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INTRODUCTION 

Low birth weight (LBW) is perceived as ill health by the 

community and puts clinicians in an uneasy situation. 

Birth weight is an important predictor of an individual’s 

survival and well-being. According to WHO, low birth 

weight (LBW) is defined as a birth weight less than 2500 

(up to and including 2,499 g).1 LBW is due to preterm birth 

(PTB), intrauterine growth restriction (IUGR), or both.2 

The complications of children born with LBW continue till 

adulthood. It includes greater mortality in neonatal and 

post neonatal period, malnutrition during childhood, low 

IQ and metabolic complications continuing through 

adulthood.3-9 Globally, the prevalence of LBW was 

estimated to be 14.6% (95% CI: 12.4-17.1).10 The target is 

to attain a 30% reduction in LBW prevalence in 2025 as 

compared to the 2012 rates. However, the progress is 

stagnant since 2000, across all WHO regions.11 According 

to NFHS V conducted in India in the year 2019-20, the 

birth weight of 9% of children was not known. Among the 

rest of the children, the prevalence of LBW was 18%, same 

as that in 2015-16.12 Several studies done across the 

country in different time periods has shown the prevalence 

to vary between 12% to 32%.13-17 In Andaman and Nicobar 

Islands (ANI) the prevalence of low birth weight was 

17.4% and 12% according to NFHS V and DLHS IV 
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ABSTRACT 

Background: Birth weight is an important predictor of an individual’s survival and well-being and the complications 

of children born with low birth weight (LBW) continue till adulthood. The incidence and risk factors of LBW are not 

known in the Andaman and Nicobar Islands and research answers can help institute appropriate preventive measures. 

The aim of the study was to determine the proportion of LBW due to intrauterine growth restriction (IUGR) and preterm 

birth (PTB) and its association with selected factors. 
Methods: The prospective study was conducted in Andaman and Nicobar Islands Institute of Medical Sciences amongst 

pregnant women admitted between January-June 2021. Women<18 years, with gestational age<28 weeks, and 

belonging to tribal groups were excluded. After delivery, birth-weight was recorded to the nearest 10 g in first hour.  
Results: The incidence of LBW was 24% with 57% due to IUGR. It was significantly higher in recent immigrants, 

gravidity beyond three, smokeless tobacco uses during pregnancy, high risk pregnancies including multiple miscarriages 

and preterm deliveries. Five or more antenatal check-ups and > 6 Kg weight gain during pregnancy were protective.   
Conclusions: Ensuring adequate antenatal check- ups and weight gain during pregnancy, control of tobacco exposure 

and quality care for women with recurrent abortions and high risk pregnancy is imperative, particularly targeting recent 

migrants. Strengthening ongoing family planning programmes to increase spacing, identifying pregnancies at risk of 

preterm deliveries and improved care of premature newborns should be a priority. 
 
Keywords: Low birth weight, IUGR, Prematurity- risk assessment and prevention, Andaman and Nicobar islands 
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respectively.12,18 Research to identify causative factors 

over years found relations to societal structure, habits and 

ethnicity. Studies have identified several risk factors of 

LBW such as maternal age, education, socio economic 

factors, domestic violence, exposure to indoor air pollution 

and tobacco smoke during pregnancy, nutritional status 

and obstetric factors.14,15,19,20,21-27 The proportion of LBW 

due to preterm births and risk factors of LBW are not 

known in these Islands. With this in mind, we conducted a 

study in the Andaman Islands, a place of diverse culture, 

population and geographical challenges. Research answers 

are immensely beneficial here, to institute appropriate 

action to reduce the incidence of LBW, and to prevent its 

complications, thereby decreasing the burden of referrals 

and treatment costs. The study was conducted to determine 

the proportion of LBW due to IUGR and PTB and to find 

the association of LBW with selected socio demographic, 

nutritional and obstetric factors.  

