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Aims Identification and management of factors affecting fetal development can be a valuable
contribution to promoting infant survival, growth, and development. This study investigated
the association between parental factors and newborns’ anthropometric indices.

Materials & Methods This cross-sectional study was based on secondary data analysis of
pediatric and pregnancy surveillance systems in which 1500 children below the age of 2
years were selected by proportional sampling method. The outcome indexes in this study
included birth weight, height, and head circumference. Data analysis conducted by SPSS 16
using the generalized linear model approach with logit link function and binomial probability
distribution were used in this study.

Findings The prevalence of low-birth-weight, short stature, and small birth head
circumference were estimated to be 3.3%, 4.2%, and 4.4%, respectively. In the generalized
linear model with logit link function, predictor variables of birth weight included occupation,
a paternal education level (p<0.05), education level, BMI, and pregnancy rates of the mother
(p<0.05). The predictor variables of birth height were paternal occupation, baby gender, and
maternal body mass index (p<0.05).

Conclusion The need to pay attention to parent-related intervening factors such as BMI and
birth rank in the family empowerment programs to improve birth indicators is suggested.
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Introduction

The neonatal mortality rate (NMR) is one of each
country's most important health indicators. There is
a logical relationship between maternal health, the
quantity and quality of prenatal care, socioeconomic
and cultural factors of the family with infant
mortality [ 2l. Neonatal birth indexes such as low
birth weight (LBW) and weight <2500gr at birth are
the leading causes of undesirable health outcomes,
especially infant mortality in developing countries.
About 15.5% of all births are LBW, and 95.6% occur
in developing countries. In a study conducted by
Momeni et al, the prevalence of LBW was 9.4% in the
southeast of Iran [3.41, The prevalence of this problem
in industrialized countries is 7%, with most cases
related to the non-white race [5 ¢l.

In addition to weight, birth height and head
circumference are valid indexes for fetal
development. According to the World Health
Organization, in 2003, about 164 million children
under five years were suffering from short stature [7-
81. According to the UNICEF reportin 2013, the global
outbreak of this index has declined; however, one of
every four children under the age of five years is still
short stature (26% in 2011). These statistics are
more prevalent in rural areas, and poor societies are
twice as high as rich societies [ 9. Anthropometry is
one of the key epidemiological tools for estimating
nutritional status and health. Therefore, these three
indexes are the most important and most common
criteria for assessing infants’ mental and physical
health and indirectly predicting the life expectancy at
birth in each country [10.11],

Maternal anemia, paternal education, and job are the
main factors affecting children's anthropometric
status. On the other hand, educated parents enjoy
superior knowledge in relation to child development
and health and provide their children with more
educational facilities [12]. But, Silvestrin et al. found no
significant relationship between low birth weight and
maternal education [131. AL-Hajjiah et al. concluded
that maternal anemia could adversely affect
neonate’s anthropometric status [14.. Also, in a study,
a significant positive relationship between birth
weight and maternal indices, including hemoglobin
and hematocrit, BMI, and maternal weight in
pregnancy was observed [151, Still, in Maddah et al,, no
significant relationship was observed between birth
weight and maternal weight [16],

Many of the factors affecting fetal development and
indexes of birth weight, height, and chest and head
circumference have been identified so far, but the
studies have shown contradictory results. On the
other hand, the importance and priority of factors
and their severity and weakness vary from one
country to another under different social, biological,
and economic conditions. Therefore, the present
study investigated the association between parental
factors and newborns' anthropometric indices.

