
69     Iranian Journal of Neonatology

Prevalence and Related Factors of Low Birth Weight in

*Nayyereh Davoudi1, Maryam Khezri
Mahnaz Hoseinpour

1Department of Medical Surgical Nursing, School of Nursing and Midwifery, Mashhad University of Medical 
Sciences, Mashhad, Iran. PhD student of nursing, Tehran University of Medical Sciences.

2BSc in Nursing, Hasheminejad Hospital, Mashhad, Iran.
3Pediat

4BSc in Midwifery, Hasheminejad Hospital, Mashhad, Iran.
5Statistician, Mashhad University of Medical Sciences, Mashhad, Iran.

Abstract

Introduction:
Low birth weight (LBW) is one of the main factors for neonatal mortality and morbidity. Many 
factors are related with low birth weight. The present study was conducted to identify the prevalence 
and related factors of LBW at Mashhad, in northeast of 

Materials and Methods:
This cross-sectional study was performed in all medical health centers of Mashhad during the first six 
months of 2010. Data collection was performed by scale
sections of neonatal factors and
neonate’s height and weight, interviewing with mother, and investigating mother’s and neonate’s 
health files. Data was analyzed by descriptive statistics, chi
witney tests by SPSS (11.5).

Results:
Among 2674 alive births, 297 neonates had the weight 
was 11.1%. The factors related to LBW were maternal age 
weeks (P=0.000), multi-pregnancy 
(P=0.001), smoking during pregnancy 
during pregnancy (P=0.02), Using drugs during pregnancy 
mother (P=0.024), PROM (P=0.000
bleeding during pregnancy (P=0.000

Conclusion:
The prevalence of LBW in our study suggests a greater emphasis should be placed on related factors 
of LBW for the early detection and prevention of them. 
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Introduction
1Low birth weight (LBW) is the weight at 

birth less than 2500 gr according to the 
definition of World Health Organization 
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Low birth weight (LBW) is one of the main factors for neonatal mortality and morbidity. Many 
factors are related with low birth weight. The present study was conducted to identify the prevalence 
and related factors of LBW at Mashhad, in northeast of Iran.

sectional study was performed in all medical health centers of Mashhad during the first six 
Data collection was performed by scale, meter, and a questionnaire including two 

sections of neonatal factors and maternal factors. The questionnaire was completed by measuring 
neonate’s height and weight, interviewing with mother, and investigating mother’s and neonate’s 
health files. Data was analyzed by descriptive statistics, chi-square, Fisher, independent T, an

 neonates had the weight <2500 gr. Therefore the prevalence of LBW 
The factors related to LBW were maternal age <18 yrs (P=0.019), 

pregnancy (P=0.000), first delivery (P=0.029), addiction to narcotics 
during pregnancy (P=0.007), history of LBW neonate (P=0.000

Using drugs during pregnancy (P=0.029), psychological disor
0.000), anomalies of placenta (P=0.01), oligohydramnios 

0.000), and preeclampsia (P=0.001).

The prevalence of LBW in our study suggests a greater emphasis should be placed on related factors 
detection and prevention of them. 
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(1,2). LBW is known as one of the most 
important indicators of public health 
because it is associated with fetal and 
neonatal mortality. The neonates with 
weight less than 2500 gr are approximately 
20 times more likely to die than the 
neonates with normal weight 
LBW neonates are prone to develop 
recurrent infections, malnutrition
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factors are related with low birth weight. The present study was conducted to identify the prevalence 

sectional study was performed in all medical health centers of Mashhad during the first six 
and a questionnaire including two 

maternal factors. The questionnaire was completed by measuring 
neonate’s height and weight, interviewing with mother, and investigating mother’s and neonate’s 

square, Fisher, independent T, and Man-

Therefore the prevalence of LBW 
, gestational age <37

addiction to narcotics 
0.000), irregular visits 

psychological disorders of 
oligohydramnios (P=0.01), 

The prevalence of LBW in our study suggests a greater emphasis should be placed on related factors 

