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Abstract
Background: One of the most important causes of neonatal death is
their low birth weight (LBW) (less than 2500 grams). LBW has a lot of
risk factors and will cause physical, mental, and growth problems in
the future. Concerning the importance of the issue, this study aimed to
determine the prevalence rate and risk factors of LBW in Shahroud,
Iran.
Methods: In a cross-sectional research, all mothers who had given
birth at Bahar hospital from 2013 to 2015 were recruited in the study.
The information of the mothers and neonates was extracted from their
records. Data were analyzed using SPSS16 and t-test and Chi-square
tests.
Results: A total of 6677 mothers were enrolled in the study. The mean
age of mothers was 27.20±5.43. Further, %4.8 of newborn babies had
weights equal to or less than 2500 grams. There was a significant
relationship between low birth weight and the mothers who were under
18 years, maternal addiction, and type of delivery (Pvalue=0.001).
Also, there was a significant relationship between preterm labor and
prevalence of LBW, and the need to revive and hospitalization of baby
in NICU (Pvalue=0.001).
Conclusions: The infants' health is one of the main factors determining
the quality of health services in a community. Since the rate of LBW is
still high, and this leads to numerous problems for both family and
society, preventive measures are recommended.
Keywords: Low birth weight, Preterm labor, Infant, Addiction,
Shahroud.
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Neonatal mortality is one of the most important concerns in
developing and developed countries. Although infant mortality
rate (IMR) is declining in the world, the descending rate of
neonatal mortality is so low. Preterm labor and low birth
weight (LBW) are the common causes of neonatal mortality.
The normal weight is between 2500 and 3999 g; the weight less
than 2500 is defined as LBW, while the weight greater than
3999 g is defined as macrosomia.1 LBW refers to weights from
500 to 2500 grams at birth, regardless of gestational age.2-5
Birth weight is a reliable factor in the control and assessment of
the success of health programs for pregnant women.6 Studies
have shown that the mortality rate of infants with the weight
between 1500 and 2500 grams is 20 times greater than the rate
of those more than 2500 grams.7 It is estimated that about
15.5% of all babies in the world are born with LBW.
Specifically, 95% of low weight infants are born in developing

countries where the LBW rate is twice as large in comparison
with developed countries.2,8 The LBW rate is estimated more
than 15% in developing countries, and about 7% in developed
countries.9-11 In a study in Ethiopia, the rate of LBW was
estimated as beyond 10%.12 Systematic studies in Iran have
estimated that the rate of LBW is around 7%, which increased
within 1991-2010.13
LBW can be due to preterm labor (earlier than 37 weeks of
pregnancy) or intrauterine growth restriction.14 The risk factors
for LBW occurrence include maternal hypertension, maternal
weight gains during pregnancy, body mass index before the
pregnancy, low socio-economic status, inadequacy of maternal
nutrition, maternal addiction, severe physical activities, and
inadequate care during pregnancy.2,15-17
LBW can lead to disorders such as mental retardation,
learning problems, high blood pressure, diabetes, and heart
disease in the neonate’s future.1,18 Diminished longevities,
increasing risk of infections and respiratory diseases, anemia,
hypothermia, chromosomal abnormalities, nutritional and
health problems are other consequences of LBW.17
In studies conducted in Iran in 2013, the rate of LBW was
about 2.9% in the north of the country,11 more than 11% in the
southern provinces,19 about 8.8% in the center of Iran,20 and
specifically more than 7% in Shahroud, located in the northeast
of Iran.
We can prevent the occurrence of LBW by identifying and
controlling the risk factors that usually depend on living and
social conditions. As mentioned above, various factors such as
genetic, social, cultural, demographic, medical, and health
factors as well as maternal behavioral conditions directly and
indirectly influence the birth weight.1
This study was done with the aim of examining the
occurrence rate of LBW, as a two-year research, in Bahar
hospital in Shahroud. The reason of choosing it was critical
importance of LBW in the neonatal health at birth in in the
future, and also due to the high economic costs of caring for
these babies on the shoulder of both community and family

