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ABSTRACT

Background: World Health Organization has defined low birth weight (LBW) as birth weight less than 2,500 grams.
Giving birth to a LBW infant is influenced by several factors. Objective of the study was to measure the proportion of
low birth weight babies delivered in V.S.S medical college and hospital, Burla and its association with socio-
demographic factors.

Methods: Hospital based cross -sectional study comprising of 1030 postnatal women who delivered single live baby
in V.S.S Medical College and Hospital, Burla. Selection of study participants was done by systematic random
sampling in the study period October 2012 to September 2014. Chi-square test was used to measure association
between LBW and socio-demographic factors.

Results: The proportion of LBW was found to be 27.76%. The proportion of LBW babies was high and significant in
extremes of age i.e. teenage (44.19%) and 30 years and above age group (39.56%) and Muslim mothers (36.36%),
illiterate mothers (53.52 %), manual labourer (67.14%), socioeconomic class IV and V (32.98%), consanguinity

history (60.58%), smoky fuel (30.02%), consumption of tobacco (49.11%).
Conclusions: The proportion of LBW (27.76%) was found to be higher than national average (21.5%).
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INTRODUCTION

World Health Organization (WHO) has defined low birth
weight (LBW) as birth weight less than 2,500 grams.*
This cut off is based on epidemiological observations that
infants weighing less than 2500 g are approximately 20
times more likely to die than heavier babies. LBW has
been associated with a high infant mortality, morbidity in
childhood and with an elevated risk of diabetes mellitus,
hypertension and other cardiovascular disease in
adulthood.?

On an average, the incidence of LBW is estimated to be
16% worldwide, 19% in the least developed and
developing countries and 7% in the developed countries.”
* The incidence of LBW varies among countries, ranging
from 4% to 6% in Western countries and much higher in
developing countries. India accounts more than 40% of
the global burden of LBW babies with 7.5 million babies
(or 30% of the country’s total annual live births) being
born with a birth weight less than 2500 grams. In Odisha,
the prevalence of LBW varies from district to district
with a minimum of 7% in Puri district to a maximum of
26% in Kandhamal district. The prevalence of LBW in
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Sambalpur district which includes our study area was
20% but the less percentage could be due to under
reporting.’

It is known that the etiology of LBW is multi-factorial.
Not that all the factors should be present in a given area.
The factors vary from one area to another, depending
upon geographic, socioeconomic and cultural factors. In a
meta-analysis, Kramer identified 43 potential factors
which were mainly genetic and constitutional factors,
obstetric factors, demographic and psychosocial factors,
nutritional factors, maternal morbidity during pregnancy
and care during pregnancy etc.®

The prevention of LBW is a public health priority,
particularly in developing countries with high prevalence.
Majority of the studies focused on the maternal factors;
there are very few studies that analyzed the socio-
demographic variables. Studies done in India suggest
that, factors associated with LBW differ from one area to
another, again in the state Odisha it differs from district
to districts and majority of neonatal mortality in this
setup in recent past were LBW and belongs to low
socioeconomic status. Hence, the present study was done
to measure the proportion of LBW babies and its
association with maternal socio-demographic factors.

METHODS

The present study was a hospital based cross-sectional
study undertaken in the labor room and postnatal ward of
Obstetrics and Gynecology department V.S.S. Medical
College and Hospital, Burla. The study was conducted for
a period of two years from Oct 2012 to September 2014
after due approval from Institutional Ethical Committee
(IEC). The objective of the study was explained to the
mothers and informed consent was obtained. Consent
from the husband or head of the family was obtained in
cases where mothers with age less than 18 years (minor).

The mothers were recruited into the study just before
delivery using systematic random sampling methods. All
babies were weighed within one hour after the birth. The
babies were weighed on calibrated baby weighing
machine (max.weight10kgs) up to 10 g accuracy
(Docobel company). LBW was defined as a birth weight
of <2500 g.