Journal of Clinical Care and Skills

166

Materials and Methods

This cross-sectional study was conducted from 2017
to 2018 based on secondary data analysis of pediatric
and pregnancy surveillance systems in which 1500
children under the age of 2 years were covered by the
Health Care Centers of Kohgiluyeh and Boyer-Ahmad
province were randomly selected. Herein, 134 cases
were excluded from the study due to incomplete data.
A total of 1336 good-quality records were examined
to determine the relationship between the indexes
before and during pregnancy with birth
anthropometric variables. The cases were initially
chosen by proportional random sampling method
from the records of children two years old. The
inclusion criterion for the records was 95%
completion of the data necessary for the study. We
excluded any records with defective information.
Occupation, parental education, maternal anemia in
the first and second trimester of pregnancy,
pregnancy rates, maternal BMI at the onset of
pregnancy, and baby gender were the most
important variables selected from the records.
Anemia was defined according to the World Health
Organization. The data collection tool was a checklist
in which these variables were recorded.

The standard anthropometric indices were
calculated based on the formulas provided by the
World Health Organization according to the Z score
and the final classification based on three indicators
of weight for age, weight for height, and height for
age, respectively describing Low weight, stunting,
and short height. The Z score normal ranges based on
different levels of severity are as follow:

Green: =>-1 and <+1 SD;

Gold: =-2 and <-1 SD; or >+1 and <+2 SD;
Red: =-3 and <-2 SD; or >+2 and <+3 SD,
Black: <-3 or >+3 SD [15],

The independent indices in this study were birth
weight, height, and head circumference, measured
and recorded by experienced and trained personnel
through the current surveillance system after
referring pregnant mothers to rural or urban health
care centers. Birth weight had been measured in gr
with an accuracy of +100gr. Birth height and head
circumference had been measured with standard
instruments in surveillance systems and with an
accuracy of #0.5cm).

Concerning the four continuous quantitative
variables and the binary dependent variables, the
generalized linear model (GLM) approach with logit
link function and binomial probability distribution
were used in this study. The significant level was
considered <0.05 for two-tailed hypothesis tests, and
confidence interval estimates for model parameters
were 95%. The odds ratio was considered an
indicator of the model's predictive power. Data
analysis was conducted by SPSS 16.
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Findings

We considered 1366 infants (47.6% girls and 52.4%
boys). The prevalence of LBW, short stature, and
small birth head circumference was estimated to be
3.3%, 4.2%, and 4.4%, respectively, all three of which
were more common in girls. This difference (boy-
girl) was more evident in the head circumference
index (5%, 3%, respectively). The mean weight,
height, and head circumference at birth in the boys
were higher than in the girls. This difference was
statistically significant (p=0.012). The median weight
of the boys was 100gr higher than girls. Concerning
the birth height and head circumference, the median
height and head circumference indices were the same
in both groups (Table 1).

The 5th and 10th percentiles showed the same
weight in both genders, but the corresponding values
in the boys were larger than in the girls in the 25th
and 50th percentiles of the weight. The values were
again the same in the 75th and 90th percentiles in
both groups, but the corresponding values in the boys
were larger than in the girls in the 95th percentile. In
the case of infant height, the status was the same in
both genders from 5th to 75th percentiles, and the
corresponding values in the boys were larger
than in the girls only in the 90th and 95th percentiles
(Table 2).

The percentage of low birth weight was 3.3% in total,
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and 3.1% and 3.5% respectively in the boys and the
girls. The percentage of short stature was 4.2% in
total, and 3.1 and 5.3 respectively in the boys and
girls. At birth, the low head circumference was 4.4%
in total, and 3% and 5% respectively in the boys and
girls (Table 3).

Continuous Variable Information used as a covariate
in the generalized linear model (logit function) shows
that the age range was 14-51 years in mothers and
21-74 years in fathers of the infants. The mean age of
fathers was 5 (1.2-5.8) years older than mothers. At
the onset of pregnancy, the mean maternal body mass
index was 25.57 (24.6-26.2), indicating a slight
overweight in women. The mean number of maternal
pregnancies was 2.25+0.86 (Table 4).

The predictor factors of the weight were paternal
occupation, maternal and paternal education level,
maternal body mass index, and the pregnancy
number. The predictor factors of the birth height
were the child’s gender, paternal occupation, and
maternal body mass index.