LBW is known as one of the most 
important indicators of public health 
because it is associated with fetal and 
neonatal mortality. The neonates with 

 gr are approximately 
 times more likely to die than the 

neonates with normal weight (3).  Some 
LBW neonates are prone to develop 
recurrent infections, malnutrition and 
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neurodevelopmental handicaps. There are 
some evidences that show low birth weight 
is associated with subsequent risk of adult 
onset hypertension, cardiovascular disease, 
type 2 diabetes, and stroke, also LBW 
infants will have poor growth in childhood. 
Therefore, LBW is considered as an 
important risk factor to cause undesirable 
results at future (1,3,4). 
Studies show that more than 20 millions 

neonates (15.5% of all births worldwide) 
are born with LBW and the rate of LBW is 
16.5% in developing countries and 7% in 
developed countries, half of all LBW 
neonates are born in South central Asia 
and more than 27% of all neonates in these 
countries are LBW. Also, it is estimated 
that 8% of LBW neonates are born in East 
Mediterranean including Iran. According to 
the reports of World Health Organization at 
1995, the prevalence of LBW neonates in 
Iran was 7% (1), also Prizadeh et al. in 2002
reported that the rate of LBW in Khorasan 
was 11.1% (5).

Since LBW increases the risk of mortality 
and is a key risk factor for adverse outcome 
in life, it is important to diagnose the 
factors affecting on LBW and try to 
preventing of them. Many researchers 
studied factors related to LBW such as 
maternal age <20 yrs and >35 yrs, smoking 
during pregnancy, gestational age <37
weeks, weight loss during pregnancy, 
multiple gestations, birth intervals <3 yrs, 
not using of supplements during pregnancy, 
inadequate prenatal care visits, maternal 
diseases, preeclampsia, and the history of a 
previous child with LBW (6-12).
Results of many studies in different

countries show that the prevalence of LBW 
and related factors are different in various
populations and different social and health 
conditions. Therefore, it is necessary to 
assess this problem and its related factors in 
different areas independently. So, we can 
decrease preventable factors and effectively 
reduce the rate of these births and then 
decrease the rate of neonates’ mortality 

because the birth of healthy neonates with 
normal weight develops public health. 
Searching in database, books, and published 
studies didn’t show any study about the 
prevalence of LBW in Mashhad. Thus, we 
aimed to perform this study to identify the 
prevalence and related factors of LBW in 
Mashhad, a city in northeast of Iran.

Materials and Methods
This cross-sectional study was performed 

in all medical health centers of Mashhad 
which had delivery facilities. Then during 
the first six months of 2010, for sampling 
from each center, some days were 
randomly selected from each month and 
all alive neonates were born in each day 
entered to the study; abortions or dead-
borns and the neonates of mothers who 
were not resident in Mashhad were 
excluded from the study. Data collection 
was performed by scale, meter, and a 
questionnaire including two sections:
1- Neonatal factors: weight, sex, and height.
2- Maternal factors:  A: Demographic 
characteristics (age, height, BMI, job, 
working hours in a week, level of education, 
place of residence). B: Obstetrical history 
and conditions (gestational age, birth order, 
type of delivery, weight of mother before 
pregnancy, weight gain during pregnancy,
pregnancy intervals, time of the first prenatal 
care visit, regular prenatal visits, using food 
supplements and nutritional education 
during pregnancy, history of LBW, fetal 
death, abortion delivery or infertility, using 
drugs or exposing to X-ray during pregnancy, 
multi-pregnancy). C: Medical history and 
conditions (alcohol consumption during 
pregnancy, cigarette smoking, passive 
smoker, addiction to narcotics, valvular heart 
diseases, respiratory, renal, thyroid and auto-
immune diseases, hepatitis, epilepsy, 
psychological disorders, hypertension, 
anemia or diabetes before and/or during
pregnancy, PROM12, oligohydramnios, 
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polyhydramnios, eclampsia, preeclampsia, 
placental anomalies, ovarian disorders, 
uterine diseases, bleeding, infection and 
trauma to abdomen during pregnancy). 
For determining the validity of 

questionnaire, content validity was used 
and reliability of the questionnaire was 
confirmed using intra-rater reliability 
(r=0.8). Neonates were weighed by using a 
standardized calibrated scale (Misaki, 
Japan) with a precision of 50 g. Neonate’s 
weight and height was measured by 
researcher immediately after delivery when 
the neonate is lying down with no clothes.  
For completing the questionnaire, after 
delivery when physical status of mother 
was stable, the researcher introduced 
herself to the mother and after explaining 
the aims of the study and obtaining the 
mother’s consent; data was collected by 
interviewing with mother and investigating 
mother and neonate’s health files. 
To calculating the prevalence of low birth 

weight, the proportion of LBW to all 
neonates was considered and to assessing 
related factors, LBW neonates (<2500 gr) 
was considered as case group and the 
neonates with weight more than 2500 gr as 
control group. Data was analyzed by SPSS 
version 11.5 by the use of descriptive 
statistics, chi-square, Fisher, independent T, 
and Mann-witney tests, also P<0.05 was 
considered statistically significant. 