On the bedside mothers were interviewed using
predesigned and pretested semi-structured questionnaires
and the information regarding the study variables like
maternal age, residence, religion, education, occupation,
income, type of family, consanguinity history, sex of the
baby was collected. Likewise the data was collected on
daily basis for a period of 9 months till the desired
sample size was achieved.

Taking prevalence of LBW babies in India as 28% and
10% allowable error with 95% confidence interval

sample size calculated to bel029 (rounded to 1030), by
using the formula: n=4pg/L2.°

Data collected was compiled, tabulated and analyzed in
the department of community medicine VSS Medical
College and Hospital, Burla. Descriptive statistics was
performed for each variable and group comparison was
done by chi-square test. ‘P’ value less than 0.05 was
considered as statistically significant.

RESULTS
Figure 1 shows out of total 1030 singleton live new born

286 were LBW babies. Thus the proportion of LBW
found was 27.76%.

= Normal birth weight

m |ow birth weight

Figure 1: Proportions of low birth weight.

Table 1 shows majority 848 (82.33%) mothers belonged
to 20-29 years age and the mean age of mother at time of
admission was 24.32 years. The proportion of LBW
babies was higher in below 20 years mothers (44.19%)
and >30 years (39.56%) as compared to 20-29 years
(25.0%) and the association between maternal age and
LBW was found significant (p<0.05).

Majority of mothers 861 (83.60%) were from rural area.
The proportion of LBW babies were found 242 (28.10%)
in rural area and 44 (26.04%).urban area and no
significant difference was observed in the distribution of
place of residence and birth weight of baby (p>0.05).

Majority of mothers were Hindu 989 (96.02%) but the
proportion of LBW was found high in Muslims 4
(36.36%) compared to Hindu 276 (27.90%) and Christian
6 (20.0%) mothers but the association was found to be
statistically not significant (p>0.05).

Among the study participants, 71 (6.9%) were illiterate,
150 (14.56%) with primary education, 175 (16.7%) with
high school, 634 (61.5%) with intermediate and above.
The proportion of LBW was high in mothers who were
illiterate (53.52%). The LBW proportion decreased as
educational standard increased i.e. primary (40.0%), high
school (35.42%), intermediate and above (19.22%)
respectively. The association between mothers education
and birth weight of babies was found statistically
significant (p<0.05).
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Table 1: Distribution of low birth weight according to Socio-demographic variables of study participants (n=1030).

Low birth weight(LBW

Socio-demographic variables

Present (n=286)

Absent (n=744) Statistical significance

No (%)

No (%)

Maternal age (years)
<19 19 (44.19) 24 (55.81) =18.668
20-29 212 (25.0) 636 (75.0) b-value<0.05
>30 55 (39.56) 84 (60.44)
Residence
Rural 242 (28.10) 619 (71.89) ¥*=0.302
Urban 44 (26.04) 125 (73.96) P-value>0.05
Religion
Hindu 276 (27.90) 713 (72.10) 21317
Muslims 4 (36.36) 7 (63.64) >|g :

— -value>0.05
Christian/others 6 (20.0) 24 (80.0)
Education
Illiterate 38 (53.52) 33 (46.48)
Primary 60 (40.0) 90 (60.0) x*=59.486
High school 62 (35.42) 113 (64.58) P-value<0.05
Intermediate & above 126 (19.88) 508 (80.12)
Occupation
House wife 237 (25.10) 707 (74.90) 2250304
Manual laborer 47 (67.14) 23 (32.86) )FC’ )

- -value<0.05
Service 2 (12.50) 14 (87.50)
Type of family
Nuclear 87 (37.18) 147 (62.82) 2~18.115
Joint 145 (27.46) 383 (72.54) é-vame<o o5
Three generation 54 (20.15) 214 (79.85) '
Socioeconomic status
I, 11 &Il 37 (13.45) 238 (86.55) ¥*=38.3165
V&V 249 (32.98) 506 (67.02) P-value<0.05
Consanguinity history
Present 63 (60.58) 41 (39.42) ¥>=62.088
Absent 223 (24.08) 703 (75.92) P-value<0.05
Type of kitchen fuel
LPG/Biogas/Electric 38 (21.11) 142 (78.89) v=4.8177
Heater smoky fuel 248 (30.02) 578 (69.98) P-value<0.05
Maternal tobacco consumption
Yes 83 (49.11) 86 (50.89) ¥?=45.927
No 203 (23.58) 658 (76.42) P-value<0.05
Sex of the baby
Male 159 (26.90) 432 (73.10) ¥2=0.380,
Female 127 (28.93) 312 (71.07) P-value>0.05