METHODS  

The prospective study was conducted in the labour ward 

of obstetrics and gynecology department of Andaman and 

Nicobar Islands Institute of Medical Sciences (ANIIMS), 

Port Blair. GB Pant hospital, is the teaching hospital and 

the only tertiary level hospital in ANI. It is located in South 

Andaman district, where about 87% of deliveries occur at 

government hospitals. Most deliveries of South Andaman 

Islands and complicated deliveries from North and Middle 

Andaman and Nicobar district are conducted in the study 

hospital. All pregnant women with gestational age>28 

weeks, admitted in the study hospital for delivery were 

included in the study. Pregnant women with gestational 

age<28 weeks, pregnant women of age<18 years and 

pregnant women belonging to primitive tribal groups like 

Jarawas, Onges, Shompens and Great Andamanese were 

excluded.  

Assuming 50% of low birth weight is due to IUGR, with 

95% CI, a sample size of 385 was required. Consecutive 

sampling was adopted to select eligible participants. The 

antenatal mothers admitted for delivery during the study 

period (January-June 2021) were enrolled in the study after 

obtaining written informed consent. During their time of 

stay in the hospital, information was collected by face to 

face interview with a pretested semi structured 

questionnaire. The interview was conducted in Hindi by a 

trained interviewer, as Hindi is universally spoken in the 

islands. Data related to antenatal care like number of ante 

natal visits, weight gain during pregnancy and 

complications during ante natal period were crosschecked 

from routine clinical records (antenatal cards and in-

patient case record) if available. Socio-economic status 

was calculated according to modified Kuppuswamy scale 

updated for 2019.28 After delivery, the birthweight of the 

baby was recorded within the first one hour to nearest 10 

g. Baby weighing scale with resolution of 10 g and zero 

adjustment facility was used to record the birth weight of 

the newborn. The gestational age was calculated from the 

reported last menstrual period. The gestational age was 

classified into very preterm (28 to 32 weeks) and moderate 

to late preterm (32-37 weeks), early term (37 0/7 weeks to 

38 6/7 weeks), full term (39 0/7 weeks to 40 6/7 weeks), 

Late term (41 0/7 weeks to 41 6/7 weeks) and post term 

(42 0/7 weeks and beyond).29,30 Data was entered using Epi 

Info 7, exported to MS Excel and analysed using R (v. 

4.1.0). Data was summarised using frequency, percentage 

and mean, standard deviation. Bivariate analysis was 

performed using Chi-square test and Fischer exact test as 

appropriate. Ethical approval was obtained from 

Institutional Ethics Committee, ANIIMS. Written 

informed consent was obtained from study participants.  

RESULTS  

A total of 463 pregnant women consented to participate in 

the study. Socio-demographic distribution (Table 1) 

showed that more than half of the participants were in the 

age group of 22-31 years, were educated to the level of 

higher secondary or above and more than a third (37.8%) 

were from lower and lower middle class. Only 13% 

participants in our study were employed. Majority of the 

participants (82.5%) did not use fossil fuel like firewood, 

kerosene for cooking in their household. Nearly 5% were 

using smokeless tobacco during pregnancy and about 8% 

were exposed to passive smoke.  

Distribution of participants according to residence, 

ethnicity and religion is given in Table 2. This distribution 

reflects the cultural diversity in ANI, because of migration 

of people from mainland India in various time periods. 

Most of the participants were settlers (41.9%) followed by 

pre-42 migrants (23.11%). Bengali and Tamil were the 

most common ethnic population encountered. About 

22.5% participants were referred from nearby districts of 

North and Middle Andaman and Nicobar, while the rest 

were from South Andaman. Majority of participants were 

primigravida (49.46%) without any history of abortion 

(84.45%). More than three-fourth of them were booked 

cases and although most of them (93.52%) took regular 

iron folic acid supplements, anaemia was widely prevalent 

(56.4%). Most (53%) of the participants were of normal 

pre-pregnancy BMI and gained weight of 6-11 kg in their 

pregnancy. There were 128 (68%) participants with high 

risk, the most common of which is pregnancy induced 

hypertension (Table 3).  