Results
Among 2674 alive births, 297 neonates 

were LBW; therefore the prevalence of 
LBW in this study was 11.1% with 
confidence interval 95% (0.099, 0.12). Also 
in LBW neonates mean birth weight 
(2.12±0.37) and height (45.90±3.1) was 
significantly lower than mean birth weight 
(3.28±0.42) and height (50.11±2.07) in non 
LBW neonates (P=0.000). Totally, mean 
weight and height of neonates in this study 
was 3.15±0.55 kg and 49.66±2.56 cm, 
respectively and 50.3% of births were 
female. Mean age of mothers was 

26.69±5.68 yrs, 94% of mothers were 
housewife with education of diploma and 
lower than diploma (86%), and 85.3% live 
in urban areas. More than half of neonates in 
this study were born by cesarean (50.3%) at 
governmental hospitals (71.3%). Results 
showed that, maternal age was related to 
LBW (P=0.019) as the frequency of LBW 
was more in mothers less than 18 years old. 
Moreover, the frequency of LBW was 
significantly higher in mothers with 
gestational age <37 weeks (P=0.000), with a 
history of LBW neonates (P=0.000), had 
irregular visits during pregnancy (P=0.02),
multipregnancies (P=0.000) and in first 
deliveries (P=0.029), Also the frequency of 
LBW was more in mothers who had used 
special drugs during pregnancy (other than 
food supplements and vitamins) (P=0.029) 
(Table 1). 
The most used drugs by mothers with LBW 

neonates were antibiotics (18.2%), and anti-
hypertensive drugs (18.2%).
The results of this study showed that the 

frequency of LBW was more in mothers 
who had medical problems; as PROM 
(P=0.000), placental anomalies (P=0.01), 
oligohydramnios (P=0.01), bleeding during 
pregnancy (P=0.000), preeclampsia 
(P=0.001), psychological disorders during 
pregnancy (P=0.024), addiction to narcotics 
(P=0.001), and smoking during pregnancy 
(P=0.007) were significantly related to low 
birth weight (Table 2). 
There was no significant relation between 

other variables and the frequency of low 
birth weight.

Discussion 
According to the results of this study, the 

prevalence of LBW neonates was 11.1% in 
Mashhad. The studies performed in different 
cities and hospitals of Iran reported that the 
prevalence of LBW neonates was 8.6% to 
13.75% (5,9-12). Some other studies 
performed in Africa and Europe reported 
that the prevalence of LBW neonates was 
8.1% to 22.5% (7,8,13). 
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Table 1: Neonates’ frequencies with respect to birth weight and mothers’ age, obstetrical history and conditions.

Group <2500 gr >2500 gr  Total
Chi square testVariable

Number Percent Number Percent Number Percent

Mother’s age
(year)

<18 25 8.5% 125 5.3% 150 5.6%

            χ2= 7.937
            df= 2
            P= 0.019

18-35 255 86.7% 2060 87.0% 2315 87.0%

>35 14 4.8% 183 7.7% 197 7.4%

Gestational age
(week)

<37 165 56.5% 173 7.4% 338 12.8%              χ2= 560.31
            df= 1
             P= 0.000>37 127 43.5% 2170 92.6% 2297 87.2%

Birth Order

1 150 51.4% 1011 43.4% 1161 44.3%
             χ2= 7.060
             df= 1
             P=0.0292-4 131 44.9% 1235 53.0% 1366 52.1%

>4 11 3.8% 83 3.6% 94 3.6%

History of LBW 
Yes 20 6.7% 51 2.1% 71 2.7%              χ2= 21.505

            df= 1
            P= 0.000

No 277 93.3% 2326 97.9% 2603 97.3%

Regular prenatal 
visits

Yes 252 84.8% 2119 89.3% 2371 88.8%              χ2= 5.251
            df= 1
            P=0.022

No 45 15.2% 254 10.7% 299 11.2%

Using drugs 
during pregnancy

Yes 51 17.2% 300 12.6% 351 13.1%              χ2= 4.782
            df= 1
            P=0.029

No 246 82.8% 2076 2.1% 71 86.9%

Multi-pregnancy Yes 38 12.8% 22 0.9 % 60 2.2%            χ2= 169.560
           df= 1
           P=0.000

No 259 87.2% 2355 99.1% 2614 97.8%

Table 2: Neonates’ frequencies with respect to birth weight and medical history and conditions of mother.
Group <2500 gr >2500 gr Total