Materials and Methods
This is a cross-sectional study. The sampling of this
research began after obtaining the necessary permissions from
the research council and ethics committee of Shahroud
university of medical sciences. The target population of this
study was all mothers who were enlisted at the Bahar hospital
for delivery from May 5, 2013 to May 5, 2015. During this
period, 6891 mothers were recruited in the study, some of
20
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whom were eliminated due to some incomplete information of
mothers and infants in their records, where finally 6677
mothers remained. The inclusion criterion was delivery of
mothers during May 5, 2013 to May 5, 2015 in Bahar hospital.
On the other hand, the exclusion criteria were intrauterine fetal
death, the death of the baby after birth, and not completing one
or some of the sections of the records or incomplete records.
The data collection was conducted through data record forms
completed by two midwifery experts. In the forms based on
mothers' documents, the information such as the gestational age
of infants according to the first day of last menstrual period,
maternal age, mother's education, residence location,
nationality, type of delivery, infant's gender, requiring
resuscitation for the infant, baby’s condition, and birth weight
of the baby were recorded. Then, the data were introduced into
the SPSS16. T-test and chi-square tests were used to determine
the relationship between variables. Significance level was set at 0.05.

Results
According to some incomplete extracted records, 6677
mothers were examined. The mean age of mothers was 27.20 ±
5.43. Other demographic information is given in table 1.
Table 1. Demographic information
Variable
Number(N)
Mother's Education
226
 Illiterate
982
 Elementary
1690
 High School
2760
 Diploma
1010
 Undergraduate / Bachelor
9
 Master's Degree / PhD
Nationality
6632
 Iranian
45
 Non Iranian
Location
4381
 City
2296
 Village

Percent (%)
3.38
14.71
25.31
41.34
15.13
0.13
99.30
0.70
65.60
34.40

The average weeks of gestational age was 38.56 ± 1.72, and
the mean weight of newborns was 3126.09 ± 484.31. Further,
563 newborns had a birth weight equal to or less than 2500
grams, according to which 8.43% of these neonates born in this
two-year study were LBW. Other information related to pregnancy
and labor, and infantile information is reported in table 2.
The mean age of mothers with LBW infants was 28.00 ±
5.64, and the average weeks of gestation was 35.60 ± 3.40.
With increase in pregnancy over the age of 35 years old, and
also under the age of 18, the occurrence risk of LBW increased
significantly (Pvalue = 0.03). Also, 64.1% of these infants were born
by cesarean delivery, and 36.1% of these infants were hospitalized in
NICU after birth. Further information is given in table 3.
As shown in Table 3, there is a significant relationship
between maternal addiction and LBW occurrence (Pvalue =
0.022). Also, there is a significant relationship between
gestational age less than 37 weeks and preterm labor and the
occurrence of LBW (Pvalue = 0.001). There was a direct and
significant relationship between the premature rupture of
membranes (PROM), cesarean delivery, the need of newborn
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resuscitation, the hospitalization of a newborn in a NICU and
an infant weight equal to or less than 2500 grams (Pvalue = 0.001).
Table 2. Information related to pregnancy and labor
Variable
Number (N)
Type of Delivery
3588
 Cesarean Section
3068
 Vaginal Delivery
21
 Vacuum
Gestational Age (Week)
5587
 Normal (37-41 w)
948
 Under 37 Weeks
142
 Over 41 Weeks
Baby’s Sex
3249
 Girl
3426
 Boy
2
 Unknown
Child’s condition
6154
 Rooming in Mother and Infant
111
 Hospitalization
412
 Transfer to NICU