Three-fourth of participants delivered at term gestation 

and about 15.55% babies were born preterm. Out of 463, 

111 babies were low birth weight, so the incidence of LBW 

in our study was 24% (95% CI: 20.21% to 28.18%) (Figure 

1). More than 90% babies were healthy without any 

complications and among complications, fetal distress 

accounted for only 5.62% (Table 4). Out of the 111 LBW 

children, 48 (43.24%; 95% CI: 33.98 to 52.98) were 

preterm (Figure 2). In bivariate analysis (Table 5), 

incidence of LBW was significantly higher in recent 

immigrants to the Islands, number of gravidity beyond 

three, increasing number of miscarriages, among mothers 

using smokeless tobacco during pregnancy, pregnancies 
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with high risk factors and in preterm deliveries. Five or 

more antenatal checkups as well as weight gain during 

pregnancy of more than six kg were protective against 

LBW.  

Table 1: Distribution of participants by socio-demographic factors. 

Variables Frequency (%) 

Age (years) 

18 to <22 85 (18.4) 

22 to <31 264 (57) 

31-45 114 (24.6) 

Marital status 
Married 454 (98.06) 

Unmarried 9 (1.94) 

Education 

Upto middle school 92 (19.9) 

High 105 (22.7) 

Higher secondary 132 (28.5) 

Graduate/PG/Prof 134 (28.9) 

Occupation 
Unemployed/housewife 401 (86.6) 

Employed 62 (13.4) 

Socio-economic status 

Lower and lower middle 175 (37.8) 

Upper lower 139 (30.02) 

Upper middle and upper 149 (32.18) 

Fuel like firewood, kerosene 
No 382 (82.5) 

Yes 81 (17.5) 

Smokeless tobacco use 
No 440 (95.03) 

Yes 23 (4.97) 

Second hand smoking 
No 428 (92.44) 

Yes 35 (7.56) 

Table 2: Distribution of participants by residence, ethnicity and religion. 

Variables Frequency (%) 

Resident status 

Pre 42  107 (23.11) 

Settler 194 (41.90) 

Permanent resident 95 (20.52) 

Others 67 (14.47) 

Ethnicity 

Bengali 164 (35.42) 

Tamil 79 (17.06) 

Telugu 49 (10.58) 

Ranchi 63 (13.61 

Nicobarese 20 (4.32) 

Others 88 (19.01) 

Religion 

Hindu 331 (71.49) 

Muslim 60 (12.96) 

Christian 70 (15.12) 

Others 2 (0.43) 

District 
SA 359 (77.5) 

N and M 79 (17.1) 

Table 3: Distribution of participants by obstetric factors. 

Variables Frequency (%) 

Gravida 

1 229 (49.46) 

2 153 (33.05) 

3 57 (12.31) 

≥4 24 (5.18) 

Abortions 

0 391 (84.45) 

1 57 (12.31) 

≥2 15 (3.24) 

ANC checkups ≤4 62 (13.4) 

Continued. 
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Variables Frequency (%) 

5 to <11 358 (77.32) 

≥11 43 (9.29) 

IFA consumption 
No 30 (6.48) 

Yes 433 (93.52) 

Pre-pregnant BMI 

Underweight 69 (16.5) 

Normal 222 (53.1) 

Overweight 127 (30.4) 

Weight gain during pregnancy 

(kg) 

≤5  59 (14.1) 

6 to <12 261 (62.6) 

≥12  97 (23.3) 

High risk pregnancy 

Twin pregnancy 5 (1.08) 

PIH 66 (14.26) 

Diabetes 13 (2.81) 

Others 44 (9.5) 

Anaemia 
No 202 (43.6) 

Yes 261 (56.4) 

Maternal height (cm) 

<145  43 (10.3) 

145-<160  312 (74.6) 

≥160  63 (15.1) 

Table 4: Distribution of participants by delivery and neonatal factors. 

