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ABSTRACT

One of the most important health indices in différsocieties is the birth weight of neonates whichffected by
several factors. It is essential to be aware ofséhéactors for further care of both mother and Fetus during
pregnancy. The association between birth weightohates and some influential factors on them wgamined in
this study. In this cross sectional research, 2dbnates of Shoushtar County were studied in 2048.dAta were
collected from medical files and by interviewindhwinothers. The neonate and mother characterigizsgnancy
and delivery statues were determined. Data werdyaed by SPSS 16 software, Chi square and T tasadysis of
variance, ROC curve and multiple regression. Met8D|) of the examined babies’ weight was 3258(+4&@&ms.

Gestational age(P<0.001), gender(P=0.04), rank of§P=0.012) and period between two pregnanciesjf28)

had a significant relationship with birth weighte§ession model also included gestational age, i@rikirth, type
of delivery and gender(R2=0.242). and gestatiorge aariable had a higher sensitivity(0.85) and sfety(0.91)

by ROC curve. In this study, gestational age, rahlbirth, period between two pregnancies and gerfted a
meaningful relation with birth weight and regressimmodel could illustrate and anticipate 24% of chas in

dependent variables. Prevention of preterm deliang preparing of exclusive cares for mothers wath duration

between two pregnancies and in primiparous cangase probability of infants born with normal weight

Keywords: Birth weight, Neonate, Related factors, Maternity

INTRODUCTION

Children are the future of the country and tomotsosapitals of human societies. Protection of glatsind mental
health of children is one of the best ways to ibneseconomic and social development of nationseréfore,
children's health is essential to be the topmastripy in each country. Birth weight is one of th&in criteria in
growth and one of main determining components ofigal, physical and neurological development ofdren and
is a valid indicator of fetal growth, health andtordty [1,5]. Babies who are overweight or belowmal weight are
at risk of death and physical and neurological aliss [3,4,6]. Reports indicate that the numberabfds with low
birth weight in Iran from 1955 and in the world ina2000 has increased 22% and 3%, respectively pk of
attention to the health of newborns increases Hanae of developing diseases that in addition tehsogical
problems, imposes high costs on their families, wi®often vulnerable population[1]. Studies shbat increased
perinatal morbidity and mortality, such as stilthir birth asphyxia, meconium aspiration, hypogly@erand
hypothermia in newborns and the prevalence of ababneurological development such as mental retiara
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learning disabilities, vision problems and movenaablems, have significant associations with birtkight [4, 7,
8]. It has been hypothesized that mortality andhbidity in adulthood and the risk of diseases sushypertension,
atherosclerosis, diabetes type 2 and even carinkraith fetal and infant health and birth weigBi.[World Health
Organization reports every year children's physiaatl mental development based on weight, heighad he
circumference and other variables and especiallphasizes on children's weight [10]. Reduction drih
mortality and disability depends on the preventibmbnormal birth weight, prenatal diagnosis andyeseatment
of the weight factors. In addition, in developirmuatries where modern equipment for evaluation feefielivery is
not available, searching for an easier way to asgesgnant women, including measurements that asédye
accessible, is very important [6]. Many maternakdas such as age, job, number of pregnanciesyaitbetween
pregnancies, length of gestation, race, econormaitist body mass index and intentional pregnancyati&at the
outcome of pregnancy[11,12] . It is worth notingttimany studies have been done in this area batubef the
importance and the vital role of baby's birth wejghore research is still needed in this field.cAlgith regard to
previous articles we see that the birth weightasous in different societies and since no studieshis issue have
been done in the county of Shoushtar, we decidezkamine birth weight and some of maternal riskdiecand
predictors of birth weight in the county of Showshih 2013.

MATERIALS AND METHODS

In this cross-sectional study (descriptive - aneif}, born-alive infants were studied in the cquot Shoushtar in
2013. From a total of 1800 recorded birth in 2048h 95% confidence and 0.5 precision, sample sfz245 was

calculated. Samples were selected by conveniemoplse from three health and treatment centerhéndounty.

