times higher in mothers with food 
insecurity than in those with food security (40).   

Considering that few studies have been 
performed on food insecurity during pregnancy 
and its effect on pregnancy outcomes, further 
studies in this regard are essential in different 
parts of the world. The results of such studies can 
be used for decision making and the development 
of interventions aiming at the improvement of 
mothers’ and infants’ health and reduction of 
adverse pregnancy outcomes (30). 

Another factor influencing pregnancy outcomes 
was sufficient prenatal care visit which was 
considered as an intermediate social determinant 
of health. In this study, the risk of low birth weight 
was higher in women receiving inadequate 
prenatal care, compared to other women. Other 
studies have also reported similar findings. The 
results of previous studies supported that the 
incidence of adverse pregnancy outcomes, such as 
the low birth weight correlated significantly with 
the adequate prenatal care visits, time of visits, and 
the number of prenatal visits (41).  

While most previous studies evaluated a 
limited number of social determinants of health as 
risk factors of pregnancy outcomes, the present 
study considered both structural and intermediate 
determinants, especially food insecurity that has 
been rarely examined. This was one of the 
strengths of this study. Adopting a longitudinal 
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design was another strength of this study. 
Therefore, the results of this study can be used as 
guidelines for not only further studies but also 
health programs for mothers and infants. 

  

Conclusion 
Low birth weight is one of the most prevalent 

adverse pregnancy outcomes associated with 
social determinants of health. According to the 
path analysis, the improvement of the health of 
mothers and infants requires increasing the 
number of prenatal care visits and evaluating 
psychological and nutritional factors as the  
social determinants of health. Furthermore, 
fundamental steps are needed to prevent low 
birth weight by identifying high-risk groups and 
causes of elevated risk and improving living 
standards, increasing regular prenatal care visits, 
pre-pregnancy counseling, screening mothers’ 
psychosocial status in every trimester of 
pregnancy, and improving nutritional status in 
pregnant women. 
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