A vast majority of mothers were housewives 944
(91.65%) followed by manual labourer 47 (6.8%) and
only 16 (1.55%) were service class and others. The
proportion of LBW was higher in manual labourer (67.14
%) than housewives (25.10%) and service class mothers
(12.50%) and the association was found statistically
significant (p<0.05).

Most mothers 528 (51.26 %) were from joint family
compared to nuclear 234 (22.72%) and three generation
family 268 (26.02%). A high proportion of LBW was
found in nuclear families (37.18%) followed by joint
(27.46%) and three generation families (20.15%). The
association between type of family and LBW was found
statistically significant (p<0.001).
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Majority of mothers 755 (73.3%) were from low SES
(class 1V and V) as compared to middle (Il and I11) and
upper class (I) 275 (26.70%). The proportion of LBW
baby increased with decrease in SES and was highest in
lower class (32.98%) and the association was statistically
significant (p<0.05).

Only 104 (10.10 %) mothers were with history of
consanguineous marriage but the proportion of LBW
babies were found high (60.58%) compared to mothers
having no such history (24.08%) and the association was
found statistically significant (p<0.05).

Among the study participants, only169 (16.40%) mothers
gave history of tobacco consumption but the proportion
of LBW babies was high (49.11%) in mothers using
tobacco than nonusers (29.41%) and the difference was
observed as statistically significant (P<0.05).

Out of 1030 study participants, majority 826 (80.2%)
were using smoky kitchen fuel and only 204 (19.8%)
were LPG/biogas/electric heater users. The proportion of
LBW was also high (30.02%) in smoky fuel users in
comparison to non-smoky fuel users (21.11%) and the
association was found statistically significant (p<0.05)

So far the sex of the newborn is concerned, 591
(57.38%) were found male and 439 (46.62%) were
female newborn. The proportion of LBW was marginally
higher among female newborns (28.93%) as compared to
male (26.90%) but there was no significant difference
observed (p<0.05).

DISCUSSION

The proportion of LBW (<2.5 kg in first hour of birth)
was found to be 27.76%. Similar finding were reported
by Paliwal et al and UNICEF statistical data of India.”®
While it was higher than that of NFHS-3 data (21.5%).°
The higher proportion of LBW could be due to the fact
that high risk cases come for the delivery in the tertiary
care setting. The variation in the prevalence may be due
to varying geographic and socioeconomic differences
among the different communities.

Most (25.40%) of the LBW babies found were in the
weight group of 1500 to 2499 grams. A similar finding
was reported in Jaipur based study.” Over all mean birth
weight was found to be 2.72 +0.506.

The mean age of mother at time of admission was 24.32
years. The study results establish that the proportion of
LBW is significantly associated with the mother’s age.
The proportion of LBW babies was higher in mothers
below 20 years (44.19%) and >30 years (39.56%) age.
The findings were in consistent with the studies done by
Krammer, Nayak et al and Manna et al.>'*** However
some studies could not find a significant association
between maternal age and LBW."*!? Young age of
mother, inadequate development of the uterus and

inadequate spacing due to marriage at an early age can
cause LBW babies. Similarly higher proportion LBW in
women over 30 years of age might be due to increased
vascular changes and low nutritional status leading to
exhibit impaired intrauterine growth or inadequate
gestational duration.