Variables Frequency (%) 

Period of gestation 

Pre-term 72 (15.55) 

Term 349 (75.38) 

Post-term 15 (3.24) 

Mode of delivery 

Vaginal 250 (54) 

Assisted vaginal 7 (1.51) 

LSCS 206 (44.49) 

Birth weight (g) 
<2500  111 (24) 

≥2500  352 (76) 

Sex of baby 
Male 241 (52.1) 

Female 222 (47.9) 

Complications 

Congenital malformations 6 (1.3) 

Fetal distress 26 (5.62) 

Others 20 (4.32) 

Outcome at birth 

Alive and healthy 437 (94.38) 

Alive with complications 23 (4.97) 

Stillborn/neonatal death 3 (0.65) 

Table 5: Bi-variable analysis of determinants of low birth weight. 

Variables Yes No OR (95% CI) P value 

Resident status 

Pre 42 23 (20.72) 84 (23.87) Ref 

<0.0001 
Settler 38 (34.23) 156 (44.32) 0.89 (0.5 to 1.61) 

Permanent resident 18 (16.22) 77 (21.88) 0.85 (0.42 to 1.7) 

Others 32 (28.83) 35 (9.94) 3.34 (1.73 to 6.57) 

Ethnicity 

Bengali 43 (38.74) 121 (34.38) Ref 

0.188 

Tamil 18 (16.22) 61 (17.33) 0.83 (0.43 to 1.54) 

Telugu 9 (8.11) 40 (11.36) 0.63 (0.27 to 1.36) 

Ranchi 21 (18.92) 42 (11.93) 1.41 (0.74 to 2.62) 

Nicobarese and others 20 (18.02) 88 (25) 0.64 (0.35 to 1.15) 

Religion 

Hindu 77 (69.37) 254 (72.16) Ref 

0.837 Muslim 15 (13.51) 45 (12.78) 1.1 (0.57 to 2.04) 

Christian and others 19 (17.12) 53 (15.06) 1.18 (0.65 to 2.09) 

District 
SA 86 (77.48) 273 (77.56) Ref 

1 
N and M 19 (17.12) 60 (17.04) 1.01 (0.56 to 1.75) 

Continued. 
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Variables Yes No OR (95% CI) P value 

Nicobar 6 (5.41) 19 (5.4) 1 (0.36 to 2.46) 

Age (years) 

18 to <22 18 (16.22) 67 (19.03) Ref 

0.4668 22 to <31 61 (54.95) 203 (57.67) 1.12 (0.63 to 2.07) 

31-45 32 (28.83) 82 (23.3) 1.45 (0.76 to 2.86) 

Marital status 
Married 110 (99.09) 344 (97.73) Ref 

0.693* 
Unmarried 1 (0.001) 8 (2.27) 0.39 (0.05 to 3.16) 

Education 

Upto middle school 18 (16.22) 74 (21.02) Ref 

0.7062 
High 25 (22.52) 80 (22.73) 1.28 (0.65 to 2.57) 

Higher secondary 33 (29.73) 99 (28.13) 1.37 (0.72 to 2.66) 

Graduate/PG/Prof 35 (31.53) 99 (28.13) 1.45 (0.77 to 2.81) 

Occupation 
Unemployed/HW 91 (81.98) 310 (88.07) Ref 

0.101 
Employed 20 (18.02) 42 (11.93) 1.62 (0.91 to 2.9) 

Socio-economic status 

Lower  and LM 39 (35.14) 136 (38.64) Ref 

0.785 Upper lower 34 (30.63) 105 (29.83) 1.13 (0.67 to 1.91) 

UM and upper 38 (34.23) 111 (31.53) 1.19 (0.71 to 2.0) 

Fuel like firewood 
No 94 (84.68) 288 (81.82) Ref 

0.488 
Yes 17 (15.31) 64 (18.18) 0.81 (0.45 to 1.46) 

Gravida 

1 59 (53.15) 170 (48.3) Ref 

0.045 
2 27 (24.32) 126 (35.8) 0.62 (0.37 to 1.02) 

3 15 (13.51) 42 (11.93) 1.03 (0.52 to 1.96) 

≥4 10 (9) 14 (3.98) 2.05 (0.85 to 4.85) 