Percent (%)
53.7
45.9
0.3
83.7
14.2
2.1
48.7
51.3
0.0
92.2
1.7
6.2

Discussion
The aim of this study was to investigate the rate of LBW
and its risk factors in Shahroud, a city in northeast of Iran.
According to the inclusion criterion of the study, the
information of pregnant women who had given birth at Bahar
hospital during a two-year period of 2013 to 2015 was
examined. Of these, 8.3% of infants were born with a weight
equal to or less than 2500 grams. Various studies in Iran have
reported the LBW rates from 2 to about 11%.1,12,13,19-24 The
occurrence rate of LBW in other countries such as United
States, China, Kenya, Ethiopia, and Brazil varies from 3 to
more than 16%.5,12,25-32 This rate is 22.9 and 29.6% of all births
in India and Ghana, respectively.28,31 It seems that the
inappropriate socioeconomic status of the negro race and
receiving poor pregnancy services can be major factors in the
occurrence of LBW.
In this study, the differences of mean age of mothers in two
groups of infants weighing less than 2500 grams and more than
2500 grams were not significant. However, with increase in
pregnancy over the age of 35 years old, and also under the age
of 18, the risk of occurrence of LBW increased significantly,
and this result is consistent with the studies of Aldous,33 Lee,34
Wunech,12 Chaman21 and Momeni.23 There was a significant
relationship between maternal addiction and low birth weight.
Hulse et al. observed that use of drugs such as heroin during
pregnancy, could reduce the birth weight of a newborn. 35
Kandall,36 Hulse,37 Vahdanian,24 and Knopik38 also reported
this relationship in other studies.
There was a significant relationship between preterm labor
and the weight equal or less than 2500 grams. Studies
conducted in Iran19-23,39 as well as other countries obtained the
same results.5,12,30 According to the studies, one of the risk
factors for LBW occurrence is premature labor. This LBW in
preterm labor can be associated with inappropriate weight gain
of fetus in the embryonic period and especially during the third
trimester of pregnancy.40
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Table 3. Further information
Variable

Infant birth weight ≤2500 g (n = 563)
Number
Percent

Location
 City
 Village
Mother addiction
 Yes
 No
The week of pregnancy
 Between 37 to 41 full weeks
 Less than 37 full weeks
 More than 41 weeks
The premature rupture of membranes
 Yes
 No
Type of delivery
 Cesarean section
 Vaginal Delivery
 Vacuum Extraction
Need for baby’s resuscitation
 No
 primary resuscitation actions like
warming and drying
 Ventilation with c-pap
 Heart massage
 Use medication
Child’s condition
 Mother and baby roommate
 Hospitalization
 Transfer to NICU

Infant birth weight ≥2500 g (n = 6114)
Number
Percent

Pvalue based on chi-square test

355
208

63.05
36.94

4027
2087

65.86
34.13

0.089

8
555

1.42
98.57

21
6093

0.34
99.65

0.022

199
360
4

35.34
63.94
0.71

5388
588
138

88.12
9.61
2.25

0.001

103
460

18.29
81.70

345
5769

5.64
94.35

0.001

361
202
0

64.1
35.9
0

3226
2867
21

52.76
46.89
0.34

0.001

453

80.46

5922

96.85

50

8.88

131

2.14

38
22
0

6.74
3.90
0

52
7
2

0.85
0.11
0.03

314
47
3.41

55.77
8.34
209

5841
64
35.87

95.53
1.04
202

0.001

0.001

Acknowledgement

7. Team WGNI, Organization World Health. Surveillance of chronic disease risk
factors: country level data and comparable estimates. 2005.

This current research plan was approved by student
research committee of nursing & midwifery school in Shahroud
university of medical sciences with the code 96140 and 930/76
ethic committee code done under the university's supportive
fund. The authors highly appreciate the chairman of Shahroud
university of medical sciences, Vice-chancellor of research and
technology of Shahroud university of medical sciences, student
research committee of school of nursing and midwifery,
shahroud university of medical sciences, Bahar center for
education, research and treatment personnel, and all the people
who helped us with patience.