In present study, the proportion of LBW was marginally
high (28.10%) among mothers residing in rural area and
there was no statistically significant association of
residential status of the mother and LBW. Similar results
also observed by Agarwal et al."> Both groups are equally
facilitated to enjoy the MCH services that could be the
reason of insignificant difference. However few other
studies contradicting this study and found a statistically
significant association with LBW.**¢

Majority 989 (96.02%) of mothers were Hindu. Nayak et
al and Nagagorge et al also found Hindu as the major
religion in their studies.'®** A higher proportion of LBW
was found in Muslim (36.36%) but the association was
found to be statistically not significant. Studies done by
Velankar and Kaushal et al were also in accordance with
this results but studies by Padda et al and Hayat et al
contradicting this and found a significant association
between religion and LBW.***® The higher proportion of
LBW in Muslims mothers may be due to the difference in
life style based on tradition and beliefs.

The proportion of LBW was found to be high (53.52%)
in mothers who were illiterate. As the literacy level of
mother increased the proportion of LBW babies
decreased and the difference was significant. Padda et al
and many other studies also found similar results.® ** 18 20
The high proportion of LBW in relation to illiteracy may
be linked to lower awareness levels regarding the need
for antenatal care services and its utilization.

The proportion of LBW (67.14%) was high in mothers
who were manual laborer and the association was found
statistically significant. This difference may be due to
difference in their physical activity. Swarnalatha et al and
many others also reported similar findings.2*

Out 1030 mothers, 528 (51.26%) were from joint family.
Similar results revealed by Agarwal et al in their Meerut
based study.’? The proportion of LBW was high in
nuclear families (37.18%) and the association between
type of family and LBW was found to be highly
significant. Manna et al and Padda et al also reported
similar findings.™**® The less proportion of LBW in joint
and three generation family might be due to fact that,
they had received more care from family members or
strenuous activities might have shared.

It was evident that SES (modified B.G. Prasad) had
significant association with LBW.? The study observed
755 (73.3%) mothers belonged to lower SES (class IV
and V).The proportion of LBW baby increased with
decrease in SES and was high in class 1V (34.01 %) and
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class V (31.86%). Agarwal et al and many others studies
revealed similar findings.****!*®# The high proportion of
LBW in low SES mothers might be due to poor nutrition
intake during pregnancy and certain cultural practices.

In current study, though only104 (10.10%) mothers gave

history of consanguinity, the LBW proportion was high
among those who gave history of consanguinity (60.58%)
and it was statistically significant. Swarnalatha et al and
Bener et al also found similar results in their study but
Paneru et al failed to established association between
consanguinity history and LBW.*0%24

Very few 169 (16.40%) mothers were found consuming
tobacco throughout pregnancy but the proportion of LBW
were high (49.11%) among mothers using tobacco and
the association was found statistically significant.
Swarnalatha et al and many others showed consistent
results with this study.®***214%2 Here nicotine may be
the agents most likely responsible for detrimental effects
on intrauterine growth causing LBW.

The proportion of LBW was also high (30.02%) in
smoky fuel users and the association was found
statistically significant (p<0.05).The study finding is
consistent with Epstein M.B.et al and others® %
Sachdeva S et al observed that Carbon monoxide (CO) in
particular is regarded as the agent most likely to be
responsible for detrimental effects on intrauterine
growth.”® Carbon monoxide results from incomplete
combustion of bio-fuels (wood, dung, and fiber residues)
as well as fossil fuels such as coal and gas that is used for
cooking and heating biomass. Studies have shown that
exposure to bio fuels is associated with carboxy-
heamoglobin (COHDb) levels of 2.5-13%. This compound
does not readily give up oxygen to peripheral organs and
tissue including foetus thus leading to growth restriction.

