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Abstract
Background: Globally 20.5 million babies suffered from low birth weight (LBW) and about four million deaths per 

year are caused by the same. LBW prevalence is higher in the developing countries compared to the developed ones. 
The present study investigates the district wise prevalence of LBW in last two years (2019-20 & 2020-21) along with 
spatial-temporal changes taken place between the times in districts of Gujarat.

Materials and Methods: The present study has used HMIS data (2019-20 and 2020-21) which is the official 
facility-based health service data source given by Ministry of Health and Family Welfare (MoHFW), Government of 
India. Arc-GIS 10.8 has been used to show the spatial prevalence and spatial-temporal changes of LBW.

Results: The prevalence of LBW has increased from 12.9% to 13.4% in between the year 2020 to 2021 in Gujarat. 
Only 39% of districts (13 districts) show the decreasing pattern and 61% of districts (21 districts) show increasing 
pattern of LBW in between 2019-20 to 2020-21 which is indicative of serious problems existing in those districts. Morbi 
district shows the highest improvement in LBW prevalence followed by Surendranagar, Gir Somnath, and Kheda etc. 
On the other hand, Navsari district represents the highest increase in the prevalence of LBW followed by Mahesana 
and Jam Nagar etc. 

Conclusion: The study highlights the most vulnerable districts of LBW prevalence from Gujarat. So policy makers 
can implement a policy for the high prevalence districts and districts which have shown increase in LBW prevalence - 
to reduce the risk for the same in Gujarat.
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Introduction
Low birth weight (LBW) has become one of the major public 

health challenges on maternal and child health for both developed 
and developing countries. It is the single most important factor that 
determines the chances of child-survival; the neonatal mortality rate is 
about 20 times higher for LBW babies [1].

Birth weight is defined as the first weight of an infant obtained 
within the first hour of birth. It is one of the indicators of health of a 
new-born. Along with the health status at infancy and childhood, birth 
weight is also an indicator of a child’s health in later life. A full size 
infant is one whose birth weight is 2500 gm or more. Birth weight less 
than 2500 gm is considered as low birth weight [2]. 

Globally 20.5 million babies suffered from LBW in 2015 [3]. As per 
the UNICEF, 2009 report 27% of new-borns in India are of LBW and 
also the death rate is high among them during the first year of life [4]. 
Globally, about four million deaths per year are caused by low birth 
weight. Compared to the infants with normal birth weight, the infants 
with low birth weight are more likely to die within four weeks of birth 
[5]. In India, birth weights of 78 percent of the live births occurring 
in the past five years were obtained in the fourth round of National 
Family Health Survey. Within those live births, 18 percent new-borns 
had a low birth weight. Although the prevalence of low birth weight 
has reduced from 22 percent during NFHS-3 to 18 percent in NFHS-4, 
still the prevalence of low birth weight is high in India as compared to 
several other countries [6,7]. 

The prevalence of the same is higher in the developing countries 
compared to the developed countries. Prevalence of low birth weight 
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in world is about 15 percent which is below the prevalence of low birth 
weight in India. 

Many studies have demonstrated the risk factors associated with 
LBW such as, biological [8-10] demographic [11,12], nutritional [13-
15], or socio-economic [16,17], in different regions of the world.

Females with low birth weight have an additional risk of having 
smaller babies when they become mothers. Many studies show that, 
maternal age, mother’s poor health and nutrition conditions, the total 
number of antenatal visits, physical activities during pregnancy, height 
and weight during pregnancy, maternal education, and per capita 
income of the household determin the LBW of newborns [18-21]. A 
study based on Gujarat reported that Out of 404 infants born during 
the study period, 26.7% were premature (<37 weeks gestation) and 29% 
were of low birth weight [22].