8. Kliegman RM, Stanton BM, Geme JS. Nelson textbook of pediatrics e-book.
20ty ed. Elsevier Health Sciences, 2019.

Conflict of Interest
The authors declare that they have no conflict of interest.

References
1. Safari M, Samiee A, Salehi F, Ahmadi SN, Ahmadi SS. The prevalence and
related factors of low birth weight. International Journal of Epidemiologic
Research 2016;3:214-21.
2. Wardlaw TM. Low birthweight: country, regional and global estimates.
Unicef; 2004. p 1-27
3. Say L, Donner A, Gülmezoglu AM, Taljaard M, Piaggio G. The prevalence of
stillbirths: a systematic review. Reproductive Health 2006;3:1. doi:10.1186/1742-4755-3-1
4. Brief KCI. Preventing Low Birthweight. 2009.
5. Feresu SA, Harlow SD, Woelk GB. Risk factors for low birthweight in
Zimbabwean women: a secondary data analysis. PloS one 2015;10:e0129705.
doi:10.1371/journal.pone.0129705
6. Organization World Health. The ICD-10 classification of mental and
behavioural disorders: clinical descriptions and diagnostic guidelines. World
Health Organization; 1992.

9. Pina JC, Mello DF, Mishima SM, Lunardelo SR. Contribuições da estratégia
atenção integrada às doenças prevalentes na infância ao acolhimento de
crianças menores de cinco anos. Acta Paulista de Enfermagem 2009;22:142-8.
10. Silva AA, Coimbra LC, Silva RA, Alves MT, Lamy Filho F, Lamy ZC, et al.
Perinatal health and mother-child health care in the municipality of São Luís,
Maranhão State, Brazil. Cadernos de saude publica 2001;17:1412-23.
doi:10.1590/S0102-311X2001000600012
11. Khorshidi M, Nooshirvanpour P, Najafi S. Incidence of low birth weight in
Mazandaran Province, Northern Iran. Oman Med J 2013;28:39-41. doi:10.5001/omj.2013.09
12. Mengesha HG, Wuneh AD, Weldearegawi B, Selvakumar DL. Low birth
weight and macrosomia in Tigray, Northern Ethiopia: who are the mothers at
risk? BMC pediatrics 2017;17:144. doi:10.1186/s12887-017-0901-1
13. Nazari F, Vaisi Z, Sayehmiri K, Vaisani Y, Esteki T. Prevalence and trends of
low birth weight in Iran: A systematic review and meta-analysis study.
Advances in Nursing & Midwifery 2013;22:45-52. [Persian].
14. Wardlaw T, Blanc A, Ahman E. L Birthweight: country, regional and global
estimate. New York: United Nations Children's Fund and World Health
Organization. 2004.
15. Delgado-Rodriguez M, Perez-Iglesias R, Gomez-Olmedo M, BuenoCavanillas A, Galvez-Vargas R. Risk factors for low birth weight: results from
a case-control study in southern Spain. Am J Phys Anthropol 1998;105:419-24.
doi:10.1002/(SICI)1096-8644(199804)105:4<419::AID-AJPA2>3.0.CO;2-J
16. Barros FC, Victora CG, Barros AJ, Santos IS, Albernaz E, Matijasevich A, et
al. The challenge of reducing neonatal mortality in middle-income countries:
findings from three Brazilian birth cohorts in 1982, 1993, and 2004. Lancet
2005;365:847-54. doi:10.1016/S0140-6736(05)71042-4
17. Purisch SE, Gyamfi-Bannerman C. Epidemiology of preterm birth.
Epidemiologic reviews 2017;41:387-391. doi:10.1053/j.semperi.2017.07.009
18. Chiarotti F, Castignani AM, Puopolo M, Menniti-Ippolito F, Minniti De
Simeonibus E, Di Paolo A. [Effects of socio-environmental factors on

22

|

International Journal of Health Studies 2019;5(1)