Required data were extracted from available filasllected data consisted of two parts: the first pas about the
characteristics of the neonates (such as birthheggstational age, gender, rank of birth, lasgpancy time, and
type of delivery) and the second part was aboutcti@racteristics of mothers of the neonates (inotudge,

occupation, education, former abortion, number regpancy, number of children, body mass index (BiI)he

first three months, hemoglobin (HB) in the lastetrmonths, and fasting blood sugar (FBS) in the tlaze

months). Exclusion criteria were incompleteneseeobrds and multiple pregnancy. The weight of ratts in the
first day of life had been recorded using baby esc@lollected data were analyzed using SPSS 16 @@ftvlo

describe underlying variables, descriptive staistnethods were used including calculation of e¢nreasures,
dispersion measures, and frequency distributiolesali hen, data were analyzed using statisticahoutst including
correlation test, chi-square test, t-test and oag analysis of variance. The regression modelsRd@ curve were
used to predict birth weight. In order to evaluatteraction effect of independent variables on dependent
variable, stepwise method in multiple regressios wsed. In this method, the independent variabkre wntered
into the regression equation in order to their ingace in explaining the dependent variable, anthbkes that had
played no role in explaining the dependent varialgee taken out of the equation.

RESULTS

The average weight of 245 studied infants was (32886) grams. About 48 percent of infants weredks and
their average weight was less than the averagehiveignales. Go with the higher maternal age, trerage birth
weight was more. When gestational age was lower,atferage birth weight was also lower. The distiduof
frequency, average and standard deviation weightmiding on other variables is expressed separ@iable 1).

Statistically, a significant direct relationship svfound between maternal weight and birth weight(B8.03, r =
0.139). Birth weight and the number of pregnancg aastatistically significant relationship (P = 8.0 = 0.136).
Between gestational age and infants birth weighg avatatistically significant direct relationshgm that, with less
gestational age, birth weight decreased (P < 01081).423). Between birth weight and birth ranksveastatistically
significant direct relationship (P = 0.013, r =88] (Table 2).
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Table 1. Frequency distribution, mean and standardleviation of birth weight according to other variables

Variables Mean + SD Freq. (%)
<18 3075+276 8(3.3)
18-25 3239+364| 78(31.8)
26-35 3270+473| 137(55.9)

Mother age (year)

>35 3311+480| 22(9.0)
Low 3283:403| 92(37.6)
Mother education Diploma 3259+505| 86(35.1)
High 3220385 67(27.3)
No 3255:439| 216(88.2)
Mother Job Yes 3275+419| 29(11.8)
. No 3248422 | 208(84.9)
Former abortion Yes 3313+511| 37(15.1)
<37 2572+502| 11(4.5)
37 29544346 33(13.5)
Gestational age (week) 38 3345+386| 117(47.8)
39 32862367| 61(24.9)
=40 | 3502+433| 23(9.4)
Thin 2950:341| 4(1.6)

Normal | 3241+398| 101(41.2)
Over weight | 3277+457| 88(35.9)
Obese | 3281:476| 52(21.2)

Body mass index

: Yes 3246+436| 197(80.4)
Anemia No 3306+437| 48(19.6)
Blood sugar Yes 34061526| 8(3.3)
No 3252+433| 237(96.7)
Parity NuIijaro_us 3206+£377| 96(39.2)
Multigravida | 3290+468| 149(60.8)
Delivery type NVD 3250+435| 88(35.9)
cls 3257+438| 157(64.08)
Girl 3200+421| 117(47.7)
Neonate gender Boy 3310+444| 128(52.2)

First Preg. | 3206+372| 99(40.4)
Duration from before pregnandy 3 Year | 3105:417| 56(22.8)
=3year | 3353+496| 90(36.7)