The predictor factors of the head circumference
included baby gender, maternal anemia during the
first trimester of pregnancy, and maternal education
(Table 5).

Among the mentioned variables, paternal occupation
was a predictor for all three anthropometric indices
of the infants.

Table 1) neonate anthropometry index distribution at the birth time by gender

Variables Gender Mean+SD 95% Confidence Interval for Mean IQR t. p-
Lower Upper
Weight (gr) Girl 3058.32+477.70 3021.12 3095.52 700 -2.491 0.013
Boy 3125.00+498.30 3088.02 3161.98 600
Height (cm) Girl 49.47+2.41 49.28 49.65 3 -2.815 0.005
Boy 49.83+2.30 49.66 50.01 3
Head Circumference (cm) Girl 34.54+1.39 34.44 34.65 1.50 -4.865 0.000
Boy 34.91+1.38 34.80 35.03 2.00
Table 2) Percentile distribution of anthropometric index at birth time
Variables Gender  Percentiles
5 10 25 50 75 90 95
Weight (gr) Girl 2400.00 2500.00 2700.00 3000.00 3400.00 3700.00 3900.00
Boy 2400.00  2500.00 2800.00 3100.00 3400.00 3700.00 4000.00
Height (cm) Girl 45.00 47.00 48.00 50.00 51.00 52.00 53.00
Boy 46.00 47.00 48.00 50.00 51.00 53.00 54.00
Head Circumference (cm) Girl 32.00 33.00 34.00 35.00 35.50 36.00 37.00
Boy 33.00 33.00 34.00 35.00 36.00 36.50 37.00

Table 3) Results of frequency of dependent variable information by the gender of the neonate (Numbers in parentheses are in percent)

Variables Gender Total
Boy Girl

Weight (gr) Low 22 (3.10) 22 (3.50) 44 (3.3)
Normal 678 (96.9) 614 (95.5)

Height (cm) Low 22 (3.10) 34 (5.30) 56 (4.2)
Normal 678 (96.9) 602 (94.7)

Head Circumference (cm) Low 21 (3.0) 38(5.0) 59 (4.4)
Normal 679 (97) 598 (94)
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Table 4) Categorical Variable Information used as predictors and dependent variable in the verbalized linear model

Factor Number Percent
Gender

Girl=0 636 47.6
Boy=1 700 52.4
Anemia at first trimester

Yes=0 356 26.6
No=1 980 73.4
Anemia at second trimester

Yes=0 403 30.2
No=1 933 69.8
Education of mother

Illiterate=0 779 58.3
Literate=1 557 41.7
Job of father

Employee=0 274 20.5
Free=1 622 46.6
Worker=2 399 29.9
Shopper=3 41 31
Education of father

Illiterate=0 630 47.2
literate =1 706 52.8

Table 5) Parameter estimates for predictors variables in a generalized linear model with a logit function

Independent variable Weight Length Head Circumference
p-value OR 95% Wald p- OR 95% Wald p- OR 95% Wald

