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Abstract

Introduction: The birth weight of infants is an indicator indicated by health organizations. This
study attempts to compare the biological characteristics of mothers of infants with low birth weight
(LBW) with mothers of infants with normal weight.

Methods: This work was a comparative-causal study conducted on 325 infants and their mothers in
Gorgan from 2018 to 2019. For this, a total of 171 infants with LBW and 154 infants with normal
weight and their mothers were selected from the study population by random sampling. The research
tool was a questionnaire on the biological, psychological, and social characteristics of parents
(Afrooz, 2004). The Chi-square method and Phi coefficient were used to analyze the data in IBM
SPSS Statistics V22.0.

Results: The results of the chi-square (y 2) test showed a meaningful difference between the two
groups, i.e., mothers of infants with LBW and mothers of infants with normal weight in terms of the
history of abortion (P<0.001), bleeding during pregnancy (P<0.001), optimal mobility and rest
(P<0.001) and nutritional status (P<0.001). However, no significant difference was observed
between them in terms of the history of hypertension (P>0.001).

Conclusion: From the results, some biological characteristics of mothers exert a meaningful impact
on LBW and can be given more attention in LBW prevention programs.
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Introduction:

Pregnancy is a distinct physiological and natural process in women. But the presence of underlying
diseases and/or unexpected conditions of the mother or fetus can cause disability or even death of the
mother and fetus. A high-risk pregnancy is a condition in which the life, health, and comfort of the
mother and the growing fetus are threatened due to some conditions and factors. Risk factors for
high-risk pregnancies can be classified into maternal and fetal factors. Maternal factors include age
less than 18 and over 35 years, weight less than 45 kg, height less than 150 cm, five pregnancies and
more, history of difficulties in previous pregnancies, bleeding, genital abnormalities, hypertension,
RH incompatibility, infections, chronic diseases and more. Fetal factors include abnormalities,
infections transmitted through the placenta, exposure to teratogenic drugs or narcotics, low birth
weight (LBW), and more [1]. Since LBW leads to mortality, disability, and disease in infants, it is
essential to identify factors and conditions influencing LBW and find solutions to this problem [3].
LBW infants are born occasionally. LBW infants weigh less than 2.5 kg, regardless of gestational
age, that is whether they are born after nine months of pregnancy or before the 37th week [4]. LBW
is associated with several factors, including pregnancy at low ages, pregnancy at short intervals,
mother's weight and height, low economic and social level, improper nutrition, various diseases, less
hygienic cares during pregnancy, drugs, complications of midwifery and abortion [5], insufficient
rest by mother or excessive activity by her [6], hypertension [7], and bleeding during pregnancy [8].
LBW is one of the most serious health conditions for infants worldwide and a leading cause of death
during infancy [9]. As a key indicator of countries' progress toward the Millennium Development
Goals (MDGs), LBW reveals that more than a quarter of the world's children under the age of five
are still underweight, while the prevalence of LBW in developing countries is reported at 26 percent.
South Asia faces the greatest prevalence of LBW (40%) among developing countries, with half of
the world's LBW children that are in India, Bangladesh, and Pakistan. The overall prevalence of
LBW in Iranian children is reported at 15.5 percent [11]. According to UNICEF, around 60 to 80
percent of deaths during infancy occur in LBW children [10]. One of the goals of the WHO in
developing countries is that at least 90% of infants shall weight 2.5 kg at birth, which requires
training mothers for hygienic and nutritional aspects during pregnancy and avoiding repeated
parturition. Thereby, LBW can be avoided and/or diminished by controlling risk factors that are
under the influence of biological, social, and mental circumstances.