1 3206+377| 96(39.2)
Child rank g 3233+443| 112(45.7)
3498+495| 31 (12.2)

=4 33141569| 6(2.2)

Table 2. Comparison of birth weight mean accordindo other variables

Variables Statistics | P- value
Mother age (year) R=0.124 | 0.053
Low 0.664
Mother education Diploma F=0.41
High
Mother Weight(kg) R=0.139 0.03*
Abortion humber R=0.026 0.68
Pregnancy number R=0.136 | 0.03*
Gestational age (week) R=0.423 | <0.001*
Blood sugar R=0.084 0.18
Anemia R=0.050 0.43
. Nulliparous _
Parity Multigravida T=-1.47 0.14
Delivery type EYSD T=-0.046 0.96
Neonate gender g’(')rl/ T=-1.98 | 0.048*
distance of the previous pregnangcy R=0.099 0.123
Ranking the birth of child R=0.158 | 0.013*

In this research, simultaneous effect of indepehdanables on the dependent variable was also exanThe
independent variables were entered into the reigressgquation in order to their importance in expiag the
dependent variable (Table 3). Since Model 4 hasitkest coefficient of determination, it is setxttas the final
model. As you see, these four variables (gestdtiaga (GA), parity (BR), mode of delivery (DM), giar (NG))
altogether could explain and predict about 24 pdrad the dependent variable (i.e., birth weigh¥ultiple

regression equation with an error probability @is as follows.
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v=0p T Bix; +Boxy + Byx;+Byxyte 1)
BW = 0.474xGA + 0.203xBR + 0.167xDM — 0.119xNG )(2

Table 3. The results of regression analysis for therediction of birth weight with the all independert variables

model variables (b) SE®) (B) T-test | P-value| R R?
1 constant -2383.06| 156.86 -3.476 | 0.001 042 | 018
Gestational age 163.50 22.47 | 0.423 7.28 0.000 ) )
-3185.59 | 844.85 -3.77 0.000
constant
2 Child rankGestational age 164.26 | 22.06 | 0.425 | 7.45 0.000 | 0.46 | 0.21
100.75 31.64 | 0.182 3.18 0.002
constant -4066.66 | 890.44 -4.57 0.000
3 Gestational age 184.31 | 22.90 | 0.477 | -8.048 | 0.000 049 | 024
Child rank 111.524 | 31.435| 0.201 | 3.55 0.000 ’ '
Delivery type 151.69 54.11 | 0.167 2.80 0.005
-3976.89| 884.99 -4.49 0.000
CGOE”SSt;ii’gnal age 183.22 | 22.74 | 0.474 | 8.06 | 0.000
4 Child rank 112.48 31.21 | 0.203 3.60 0.000 | 0.50| 0.25

151.12 | 53.72 | 0.167 | 2.81 0.005

Neonate gendddelivery type — 5= a8 7> T 6.119| 2.13 | 0.034

To investigate further, regression method was algulated only for the independent variables whiad a
significant relationship with birth weight (Tablg.4n this regression method, only independentaldeis which
related to dependent variable (gestational agantrdirth rank, infant gender, and interval witleyaious pregnancy)
were entered into the model using stepwise metAodong these 4 variables, three variables (gesttiage,
parity, and infant gender) altogether could expkaia predict about 22 percent of the dependenabiarichanges.
Multiple regression equation with an error probigpibf 0.05 is as follows.