The LBW is one of the major health issues in developing countries 
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including India. Due to the fact that around half of the Asian LBW 
new-borns are born in India, there is a need for developing a policy 
which can subjugate the severity of the issue. One of the Sustainable 
Development Goals (SGD 3.2) aim to reduce the preventable deaths 
of new-borns and neonatal mortality to at least as low as 12 per 1000 
live births by 2030 [23]. The National Health Policy of India targets to 
reduce the neo-natal mortality to 16 and still birth rate to “single digit” 
by 2025 [24]. 

HMIS is the largest source of vital statistics based on the public 
health facilities in India. The present study investigates the district wise 
prevalence of LBW in last two years (2019-20 & 2020-21) along with 
spatial-temporal changes taken place between the time in districts of 
Gujarat.

Materials & Methods
The present study will use HMIS data which is the official facility-

based health service data source given by Ministry of Health and 
Family Welfare (MoHFW), Government of India. HMIS extracts 
the consolidated data from the Health Sub-Centres, Primary Health 
Centres, Community Health Centres, Sub-Divisional Hospitals and 
District Hospitals throughout the country. Arc-GIS 10.8 has been used 
to show the spatial prevalence and spatial-temporal changes of LBW in 
two successive years (i.e., 2019-20 & 2020-21).

We have used the HMIS data of years 2019-20 to 2020-21 for 
estimating the prevalence of LBW in Gujarat. The HMIS provide 
information on population health including elements associated with 
the delivery services i.e., no of delivery conducted, no of live birth, no 
of new born weight <2.5 kg etc. We have used LBW prevalence data of 
Gujarat and used for the study.

Results
Geographical variation of Low-Birth-Weight Babyis in 
districts of Gujarat in 2020-21

 The result shows the prevalence of low birth weight (LBW) babies 
in Gujarat across all districts (Table 1).  The prevalence of LBW has 
increased from 12.9% to 13.4% from the year 2019-20 to 2020-21 in 
Gujarat. In 2019-20 the prevalence of LBW was the highest in Morbi 
(28.9%) district and lowest in Surat (7.4%) district of Gujarat. In 2020-
21, Valsad (25.2%) represents the highest prevalence whereas Gir 
Somnath (7.9%) has the lowest. Changes result show that the highest 
negative change has been taken place in Morbi (-17.01%) district and 
lowest in Vadodara (-0.52%) district of Gujarat from the year 2019-20 
to 2020-21. Furthermore, Navsari (12.1%) district shows the highest 
positive change whereas Bhavnagar (0.4%) has the lowest between the 
same time periods.

Spatial pattern of Low-birth-weight babies in districts of 
Gujarat in 2019-20 and 2020-21

In (Figure 1), the prevalence of LBW of all districts of Gujarat has 
been demonstrated for the year 2019-20. Out of 33 districts, 12 districts 
(i.e Morbi, Tapi, Valsad, Narmada, Surendranagar, Gir Somnath, 
Rajkot, Vadodara, Dohad, Porbandar, Kheda and Bharuch) have a 
higher prevalence (more than 15%) of LBW in Gujarat. Whereas 8 
districts (i.e Surat, Kachchh, Junagadh, Bhavnagar, Gandhinagar, 
Patan, Dang and Mahesana) show the low prevalence (less than 10%) 
of LBW in the same year. Remaining 13 districts belong to the range 
between 10% to 15% prevalence of LBW.

Figure 2 represents LBW prevalence of 2020-21 for all districts 
of Gujarat. Out of 33 districts 14 districts (Valsad, Narmada, Tapi, 

Navsari, Bharuch, Jamnagar, Mahesana, Devbhumi Dwarka, Aravalli, 
Dang, Gandginagar, Anand, Rajakot and Vadodara) show high (more 

Districts of Gujarat % New-borns having weight less than 2.5 kg to 
New-borns weighed at birth

2019-20 2020-21 Temporal Changes 
(2020-21)