Studies conducted by Eghbalian [19] and Rajabpour et al. [17] showed that the history of abortion in
mothers of LBW infants was higher than mothers of infants with normal weight at birth. The history
of maternal abortion has been confirmed as a factor determining and influencing weight at birth. The
results of a study conducted on LBW infants in 2005 and 2006 in a medical school in Nepal showed
that factors such as prenatal bleeding, hypertension, and intrauterine growth limitations are
associated with the weight of infants at birth [15]. For bleeding during pregnancy, a study on 20,820
pregnant women showed that there is a strong relationship between bleeding during pregnancy and
premature birth [15]. Unfavorable outcomes are also extended in pregnancies with chronic
hypertension and the severity of fetal growth restriction is directly correlated to the severity of
hypertension [16]. Many findings indicate an association between mobility and adequate rest with
LBW [15]. Mothers with less care before parturition and who are active in hard physical works are
prone to complications at parturition, as bodily fatigue and insufficient rest lead to premature
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delivery. Moreover, mothers who are engaged in hard physical activities are more prone to shocks to
the abdomen and fetus, which causes bleeding, uterine rupture, premature delivery, and LBW [15].
Several factors influence the health of the mother and fetus, such as proper nutrition by the mother.
Pregnant women are prone to malnutrition, which is resulted from hormonal, bodily, and metabolic
changes. These changes lead to an increase in nutritional demands. Indeed, an adequate growth of the
fetus, receiving adequate food, and supplying the fetus's food needs are associated with the nutrition
by the mother [12]. When a mother has no adequate food available during pregnancy, some
irreversible changes will occur in the fetus [13]. Studies show that proper nutrition by mothers before
and during pregnancy diminishes the rate of mortality of infants so that such an influence is much
more than the influence following parturition [14].

There is a need for a comprehensive view of various biological factors to describe LBW. Most of the
research on LBW, hygiene, and nutrition in Iran has not remarkably covered main biological factors,
including the history of abortion, inadequate nutrition by the mother, mother's rest and mobility,
mother's hypertension, and bleeding during pregnancy. Thus, LBW can be prevented by controlling
risk factors that are under the influence of biological circumstances. This study attempts to compare
the biological characteristics of mothers of LBW infants with mothers of infants with normal weight.

Methods:

This research was designed based on the causal-comparative post-event survey. The statistical
population of this study consisted of infants weighing less than 2.5 kg and infants weighing more
than 2.5 kg (normal), born from 2018 to 2019 in Gorgan hospitals with their mothers. Having a list
of infants and delivery records, the files of 325 infants (171 LBW infants and 154 infants with
normal weight) were taken from six hospitals in Gorgan by random sampling. Mothers were asked to
respond to the biological, mental, and social characteristics of parents questionnaire (Afrooz; 2004)
to evaluate their biological characteristics (i.e., history of abortion, history of hypertension,
nutritional status, bleeding during pregnancy, adequate mobility, and rest).

The research tool was a biological, mental, and social characteristic of parents’ questionnaire
(Afrooz, 2004). This questionnaire includes 80 questions and items, and three main parts,
respectively for biological characteristics, cognitive characteristics, and psycho-social status of
parents. In this study, the questions of the first part (i.e., biological characteristics) were practiced.
The questions were scored as "yes" and "no", as well as "excellent”, "good", and "average". The total
score was obtained from the sum of the scores of all subscales. The internal consistency of this
questionnaire was obtained 0.85 using Cronbach's alpha coefficient, and its face validity was
obtained 0.88 by the Kuder—Richardson Formula 20 (KR-20) [28]. Afrooz et al. (2019) estimated the
reliability coefficient of the list of biological, psychological, and social characteristics of parents'
questionnaire as 0.78 [34].

Results:

Findings correlated to LBW infants in Gorgan city according to biological characteristics (i.e.,
history of abortion, history of hypertension, nutritional status, bleeding during pregnancy, adequate
mobility, and rest), mothers of LBW infants and mothers of infants with normal weight using Chi-
square method and Phi coefficient are presented in Tables 1 and 2.
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Table 1. A comparison of the frequency of biological characteristics between the two groups with
weight of less than 2.5 kg and more than 2.5 kg.