Mohamadi et al

neurocognitive performance in premature or low-birth weight preschoolers].
Ann Ist Super Sanita 2001;37:553-9.
19. Roudbari M, Yaghmaei M, Soheili M. Prevalence and risk factors of lowbirth-weight infants in Zahedan, Islamic Republic of Iran. East Mediterr Health
J 2007;13:838-45.
20. Golestan M, Akhavan Karbasi S, Fallah R. Prevalence and risk factors for low
birth weight in Yazd, Iran. Singapore Med J 2011;52:730-3.
21. Chaman R, Amiri M, Raei M, Ajami ME, Sadeghian A, Khosravi A. Low
birth weight and its related risk factors in Northeast Iran. Iran J Pediatr
2013;23:701-4.
22. Delaram M. The incidence and related factors of low birth weight. Iran
Journal of Nursing 2010;23:29-36. [Persian].
23. Momeni M, Danaei M, Jabbari Nejad Kermani A, Bakhshandeh M,
Foroodnia S, Mahmoudabadi Z, et al. Prevalence and risk factors of low birth
weight in the Southeast of Iran. Int J Prev Med 2017;8:12.
doi:10.4103/ijpvm.IJPVM_112_16
24. Vahdaninia M, Tavafian SS, Montazeri A. Correlates of low birth weight in
term pregnancies: a retrospective study from Iran. BMC Pregnancy and
Childbirth 2008;8:12. doi:10.1186/1471-2393-8-12
25. Chen Y, Li G, Ruan Y, Zou L, Wang X, Zhang W. An epidemiological
survey on low birth weight infants in China and analysis of outcomes of fullterm low birth weight infants. BMC Pregnancy and Childbirth 2013;13:242.
doi:10.1186/1471-2393-13-242
26. Veloso HJF, da Silva AAM, Bettiol H, Goldani MZ, Lamy Filho F, Simões
VMF, et al. Low birth weight in São Luís, northeastern Brazil: trends and
associated factors. BMC Pregnancy and Childbirth 2014;14:155.
doi:10.1186/1471-2393-14-155
27. Demelash H, Motbainor A, Nigatu D, Gashaw K, Melese A. Risk factors for low
birth weight in Bale zone hospitals, South-East Ethiopia: a case–control study.
BMC Pregnancy and Childbirth 2015;15:264. doi:10.1186/s12884-015-0677-y
28. Abubakari A, Kynast-Wolf G, Jahn A. Prevalence of abnormal birth weight
and related factors in Northern region, Ghana. BMC Pregnancy and Childbirth
2015;15:335. doi:10.1186/s12884-015-0790-y
29. Dahlui M, Azahar N, Oche OM, Aziz NA. Risk factors for low birth weight
in Nigeria: evidence from the 2013 Nigeria Demographic and Health Survey.
Glob Health Action 2016;9. doi:10.3402/gha.v9.28822
30. Muchemi OM, Echoka E, Makokha A. Factors associated with low birth
weight among neonates born at Olkalou District Hospital, Central Region,
Kenya. Pan Afr Med J 2015;20:108. doi:10.11604/pamj.2015.20.108.4831
31. Metgud CS, Naik VA, Mallapur MD. Factors affecting birth weight of a
newborn–a community based study in rural Karnataka, India. PLoS One
2012;7:e40040. doi:10.1371/journal.pone.0040040
32. Collins JW, Shay DK. Prevalence of low birth weight among Hispanic infants
with United States-born and foreign-born mothers: the effect of urban poverty.
American Journal of Epidemiology 1994;139:184-92. doi:10.1093/oxfordjournals.aje.a116980
33. Aldous MB, Edmonson MB. Maternal age at first childbirth and risk of low
birth weight and preterm delivery in Washington State. Jama. 1993;270:25747. doi:10.1001/jama.1993.03510210060028
34. Lee KS, Ferguson RM, Corpuz M, Gartner LM. Maternal age and incidence
of low birth weight at term: a population study. American Journal of Obstetrics
and Gynecology. 1988;158:84-9. doi:10.1016/0002-9378(88)90783-1