Chi square test      Variable Number Percent Number Percent Number Percent

Addiction to narcotics Yes 14 4.7% 44 1.9% 58 2.2% χ2= 10.196
df= 1

P= 0.001No 283 95.3% 2333 98.1% 2616 97.8%

Cigarette smoking Yes 8 2.7% 19 0.8 % 27 1.0 % χ2= 9.478
df= 1

P= 0.007No 289 97.3% 2358 99.2% 2647 99%

Psychological disorders Yes 4 1.3% 9 0.4% 13 0.5% χ2= 5.115
df= 1

P=0.024No 293 98.7% 2368 99.6% 2661 99.5%

PROM
Yes 72 24.2% 308 13.0% 380 14.2% χ2= 27.578

df= 1
P=0.000No 225 75.8% 2069 87.0% 2294 85.8%

Placental anomalies Yes 8 2.7% 25 1.1% 33 1.2% χ2= 5.839
df= 1

P=0.016No 289 97.3% 2352 98.9% 2641 98.8%

Oligohydramnios Yes 9 3.0% 28 1.2% 37 1.4% χ2= 6.639
df= 1

P=0.010No 288 97.0% 2349 98.8% 2637 98.6%

Bleeding during pregnancy Yes 36 12.1% 140 5.9% 176 6.6% χ2= 16.673
df= 1

P=0.000
No 261 87.9% 2237 94.1% 2498 93.4%

Preeclampsia Yes 40 13.5% 182 7.7% 222 8.3%
χ2= 11.712

df= 1
P=0.001
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The results of this study revealed that the 
frequency of LBW was more in mothers <18
yrs. This finding is similar to the results of 
some other studies (9,12). Valero and et al., 
believed that young mothers have 
inadequate prenatal care with low antenatal 
maternal weight, also there are intrinsic 
biological factors that may lead to low birth 
weight (17). In addition, the findings of 
present study indicated that 56.6% of 
mothers with LBW neonates and 7.4% of 
mothers with non LBW neonates had 
gestational age <37 weeks. In similar studies 
the frequency of LBW was more in mothers 
who had gestational age <37 weeks (11,18). 
Also the frequency of LBW neonates in this 
study was significantly increased at first 
pregnancy which was similar to that of other 
studies (10,12,14,18-21). Valero and et al., 
explained that first pregnancy possibly will 
be made to improve the vascular structures 
of uterus and at the subsequent pregnancies 
due to these improved conditions, nutrition 
will be provided for the fetus better than 
previous pregnancy and weight will be 
increased (17). 
This study indicated that the frequency of 

LBW is more in mothers who had a 
history of LBW neonates that this was 
mentioned in other studies (11,12). 
Researchers write that the history of LBW 
predicts the risk of LBW at present 
pregnancy (17), indeed the risk of 
recurrent preterm delivery in a mother 
whose first delivery was preterm is 3 times 
more than a mother whose first neonate 
was born at term (22).
According to the findings from this study, 

frequency of LBW neonates was lower in 
mothers who had regular visits during 
pregnancy. Some studies showed that there 
was significant relation between low birth 
weight and low number of visits, also delay 
in first visit during pregnancy (7,9,13). Since 
prenatal visits are freely performed at health 
centers of Iran, it seems that mothers’ 
unawareness of importance of these visits 
leads to irregular referring. During regular 

prenatal visits, it is emphasized on narcotics 
and cigarette cessation; also LBW risk 
factors such as urogenital infections and 
hypertension are better and quickly 
diagnosed and treated. Therefore receiving 
enough prenatal cares through prevention 
and identification of risk factors avoids from 
LBW births.
In the present study, the frequency of LBW 

was more in mothers who had received 
drugs during pregnancy. This result was 
similar to the study of Tootoonchi (11). 
Since, most drugs that were used by mothers 
in this study was antihypertensive drugs and 
antibiotics, it seems that hypertension and 
infections which led to the use of drugs, 
indirectly affected on LBW. Moreover, 
Fanaroff and colleagues believe that 
treatment of hypertension during pregnancy 
with antihypertensive drugs may result in 
IUGR (4).
Various studies indicated that multi-

pregnancy is an important risk factor of 
LBW (9,10,11). In the present study, the 
frequency of LBW in mothers who had 
multi-pregnancy was 14.2 times more than 
single pregnancy. Cuningham and 
colleagues believe that multifetal gestations 
due to restricted fetal growth and preterm 
delivery are more likely to be low birth 
weight than singleton pregnancies (22).
The relation of LBW and addiction is 