. 2.5 kg> 2.5 kg<

Variable Levels No. Frequency (%o) No. Frequency (%o)
. . Yes 135 /.78.94 89 /57.79
The history of abortion NG 36 72105 &5 74220
The history of hypertension Yes 42 ?24'56 35 ?22'72
No 129 775.43 119 777.27
Bleeding during pregnancy Yes 48 ?28'07 18 ?11'68
No 123 771.92 136 7.88.31
Adequate mobility and rest Yes 101 ./59'06 131 ./85'06
No 70 7.40.93 23 714.93
Excellent 23 7.13.45 43 1.27.92
Nutritional status Good >9 +34.50 85 #5519
Average 52 7.30.40 19 712.33
Poor 37 7.21.63 7 1.4.54

Table 2. The results of biological characteristics of mothers with infants weighting less than 2.5
kg and more than 2.5 kg

Variable Chi-square (y 2) Phi coefficient
The history of abortion 16.93 0.23
The history of hypertension 0.15 0.02
Bleeding during pregnancy 13.43 0.20
Adequate mobility and rest 26.81 0.18
Nutritional status 40.05 0.35

For the history of abortion, the chi-square test results showed that 73.68% of mothers with LBW
infants had a history of abortion, while no history of abortion was observed for 57.79% of mothers
with normal-weighted infants. The results showed a meaningful difference between the two groups
of mothers in terms of the history of abortion (P<0.001, X2 = 16.93, Phi = 0.23).

A total of 24.56% of mothers with LBW infants and 22.72% of mothers with normal-weighted
infants had a history of hypertension during pregnancy. The results showed no meaningful difference
between the two groups of mothers in terms of the history of hypertension (P>0.001, X2 = 0.15, Phi
=0.02).

A total of 28.07% of mothers with LBW infants and 11.68% of mothers with normal-weighted
infants had a history of bleeding during pregnancy. The results showed a significant difference
between the two groups of mothers in terms of bleeding during pregnancy (P<0.001, X2 = 13.43, Phi
=0.2).

A total of 59.06% of mothers with LBW infants and 85.06 % of mothers with normal-weighted
infants had proper mobility and rest during pregnancy. The results showed that there is a significant
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difference between the two groups of mothers and their mobility and rest during pregnancy with
birth weight (P<0.001, X2 = 26.81, Phi = 0.18).

A total of 13.45 % and 34.5% of mothers with LBW infants had respectively excellent and good
nutritional status during pregnancy, with the corresponding values of 27.92% and 55.19% were
obtained for mothers of infants with normal weight. The results showed a meaningful difference in
birth weight between the two groups of mothers in terms of nutrition during pregnancy (P<0.001, X2
=40.05, Phi = 0.35).

Conclusion:

Birth weight is a well-known, simple, and typical indicator of health and a predictor of health status
in adulthood. Having a well-balanced weight at birth is one of the preferences of the health care
systems in most industrialized and developed countries. This index is utilized to assess the growth
and health status of infants in each country [18]. LBW is one of the leading causes of mortality in
infants and toddlers and plays a critical role in childhood complications along with congenital
anomalies [19]. This work was conducted to compare some of the biological characteristics
influencing the infant's birth weight in Gorgan.

Results obtained for the history of abortion during pregnancy between the two groups of mothers of
LBW infants (78.94%) and mothers of infants with normal weight (57.79%) showed a meaningful
difference between the birth weight and the history of maternal abortion during pregnancy. These
results are compatible with the data published by Ebyghbalian on abortion with a frequency of 62
participants (21.7%) for mothers of LBW infants and a frequency of 163 participants (13.4%) for
mothers of infants with normal weight, as well as the results published by Rajabpour [17], Chhabra
et al. [20] and Nahar [21]. Therefore, the history of abortion has been confirmed as a determining
and influential factor on the weight of the infant at birth.