CI for OR value CI for OR value CI for OR

Lower Upper Lower Upper Lower Upper
Neonate gender=Boy/Girl 0.61 1.09 0.78 1.55 0.001 1.802 1.276 2.546 0.00 2.052 1.449 2.906
anemia in first 0.14 1.35 0.91 2.03 0.725 0.927 0.609 1412 0.04 1.501 1.013 2.223
trimester=no/yes
anemia in second 0.61 0.92 0.60 1.33 0.271 1.246 0.842 1.843 0.11 1371 0.937 2.008
trimester=no/yes
Job of father =2/1 0.00 4.05 1.82 9.02 0.018 0.343 0.142 0.831 0.00 0.231 0.100 0.536
Job of father =3/1 0.04 1.92 1.01 3.66 0.108 0.525 0.239 1.153 0.01 0.397 0.194 0.813
Job of father =2/3 0.01 2.55 1.27 5.14 0.035 0.413 0.182 0938 0.06 0.497 0.238 1.039
Education level of 0.00 3.04 2.02 4.58 0.314 0.808 .533  1.224 0.07 0.681 0.451 1.029
mother=illiterate/literate
Education level of 0.00 3.53 2.31 5.38 0.063 1.485 0.979 2253 0.07 1451 0964 2.183
father=illiterate/literate
Age of mother 0.50 0.99 0.95 1.03 0.667 1.009 0.969 1.051 0.98 1.000 0.961 1.042
Age of father 0.65 0.99 0.96 1.03 0.247 1.020 0987 1.054 046 1.013 0.979 1.048
BMI of mother 0.00 0.94 0.91 0.98 0.000 0.922 0.882 0963 0.11 0.967 0.929 1.008
Number of pregnancy 0.01 1.26 1.05 1.51 0.942 1.006 0.864 1.171 0.47 0.943 0.803 1.106
(Intercept) 0.00 101.11 24.01 42581 0.00 0.17 0.036 0.840 0.00 0.102 0.023 0.459
Discussion province’s population and other related variables in

This study evaluated some of the most important
paternal factors affecting children’s anthropometric
indexes for the first time in Kohgiluyeh and Boyer-
Ahmad province, where the rate of childhood
malnutrition is pretty considerable. The indices of
weight, height and head circumference at birth are
not only predictors of an infant's growth and
development but also represent the socioeconomic
status of the community.

Results showed that the mean birth weight was
higher in boys. These findings are consistent with the
results of some other studies [17. 18], In this regard, the
World Health Organization reported that girls are at
higher risk for LBW [19.20], The prevalence of LBW was
3.3%, almost less than half the incidence of this index
in the world (7.7%) [211. This rate was 9.4% and 8% in
the studies conducted by Momeni and Ebadi,
respectively [* 22, The present study shows the
success of maternal and pediatric health programs
and the relative improvement of livelihoods of the
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the years near the study.

In the present study, the most important predictor
variables of birth weight were paternal occupation
and education, BMI, and pregnancy rates. The first
three variables were a partly indirect estimation of
the income level, social class of families, and
socioeconomic status. This finding is inconsistent
with the results of some other studies [16:23], Silvestrin
et al. found no significant relationship between low
birth weight and maternal education, probably due to
the poor socioeconomic status of mothers [131,

Another predictor variable for birth weight was
maternal BMI. In women with low BMI, the
prevalence of LBW was higher compared with those
with normal BMI. This finding is in line with the
results of many studies. Han et al. on data from 78
studies with the sample size of 1,025,794 women in
two EMBASE and MEDLINE databases from the
baseline until January 2009 showed a significant
correlation between low maternal weight based on
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BMI and LBW index, which has been statistically
significant in both developing and developed
countries [24. Toosi et al. indicated that the mean
weight of newborns was increased significantly with
maternal weight gain during pregnancy.

In contrast, weight gain, BMI, hemoglobin, and
maternal hematocrit significantly correlated with
birth weight. However, in the statistical test of linear
regression, maternal weight and BMI at the onset of
pregnancy were better predictors of birth weight 15
25], Contrary to this finding, Maddah et al. observed no
significant relationship between maternal weight
and maternal overweight with the birth weight of
infants [1¢]. This contradiction might be attributed to
several factors: pre-pregnancy weight, maternal age,
maternal delivery, the interval between pregnancies,
pregnancy diseases, and nutritional status.