International Journal of Health Studies 2019;5(1)

|

23

35. Hulse G, Milne E, English D, Holman C. The relationship between maternal
use of heroin and methadone and infant birth weight. Addiction 1997;92:15719. doi:10.1111/j.1360-0443.1997.tb02877.x
36. Kandall SR, Albin S, Lowinson J, Berle B, Eidelman AI, Gartner LM.
Differential effects of maternal heroin and methadone use on birthweight.
Pediatrics 1976;58:681-5.
37. Hulse G, English D, Milne E, Holman C, Bower C. Maternal cocaine use and
low birth weight newborns: a meta‐analysis. Addiction 1997;92:1561-70.
doi:10.1111/j.1360-0443.1997.tb02876.x
38. Knopik VS, Marceau K, Palmer RH, Smith TF, Heath AC. Maternal smoking
during pregnancy and offspring birth weight: a genetically-informed approach
comparing
multiple
raters.
Behavior
Genetics
2016;46:353-64.
doi:10.1007/s10519-015-9750-6
39. Momeni M, Esfandyarpour R, Danaei M. The neglected sociobehavioral risk
factors of low birth weight. Social Determinants of Health 2016;1:97-103.
doi:10.22037/sdh.v1i3.11154
40. Truong KD, Reifsnider OS, Mayorga ME, Spitler H. Estimated number of
preterm births and low birth weight children born in the United States due to
maternal binge drinking. Matern Child Health J 2013;17:677-88.
doi:10.1007/s10995-012-1048-1
41. Cunningham F, Leveno K, Bloom S, Spong CY, Dashe J. Williams
Obstetrics. Mcgraw-hill, 2014.
42. Lee HC, Gould JB. Survival advantage associated with cesarean delivery in
very low birth weight vertex neonates. Obstetrics & Gynecology 2006;107:97105. doi:10.1097/01.AOG.0000192400.31757.a6
43. Gandini D, Brimacombe JR. Neonatal resuscitation with the laryngeal mask
airway in normal and low birth weight infants. Anesthesia & Analgesia
1999;89:642. doi:10.1213/00000539-199909000-00018
44. Finer NN, Rich W, Wang C, Leone T. Airway obstruction during mask
ventilation of very low birth weight infants during neonatal resuscitation.
Pediatrics 2009;123:865-9. doi:10.1542/peds.2008-0560
45. Carroll PD, Nankervis CA, Giannone PJ, Cordero L. Use of polyethylene
bags in extremely low birth weight infant resuscitation for the prevention of
hypothermia. The Journal of Reproductive Medicine 2010;55:9-13.
46. Kliegman RM, Geme JS. Nelson textbook of pediatrics e-book: elsevier
health sciences, 2019.
47. Stoll BJ, Hansen N, Fanaroff AA, Wright LL, Carlo WA, Ehrenkranz RA, et
al. Late-onset sepsis in very low birth weight neonates: the experience of the
NICHD Neonatal Research Network. Pediatrics 2002;110:285-91.
doi:10.1542/peds.110.2.285
48. Russell RB, Green NS, Steiner CA, Meikle S, Howse JL, Poschman K, et al.
Cost of hospitalization for preterm and low birth weight infants in the United
States. Pediatrics 2007;120:e1-9. doi:10.1542/peds.2006-2386
49. Ehrenkranz RA, Younes N, Lemons JA, Fanaroff AA, Donovan EF, Wright
LL, et al. Longitudinal growth of hospitalized very low birth weight infants.
Pediatrics 1999;104:280-9. doi:10.1542/peds.104.2.280
50. Gold DR, Burge HA, Carey V, Milton DK, Platts-Mills T, WEISS ST.
Predictors of repeated wheeze in the first year of life: the relative roles of
cockroach, birth weight, acute lower respiratory illness, and maternal smoking.
American Journal of Respiratory and Critical Care Medicine 1999;160:227-36.