About the history of hypertension during pregnancy, the results showed no significant difference
between the two groups of mothers of LBW infants (24.56%) and mothers of infants with normal
weight (22.72%) (P>0.001). These findings are consistent with the findings of Zahed Pasha [22],
Reme et al. [23], and Zarbakhsh [15], which did not show a significant relationship between maternal
hypertension and infant weight at birth. These results, however, were not consistent with the findings
of the works of Fallah [24], Wikstrom [25], and Bakker [26]. Mothers' low information about the
role and importance of hypertension during pregnancy, which can threaten the health of mother and
fetus, has caused them to overlook this variable and not to take the necessary measures to control it.
About bleeding during pregnancy, there was a meaningful difference between the two groups of
mothers of LBW infants (28.07%) and mothers of infants with normal weight (11.68%) (P<0.001).
These results were consistent with the results of Young et al. [27], Eshraghian [35], Talebian [6], and
Rajabpour [17]. Bleeding during pregnancy can threaten the health of the fetus and leads to abortion
and premature delivery.

Regarding the mobility and proper rest of mothers during pregnancy, the results showed a significant
difference between the two groups of mothers of LBW infants (59.06%) and mothers of infants with
normal weight (85.06%) (P<0.001). These results are consistent with the results of the works of
Takito and Benicio [29], Talebian [8], Zeydabadi [4], and Zarbakhsh [15]. Physical fatigue,
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inadequate rest, hard physical activity, or inactivity during pregnancy can threaten the health of the
fetus and lead to premature delivery.

And ultimately, the results of an analysis of the nutritional variable during pregnancy showed a
meaningful difference between the two groups of mothers of LBW infants (13.45% [excellent] and
34.5% [good]) and mothers of infants with normal weight (27.92 [excellent] and 55.19 [good])
(P<0.001). These results were consistent with the findings of Delaram [30], Khoushabi and
Saraswati [31], Fadakarsoogheh [32], and Asadi [14].

Research findings confirm the necessity of proper nutrition for the mother during pregnancy, as not
consuming the appropriate foods can weaken the fetus and threaten its growth. The critical role of
proper and adequate nutrition during pregnancy is quite apparent to both the mother and the fetus, as
people's health mainly depends on their food intake and nutritional structure during pregnancy. An
unhealthy and inadequate diet of the mother threatens the development of the fetal brain. This is why
mental retardation due to maternal malnutrition is prevalent in developing countries [33].

The results of this study revealed that some biological characteristics of mothers such as the history
of abortion, history of hypertension, bleeding during pregnancy, adequate mobility and rest, and
nutritional status are effective on infant weight at birth. Birth weight is a central factor determining
the possibility of survival and development combined with the health of the child. Therefore, the
incidence of LBW is one of the most important health indicators.

Research application

Given that LBW causes all kinds of personal, family, and social problems, pregnancy care should be
considered thoughtfully. This requires comprehensive planning and follow-up in the field of
education and advancing the level of awareness of mothers and families by implementing health
education programs. In the case of pregnancy, it can positively affect the optimal growth of infants
during pregnancy, and such awareness can lead to preserving health and following health
considerations among pregnant women, followed by the birth of normal-weight infants.

Research Limitations

All research has come with some restrictions, and this is likewise true about this work. For this, a
detailed and comprehensive study of various dimensions of biological characteristics is required. Our
study simply addressed some of these biological characteristics. Therefore, researchers are
recommended to investigate other biological factors related to low weight, such as a history of
maternal diseases (e.g., cardiovascular disease, cancer, diabetes, asthma, thyroid, polygamy), a
history of alcohol consumption, and more to implement a more complete prevention plan.

Ethical considerations

In general, adherence to ethical principles is necessary, given the importance of educational research
and its influence on participants and educational researchers. Therefore, in this study, ethical
considerations in educational research were discussed. Before the study, all participants signed the
consent form and they were informed about the subject and methodology of the study. They were
assured that medical ethics were observed and their private and personal information remained
confidential. When necessary, the results were interpreted for them, any observations were made,
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and the necessary instructions were given to the participants to follow up. This study had no money
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