Abortions 

0 86 (77.48) 305 (86.65) Ref 

0.03 1 18 (16.22) 39 (11.08) 1.64 (0.87 to 2.97) 

≥2 7 (6.31) 8 (2.27) 3.1 (1.06 to 8.88) 

ANC checkups 

≤4 23 (20.72) 39 (11.08) Ref 

0.02 5 to <11 81 (72.97) 277 (78.69) 0.5 (0.28 to 0.89) 

≥11 7 (6.31) 36 (10.22) 0.33 (0.12 to 0.83) 

IFA consumption 
No 6 (5.41) 24 (6.82) Ref 

0.759 
Yes 105 (94.59) 328 (93.18) 1.28 (0.51 to 3.22) 

Pre-pregnant BMI 

Underweight 23 (21.69) 46 (14.74) 1.72 (0.94 to 3.09) 

0.193 Normal 50 (47.17) 172 (55.13) Ref 

Overweight 33 (31.13) 94 (30.13) 1.21 (0.72 to 1.99) 

Weight gain during 

pregnancy (kg) 

≤5  21 (19.81) 38 (12.22) Ref 

0.039 6 to <12  68 (64.15) 193 (62.06) 0.63 (0.35 to 1.18) 

≥ 12  17 (16.04) 80 (25.72) 0.38 (0.18 to 0.81) 

Smokeless tobacco 

use 

No 101 (90.99) 339 (96.31) Ref 
0.045 

Yes 10 (9) 13 (3.69) 2.58 (1.1 to 6.06) 

Second hand smoking 
No 100 (90.09) 328 (93.18) Ref 

0.385 
Yes 11 (9.9) 24 (6.82) 1.5 (0.71 to 3.18) 

High risk pregnancy 
No 71 (63.96) 264 (75) Ref 

0.023 
Yes 40 (36.04) 88 (25) 1.69 (1.07 to 2.67) 

Anaemia 
No 50 (45.05) 152 (43.18) Ref 

0.73 
Yes 61 (54.95) 200 (56.82) 0.93 (0.6 to 1.42) 

Maternal height (cm) 

<145  12 (11.32) 31 (9.94) Ref 

0.92 145-<160  82 (77.36) 230 (73.72) 0.92 (0.46 to 1.94) 

≥160  12 (11.32) 51 (16.35) 0.61 (0.24 to 1.53) 

Period of gestation 

Term 52 (50.98) 297 (88.92) Ref 

<0.0001 Preterm 48 (47.06) 24 (7.19) 11. 42 (6.52 to 20.53) 

Post term 2 (1.97) 13 (3.89) 0.88 (0.13 to 3.30) 

Sex of baby 
Male 57 (51.35) 184 (52.27) Ref 

0.865 
Female 54 (48.65) 168 (47.73) 1.04 (0.68 to 1.59) 

Note: HW- housewife, LM- Lower Middle, UM – Upper Middle, *Fischer exact test. 

Table 6: Comparison of incidence of LBW in various states in India. 

S. no. State Percentage (LBW) Investigators 

a. Andaman and Nicobar      24 Present study 

Continued. 
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S. no. State Percentage (LBW) Investigators 

b. Odissa  27.76 Bhue et al 

c. West Bengal  21.49 Pal et al 

d. Uttar Pradesh  32.3 Agarwal et al 

e. Haryana 17 Kumar et al 

f. Maharashtra  24.18 Digole et al 

g. Andhra Pradesh    26.8 Swarnalatha et al 

h. Telengana  26 Apoorva et al 

i. Karnataka  22.9 Metgud et al 

j. Tamil Nadu  24 Geetha et al 

 

Figure 1: Incidence of LBW in our study. 

 

Figure 2: Percentage of LBW due to pre-term birth 

and IUGR (intra uterine growth restriction). 