Y=B,+B;x;+B,x, +Bsx;+e (3
BW = 0.425xGA + 0.171xBR — 0.117xNG  (4)

Table 4. The results of regression analysis for therediction of birth weight with the meaningful independent variables

model variables (b) SE@) B) T-test | P-value| R R?
1 constant -2983.06 | 858.16 -3.48 | 0.001 042 | 018
Gestational age 163.50 | 22.47 | 0423 | 7.28 0.000 ) )
constant -3229.91| 848.56 -3.81 | 0.000
2 16541 | 22.12 | 0428 | 7.48 0.000 | 046 | 0.21

Child rankGestational age

97.37 3262 | 0.171 | 2.99 0.003

constant -3142.81| 844.06 -3.72 0.000

3 Gestational age 164.40 | 21.98 | 0.425 | 7.48 0.000 047 | 022
Child rank 97.21 3241 | 0.171 | 3.00 0.003 ' ’
Neonate gender -101.63 | 49.55 | -0.117| -2.05 | 0.041

To determine the sensitivity and specificity of sof the variables in the diagnosis of heonatabiteROC curve
was plotted. For determine of low birth weight treiables; gestational age, spacing preghanciespgiebin and
maternal age has a high area of ROC curve. To det@crosomia in newborns, the variables; materge) parity,
spacing pregnancies, Child rank and maternal weigh high area under ROC curve. Variable gestatiage for
diagnosis of low birth weight has 85.5 and 90.9B&, $ensitivity and specificity, respectively, whialere higher
than other variables (Table 5 and Figure 1, and 2).

Table 5. The area under the ROC curve, sensitivitgnd specificity of variables for determine low birh weight and macrosomia cut off

point
Weight Cut point Variables ROC Area | Std. Error | P-value (i,l;l?: Sensitivity | Specificity
Gestational age 0.888 0.066 0.000 37.50 0.855 0.909
LBW Distance pregnancy 0.755 0.060 0.044 0.5 0.818 0.585
Hemoglobin 0.751 0.077 0.052 10.75 0.675 0.364
Mother age 0.698 0.065 0.061 27.50 0.818 0.513
Mother age 0.821 0.053 0.001 31.50 0.727 0.252
MBW NO pregnancy 0.779 0.070 0.002 2.50 0.727 0.209
Distance pregnanc 0.788 0.069 0.016 1.50 0.727 0.350
Child rank 0.843 0.073 0.002 1.50 0.636 0.128
Mother weight 0.802 0.068 0.005 71.75 0.818 0.252
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Figure 1. ROC curve for mothers age and macrosomibirth weight
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Figure 2. ROC curve for end pregnancy and Low BirthWeight
DISCUSSION

Based on the research findings, among the studietrs, gestational age, gender, birth rank, atehvial with
previous pregnancy variables had significant gteisrelationship with birth weight. Of all varils, gestational
age variable had a higher sensitivity and spetjfioy ROC curve. Like other previous studies, bdygh weight
was more than girls [13-16]. Boys' birth weight wla83 times more than girls and baby's gender vggifisantly
associated with birth weight. In this study, desghe fact that no statistically significant retatship was found
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between the birth weight mean and mother age, ihtincreasing maternal age, birth weight meandased. Due
to the low number of mothers under 18 years inghisly, evaluation of the relationship betweenrtean of infant
birth weight and maternal age in this group of wames not possible [18-20]. In this study, the gshal age and
birth weight had a relatively strong statisticalatenship. Mothers with less gestational age wagge likely to
have babies with less birth weight, so that witbheaveek addition to gestational age, the risk of lirth weight
infants decreases that previous researches aldoneahis issue [17,18]. Other factor associatedhwiewborns
birth weight was birth rank of infant which a lookthe results shows that birth weight of the flvabies of family
is less than other babies and it shows that infaintis weight increases in higher births, so thaijght mean in the
third child has the highest amount and this groimttfiourth child will be low again. Perhaps it igdaly due to
higher experience of mother in pregnancies ancebeteparation of the uterus environment for grgwimfants
with higher weight and some studies have also ooefil this[18,21-23]. Second, unlike other studiksre was no
statistical relationship between parity and infartirth weight, but the average birth weight of bews in
nulliparous women was less than the average weifjhewborns in multigravida and this has been cordd in
other studies [16,22-25]. Perhaps one of the reafmnthis is insufficient experience of women iastfpregnancy
that effects on birth weight. Infants' birth weightmothers with a college education were less tither mothers.
Researcher believes that busy working mothers avitbllege education or perhaps being a studerdepeved of
sufficient rest that it causes low birth weightainfs in this group. But in general, no significagifationship was
found between maternal education and infant birthight. This finding is consistent with findings fnoother
studies [20, 26]. Like Toosi and Sam studies, gmificant relationship was found between employnstatus of
mother and birth weight [20, 26]. The low number wbrking mothers in the above study might affea th
mentioned result. While Biernacka and colleagupsnted that infants of working women have less Wgj. This
difference is likely due to the different condit®om the workplace for women in this study. In giresent study,
like Parichehr Tootoonchi study and Sareer Badshadly , infants' weight of mothers who had abosgiams more
than mothers without abortion[18,24]. It is thougjirit the fear of miscarriage in mothers who haag &bortions,
causing them to relax and be more alert during qaegy. But, in general, there was no statisticaignificant
relationship between infants' birth weight and neosh abortion history. Unlike previous studies,réh&vas no
significant relationship between maternal body niadex in the first three months of pregnancy amfdrit birth
weight [26,27]. There is a direct relationship bedw the weight gain of mother during pregnancy iafaht birth
weight [3, 4], which was not mentioned in our stuthyother studies as well as the present stuadyatierage birth
weight of infants of mothers who had iron deficigramemia was less than others, but this relatipnafds not
statistically significant as our study [26, 28-30].