well documented in many studies. In this 
study, the frequency of LBW neonates was 
more in addicted mothers which is 
possible due to cellular toxic effects of 
narcotics on cell replication and growth 
(4). In addicted mothers, cigarette 
smoking, malnutrition, polydrug abuse, 
poor maternal health, and infectious 
disease can lead to IUGR or LBW (22). In 
the study of Mohammadzadeh, no 
significant relation was observed between 
mother’s addiction and LBW. She says in 
her study the answer of mothers to this 
question were not reliable due to some 
social problems (10). In the present study, 
2.7% of mothers with LBW neonates and 
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0.8% of mothers with neonates >2500 gr 
were smoker. In the studies of other 
researchers the frequency of LBW was 
higher in mothers who were smoker 
(7,11,23). The researchers showed that 
smoking causes LBW through different 
mechanisms: Tobacco increases 
carboxihemoglobin and then decreases the 
oxygen transport capacity. On the other 
hand, deviation to the left of hemoglobin 
dissociation curve decreases passage of 
oxygen to the tissues. Also nicotine with 
vasoconstrictive effect decreases blood 
flow to fetus and leads to fetal hypoxia (4, 
22, 24).
According to the results the frequency of 

LBW was more in mothers with 
psychological disorders. It seems that 
psychological disorders by decreasing 
maternal food intake or inappropriate 
caring during pregnancy lead to LBW of 
neonates. Also, the study revealed that 
PROM was a related factor for LBW, 
which this is similar to the finding of 
Mohamadzadeh (10). Kliegman et al. 
reported that PROM increases the risk of 
fetal infection and premature birth (2).

In present study, significant relation was 
found between LBW and placental 
anomalies that similar to the Bortman’s 
study (25). Moreover, the frequency of 
LBW was more in the mothers with 
oligohydramnios. Kliegman and et al. 
write that oligohydramnios indicate high 
risk pregnancy and is associated with 
intrauterine growth restriction (2). Also 
bleeding during pregnancy presents a 
related factor for LBW, as found in prior 
studies (11,23). The researchers believe 
that bleeding during pregnancy is an 
important predictor of complications in 
pregnancy and vaginal bleeding at first 
weeks of pregnancy is associated with 
preterm births (17). According to the 
results, significant relation was found 
between LBW and preeclampsia that this 
finding is similar to the study of 
Mohamadzadeh (10), 

One of the limitations of this study was 
using of mother’s health files for some 
data such as mother’s weight before 
pregnancy and also different qualities of 
recording pregnant mother’s information 
which was out of control of the researcher.

Conclusion
The results of this study showed that the 

prevalence of LBW during the first six 
months of 2010 in Mashhad was 11.1% and 
related factors were age <18 yrs, gestational 
age <37 weeks, multi-pregnancy, first 
delivery, addiction to narcotics, smoking
during pregnancy, the history of LBW 
neonate, irregular visits during pregnancy, 
Using drugs during pregnancy, psychological 
disorders of mother, PROM, anomalies of 
placenta, oligohydramnios, bleeding during 
pregnancy, and preeclampsia.
The third target of World Health 

Organization (WHO) is healthy start in life 
by developing health status of newborn 
babies, infants and preschool children up to 
2020. For the implementation of this target 
the number of LBW neonates should be 
decreased (6). In Iran at recent two to three 
decades social and economical developments 
and establishment of healthcare networks has 
led to accessibility of majority of Iranians to 
health centers. Comparison of neonatal 
mortality rate during 30 yrs ago to now show 
that neonatal mortality rate has been 
relatively decreased but death from 
prematurity, LBW and congenital 
abnormalities are the main factors for 
neonatal death (26). Therefore, since LBW 
is an important factor for neonatal mortality, 
related factors should be more noticed and it 
is necessary to preventing these factors. So, 
it is recommended to considering more 
educational programs for high risk groups 
especially young mothers. Educations 
should be on prevention of pregnancy at low 
ages, good nutrition during pregnancy and 
prevention of psychological disorders. It 
should be emphasized on narcotics and 
cigarette cessation and also not using drugs 
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during pregnancy without prescription of 
doctor. Health centers could be informed the 
mothers and emphasized on performing 
regular visits during pregnancy. Thus in this 
way complications such as bleeding, 
oligohydramnios, preeclampsia, placental 
anomalies, and PROM will be identified and 
prevented and then the frequency of LBW 
will be decreased. 
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