DISCUSSION  

The incidence of LBW in this study was 24%, similar to 

that reported in other studies with a range of 17-32% 

(Table 6).31-35 IUGR was the predominant cause of LBW 

(57%) in the study as that is prevalent in South Asian 

Countries.36 However, in developed countries, preterm 

births are the most common cause of LBW10. While the 

aetiology and prevention of preterm births is more 

complex, IUGR in contrast is still amenable to nutritional 

interventions.37 Thus there is a great scope for reducing 

LBW due to IUGR in the Islands.  

In the bivariate analysis, the following factors were 

identified as risk factors of LBW: recent migration to the 

Islands, number of gravidity beyond three, increasing 

number of miscarriages, less than four ANC visits, less 

weight gain, use of smokeless tobacco during pregnancy, 

high risk pregnancies and preterm deliveries. With regard 

to resident status, the ‘others’ group comprise of people 

who have migrated from mainland India and lived in the 

Islands for less than 10 years as compared to pre 42 settlers 

and permanent residents. Thus, the migrants may be 

disadvantaged by socio-economic status, educational 

levels, health seeking behaviour and social support system. 

Studies have documented the high prevalence of LBW 

among the migrants within the country and 

internationally.38,39 The effect of gravidity on LBW may 

be indirectly due to maternal malnutrition caused by 

frequent childbearing at short intervals.40 This is also 

reflected in the association between weight gain during 

pregnancy and LBW.26,27 Women who gained less than six 

kilograms have greater risk of delivering babies with 

LBW. The underlying ethology of previous spontaneous 

abortions could result in current PTB or IUGR.41 High risk 

pregnancies such as pregnancy induced hypertension 

(PIH), gestational diabetes, have a greater risk of LBW.42-

44 Any pregnancy complication impairs utero-placental 

blood perfusion or hastens the termination of pregnancy 

and hence results in LBW.42-44 Prolonging a pregnancy to 

term gestation was found to be of utmost importance, when 

it was seen in our study that LBW was more than ten times 

in preterm babies.  As expected, smokeless tobacco use 

was positively associated with LBW. In ANI, prevalence 

of tobacco use among women was 31% which was 

considerably higher than the national average of 9%.12 

Tobacco use during pregnancy according to the current 

study was 5%, and the risk of LBW was about 3%. Several 

studies have documented the effect of smokeless tobacco 

use during pregnancy on birth weight, duration of 

gestation and still birth.45,46 Possible mechanisms 

suggested were increased risk for infections, depletion of 

langerhans cells, increase in inflammatory cytokines, 

reduced zinc levels, increase in contractility of 

myometrium, alterations in collagen integrity, fetal 

hypoxia, fetal nutritional changes or action of polycyclic 

aromatic hydrocarbons.47  

This is the first study done in Andaman Nicobar Islands to 

document the causes of LBW. The study population is 

representative, and the interviews are conducted by trained 

interviewers prior to delivery which enhanced the 

accuracy of information. Comprehensive list of risk factors 

were used in the questionnaire.  

Limitations 

One limitation of the study could be that the weighing 

scale used was not standardised and could only measure to 

24%

76%

Low Birth Weight Normal Birth Weight

43%

57%

Preterm IUGR
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a nearest ten grams which could have resulted in 

misclassification of birth weights of newborns. In this 

study we found out that still IUGR was the predominant 

cause of LBW in South Andaman. Thus, prevention 

programmes in the islands should on priority target recent 

migrants, ensuring more than five antenatal checkups, and 

weight gain more than six kg during pregnancy. 

Simultaneously, sufficient attention should be provided for 

family planning programmes to limit the number of 

pregnancies, and provision of quality ante-natal care for 

women with recurrent abortions and high risk factors 

which will also help in identifying mothers at risk of 

preterm deliveries. Once identified, targeted antenatal care 

to those women can help prolong the pregnancy to some 

extent thereby reducing low birth weight from preterm 

birth and its related morbidities. Nonetheless, efforts to 

strengthen infrastructure to take care of preterm low birth 

weight newborns is paramount, particularly in an island. 

Awareness programmes on tobacco control should 

specifically address the harmful effects of tobacco use and 

exposure during pregnancy. 
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