The pregnancy rate was another predictor variable of
the baby’s birth weight in this study, reported in
some other studies [4. Most of the studies have
concluded that there is a consensus between
maternal hemoglobin concentration and the risk of
LBW [2¢. In the present study, no statistically
significant relationship was found between these two
variables. Another study has shown that both low and
high hemoglobin levels are associated with an
increase in LBW and early delivery [27] because high
concentrations of hemoglobin increase the blood
viscosity, which disrupts oxygen supply to tissues
and causes cerebrovascular complications. In a study,
high hemoglobin concentrations have been
associated with a lower risk of low birth weight 281,
A nutritional cause of short stature is chronic
malnutrition, which fails to reach a height
appropriate to the age. In this study, the mean birth
height in boys was significantly higher than that in
girls (p=0.005), consistent with another study’s
findings [171. We also indicated that the prevalence of
short stature was 4.2% - which was less than the
estimate of this index (4.9%) in Zayed et al.’ study [2°].
The girls had a worse situation rather than boys. The
most important predictor variables of short stature
were gender, paternal occupation, and maternal BMI.
The results of studies have confirmed the
relationship between short stature at birth and
gender [17.30],

In the second national survey on the nutritional
status and anthropometric indexes of children under
the age of 5 years (ANIS2, 2008), Iranian provinces of
Sistan-Baluchestan (16.5%), Khorasan (8.2%), and
Kohgiluyeh and Boyer-Ahmad (8.5%) were the three
provinces with the highest prevalence of short
stature 30. However, World Health Organization has
predicted that the short stature rate of this age group
will decline from 29.8% in 2000 to 16.3 in 2020 for
developing countries [1l. Researchers reported that
the prevalence of short stature in children under five
years was 13.7% Bl In a study conducted by
researchers, this rate was 29.7% in the same age
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group [32l. In the present study and the study by
Abuya et al, a significant statistical relationship was
seen between the boy gender and low birth weight
1331, which suggests the predictive importance of the
birth weight index in the growth trend of the
newborns. UNICEF has confirmed these findings
during its most recent report in 2013 4. The mean
birth head circumference of boys was significantly
higher than that of girls. These findings are
inconsistent with the results of studies [30 351 In the
study of Tusi et al, all the anthropometric
measurements of girls were lower than those of the
boys [17l. The prevalence of low birth head
circumference was 4.4%, which in girls nearly was
twice as large as that of the boys (5% vs. 3%,
respectively); this can be partly due to the biological
differences between the two genders. In this study,
the most important predictors of head birth
circumference were paternal occupation, gender, and
maternal anemia in the first trimester of pregnancy.
However, no significant relationship was found
between this outcome and maternal anemia in the
second trimester of pregnancy, partly due to
increased maternal iron levels under iron
supplementation according to the national maternal
care program in the second trimester of pregnancy.
In the study of Toosi et al, there was a significant
relationship between hemoglobin concentration and
hematocrit with weight, height, and head
circumference indexes at birth [151.

Among the factors mentioned above, paternal
occupation in all three indexes (low birth weight,
short stature, and low head circumference) was the
predictor that indirectly was estimated by the family
income and somehow related to maternal body mass,
weight gain during pregnancy, anemia, and maternal
nutritional status. Its association with
anthropometric indices in newborns has been
significant [16.23]. In a study conducted by Whitehead
et al, poverty has shown an independent effect on
each pregnancy complication, which is called “First
Cause” in epidemiology [36.37],

The current research experienced limitations,
including defective information and lack of access to
all related data. Large sample size and considering
the most remarkable paternal factors could also be
considered the most superior strength.

Considering the association of family socioeconomic
factors, BMI, anemia, and pregnancy number of the
mother on the birth anthropometric variables, it is
necessary to pay more attention to the improvement
of nutritional status and surveillance systems during
pregnancy and the elimination of maternal anemia in
the first trimester of pregnancy.

Conclusion

Despite the higher mean weight of boys at birth than
girls, parental factors can explain a significant part of
the status of anthropometric indices at birth. Based
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on these findings, the most important parental
factors affecting the anthropometric indices of
infants, including occupation, level of education,
maternal BMI, and birth rank, have shown the most
linear relationship with birth indicators.
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