In this research, mothers who had gestational tkabduring pregnancy had infants with higher bintbight
compared to mothers without this problem. But, tatigtical relationship was found between infanthbiveight
and presence of pregnancy blood sugar in mothehaPs the main reason for the lack of relationdeipveen these
two is the small number of mothers with gestatiatiabetes. There was no relationship between mbdelwery
and infant birth weight. But, high frequency peftegye of cesarean section (64.08 percent) compareddinal
delivery (35.91 percent) was arguable, that thesiptes causes of this high percentage are the ggowinmber of
elective cesarean sections without any medical meedidition to emergency deliveries by cesareatice It is
worth noting that the type of delivery was entemedhe regression model. In this study, like otkardies, the
relationship between birth weight and interval frpnevious pregnancy was significant [20, 21]. Ibvious that
after each pregnancy, body takes some time to be tabrestore the lost energy reserves, and if erogets
pregnant with a short interval from previous oneémpacts on fetal growth and the risk of low birtkeight infant
increases. Unintended pregnancies have also invela@®nship with infant weight[31], that, in ostudy, was not
considered due to lack of proper response. Lookargfully at regression model, we found that in phesence of
other examined factors in the regression model, ¥auables (gestational age, birth rank, type @fwéry, gender)
altogether could predict and explain 24 percerthefdependent variable changes and the remainipgi@nt are
determined by other factors affecting birth weigtdat were outside the control of the researchds. suggested to
do other studies in this area by examining othetofa related to infant birth weight such as matkmnutritional
status, family economic status, pregnant mothevigcaind rest, mother social relations during pragcy, diseases,
and etc., to detect the relationship between tfegers and infant size at birth with more confidemnd precision
and it can be used to identify pregnant mothenssktfor low birth weight or macrosomia, and to ¢akecessary
measures for preventing it. The limitation of teitsidy was lack of full access to other informattbat effect on
infants' birth weight, since data collection watigh reviewing of files.

CONCLUSION
In this study, gestational age, infant rank, in&fvom previous pregnancy, and gender variablesahatatistically

significant relationship with infants' birth weigand in the presence of other factors in the regyasmodel, four
variables (gestational age, birth rank, type oivdey, gender) altogether could predict and expitrpercent of the
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dependent variable changes. Legislation to prepesterm delivery, particularly in cesarean deligsriand the
identification of nulliparous women and mothers vare pregnant with a short interval from their poer delivery
and providing education and more care of these enstincreases the possibility of having infantdwatrmal size.
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