So far the sex of the newborn is concerned, the
proportion of LBW was found nearly equal among both
male and female babies (26.90% vs. 28.93%). This could
be explained by the fact that males may be more
responsive to growth promoting influences and more
susceptible to supply disturbances. However this
difference was found to be not significant and was
consistent with Nayak et al in a retrospective record
based study in Belgaum; North Karnataka.'® Studies done
by Verropoulou and Tsimbos in Greece and recent Indian
studies contradict the current study and reported
significantly high proportion LBW among female
newborn'll,19,20,30

CONCLUSION

The proportion of LBW (<2.5 kg in first hour of birth)
was found still very high (27.76%). The present study
states that different socio-demographic characteristics of
the population are still the important factor in causing
LBW among the newborn. Out of the different
socioeconomic factors studied, significant proportion of

LBW was found in maternal age below 20 and above 30
years, illiterate mother’s manual laborer, nuclear family,
poor socioeconomic status, history of consanguinity,
consumption of tobacco, use of smoky fuel. Other factors
such as residence, religion and sex of the baby are not
significantly associated with LBW. Thus, LBW is a
multi-factorial phenomenon. Hence, interventional
programs should be encouraged not only in health sectors
but in all those sectors concerned with social
development and social welfare programs.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1.  World Health Organization. Country, region and
global estimates. Geneva: WHO 2005.Available at
http://www.who.int/iris/handle/10665/43184.
Accessed on 6 March 2014,

2. United Nations Children’s Fund and World Health
Organization, Low birth: Country, regional and
global estimates. UNICEF, New York, 2004.
Available at https://www.unicef.org/publications/
index_24840.html. Accessed on 8 March 2014.

3. Goldenberg RL, Rouse DJ. Prevention of premature
birth. New England J Med. 1998;339:313-20.

4. Blanc A, Wardlaw T. Monitoring low birth weight:
an evaluation of international estimates and an
updated estimation procedure. Bulletin of the World
Health Organization. 2005;83:178-85.

5. Odisha HMIS Analysis Report, 2013. Available at
www.nrhmorissa.gov.in/writereaddata/Upload/Docu
ments/District%20Ranking.pdf. Accessed on 6
March 2014.

6. Kramer MS. Determinants of low birth weight.
Methodological assessment and meta-analysis. Bull
World Health Organization. 1987;65(5):663-737.

7. Paliwal A, Singh V, Mohan I, Choudhary RC,
Sharma BN. Risk factors associated with low birth
weight in newborns: a tertiary care hospital based
study. Int J Cur Res Rev. 2013;5(11):42-8.

8. UNICEF. Child info, monitoring the situation of
children and women. Available at
http://www.unicef.org/infobycountry/ India_
statistics.html. Accessed on 25 April 2012.

9. International Institute of Population Sciences,
National Family Health Survey, India; 2005-06
(NFHS-3, wvoll) 2007; 223. Available at
http://www.nfhsindia.org. Accessed on 3 March
2014,

10. Nayak RK, Metgud CS, Mallapur MD, Naik VA.
Prevalence of low birth weight at primary health
centre of North Karnataka. Int J Pharm Med Bio Sc.
2013;2(1):1-4.

11. Manna N, Sarkar J, Baur B, Basu G,
Bandyopadhyay L. Socio-biological determinants of
low birth weight: A community based study from

International Journal of Community Medicine and Public Health | May 2018 | Vol 5| Issue 5  Page 1801



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bhue PK et al. Int J Community Med Public Health. 2018 May;5(5):1797-1802

rural field practice area of Medical
Kolkata, West Bengal (India).
2013;4(4):33-9.

Gagan A, Sartaj A, Kapil G, Vijay Kumar, Parul G,
et al. Maternal Risk Factors Associated with Low
Birth Weight Neonates in a Tertiary Care Hospital,
Northern India. J Community Med Health Educ.
2012;2:177.

Solanki NV, Kavishwar A, Chaudhari V,
Chhasatiya N. The effect of maternal
anthropometric characteristics and social factors on
birth weight of child in small town hospital of
Gandevi block of Navsari district. Int J Med Sci
Public Health. 2012;1:32-7.

Nazari M, Sharifah Zainiyah SY, Lye MS, Zalilah
MS, Heidarzadeh M. Comparison of maternal
characteristics in low birth weight and normal birth
weight infants. Eastern Mediterranean Health J.
2013;19(9):75-83.

Nagargoje MM, Choudhury SS, Deshmukh JS,
Gupta SC, Mishra SK. A case control study for risk
factors of low birth weight in Nagpur city of
Maharashtra. Indian J Comm Health. 2011;23(1):4-
7.

Velankar DH. Maternal factors contributing to Low
birth weight babies in an urban slum community of
Greater ~ Mumbai.  Bombay  Hospital  J.
2009;51(1):26-35.

Kaushal SK, Mishra SK, Gupta SC, Singh R. A
study of maternal factors and birth weight in a
boarder district of Uttar Pradesh: a hospital based
study. Indian J Comm Health 2012;24(2):86-90.
Padda P, Kishor S, Srivastava AK. Impact of
biosocial characteristics of the mother on birth
weight of the new born. Indian J Comm Health.
2011; 23(2):99-101.

Hayata H, Khanb PS, Hayatc G, Hayata R. A study
of epidemiological factors affecting low birth
weight. Eastern J Med. 2013;18:13-5.

Swarnalatha N, Bhuvaneswari P. An
epidemiological study of low birth weight in a
tertiary care hospital, Tirupati, Andhra Pradesh. Int J
Cur Res Rev. 2013;5(16):54-62.

Deshpande J, Phalke DB, Bangal VB, Peeyuusha D.
Maternal risk factors for low birth weight Neonates:
a hospital based casecontrol Study in rural area of
western Mabharashtra, India. Natl J Community
Medicine. 2011;2:394-8.

College,
IOSR-JDMS.

International Journal of Community Medicine and Public Health | May 2018 | Vol 5 | Issue 5

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Shah UP, Parikh SB, Bala DV. Effect of different
maternal factors on birth weight in the Odhav ward
of Ahmadabad Municipal Corporation — A Case
Control Study. Health Line. 2013;4(1):58-62.
Holyachi S, Santosh A. Socioeconomic status scales
- An update. Annals of community health
2013;1(1):24-7.

Bener A, Saleh NM, Salameh KMK, Basah B,
Sharen J, Al Buz R. Socio-demographic and
consanguinity risk factors associated with low
birthweight in Quatar. J Pak Med. 2013;63(2);598-
603.

Paneru DP, Naik VA, Nilgar BR, Javali SB. Bio-
social predictors of low birth weight- a prospective
study at a tertiary care hospital of north Karnataka,
India. Ind J Comm Health. 2013;25(4);422-31.
Vidya GS, Lalitha K, Hemanth T et al. Proportion of
low birth weight (LBW) and associated risk factors
in the rural field practice area of M S Ramaiah
Medical College, Bangalore. Int J Health Sci Res.
2013;3(12):28-35.

Epstein MB, Bates MN, Arora NK, Balakrishnan K,
Jack DW, Smith KR. Household fuels, low birth
weight, and neonatal death in India: The separate
impacts of biomass, kerosene, and coal. Int J Hyg
Environ Health Res. 2013;3(12):28.

Boy E, Bruce N, Delgado H. Birth Weight and
Exposure to Kitchen Wood Smoke during
Pregnancy in Rural Guatemala. Environ Health
Persp. 2002;110:109-14.

Kadam YR, Mimansa A, Chavan PV, Gore AD.
Effect of prenatal exposure to kitchen fuel on birth
weight. Indian Community Med. 2013;38:212-6.
Sachdeva S, Nanda S, Sachdeva R. Comparative
Analysis of Birth Weight in a Hospital Over a
Decade: Low Birth Weight Still a Major Problem. J
Nepal Paediatr Soc. 2013;33(1):15-20.

Verropoulou G, Tsimbos C. Effects of maternal
socio-demographic characteristics on the birth
weight distribution in Greece: a quantile regression
analysis. EPC Conference; 2011:1-11.

Cite this article as: Bhue PK, Acharya HP, Pradhan
SK, Biswal P, Swain AP, Satapathy DM. Socio-
demographic factors associated with low birth weight
in a tertiary care hospital of Odisha. Int J Community
Med Public Health 2018;5:1797-802.

Page 1802