Ahmadabad 12.5 11 -1.55
Amreli 10.3 10.9 0.61
Anand 13.7 16.7 2.96
Arvalli 14.3 17.6 3.33
Banas Kantha 13.1 11.5 -1.6
Bharuch 15.4 21.2 5.78
Bhavnagar 8.9 9.3 0.4
Botad 10.6 8.6 -1.97
Chhotaudepur 11.2 13.8 2.57
Dang 9.9 17.3 7.43
Devbhumi Dwarka 10.6 18.3 7.71
Dohad 16 10.7 -5.29
Gandhinagar 9.6 16.9 7.33
Gir Somnath 17.1 7.9 -9.21
Jamnagar 10.3 18.6 8.34
Junagadh 8.2 12.9 4.68
Kachchh 8 9.5 1.52
Kheda 15.5 9.1 -6.41
Mahesana 9.9 18.6 8.65
Mahisagar 11.2 13.6 2.41
Morbi 28.9 11.9 -17.01
Narmada 21.5 24.1 2.59
Navsari 10.2 22.3 12.07
Panch Mahals 12.1 9.1 -2.97
Patan 9.8 13.2 3.42
Porbandar 15.7 10.4 -5.35
Rajkot 17 15.7 -1.29
Sabar Kantha 12 14.7 2.73
Surat 7.4 11.7 4.32
Surendranagar 20.7 8.7 -12.03
Tapi 24.4 23.4 -1.01
Vadodara 16.1 15.6 -0.52
Valsad 23.7 25.2 1.48
Gujarat 12.9 13.4 0.47
Source: Health Management Information System (HMIS, 2019-20 and HMIS, 
2020-21)

Table 1: prevalence of Low Birth Weight (In Percentage) of all districts of Gujarat, 
India.

Figure 1: Prevalence of Low Birth Weight in districts of Gujarat in 2019-20.
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than 15%) prevalence of LBW whereas, 7 districts (i.e Gir Somnath, 
Botad, Surendranagar, Panch Mahals, Kheda, Bhavnagar and Kachchh) 
show low (less than 10%) prevalence. Remaining 12 belong to the range 
between 10% to 15% of LBW.

Temporal changes on LBW in districts of Gujarat

Figure 3 shows the temporal changes of prevalence of LBW between 
2019-20 and 2020-21 in all districts of Gujarat. Out of 33 districts, only 
39% of districts (13 districts) have shown negative changes (decreased 
the prevalence between the year) in LBW prevalence in Gujrat between 
the time. For an example Morbi district shows the highest reduction 
in LBW from 2019-20 to 2020-21 followed by Surendranagar, 
Gir Somnath, Kheda, Porbandar, Dohad, Pamch Mahals, Botad, 
BanasKantha, Ahmedabad Rajkot, Tapi and Vadodara. On the other 
hand, 61% of districts (remaining 21 districts) show positive changes 
between the times. The increase in LBW has been the highest in Navsari 
(12.1%) followed by Mahesana (8.7%) and JamNagar etc. Out of the 
21 districts with positive changes in LBW prevalence, 7 belong to the 
high-level (More than 5%) prevalence whereas 14 are in the group of 

low level (less than 5%) of LBW prevalence across the different districts 
of Gujarat.

Discussion
The analysis has been carried out using HMIS data of all districts 

of Gujarat and tried a spatial-temporal comparison with the latest 
published HMIS, 2019-20 and HMIS, 2020-21-data of Gujarat. The 
average prevalence of LBW shows an impressive picture in  Gujarat 
state. But insight into the  prevalence level across all districts shows 
significant changes. Only 39% of districts (13 districts) show the 
decreasing pattern and 61% of districts (21 districts) show increasing 
pattern of LBW in between 2019-20 to 2020-21 which is indicative of 
serious problems existing in those districts. Hence district level  policy 
needs to be implemented targeting specific child birth health issues. 

The prevalence of LBW has increased from 12.9% to 13.4% in 
between the year 2020 to 2021 in Gujarat (HMIS). The results of spatial 
prevalence maps highlighted that in 2019-20 only 12 districts were   in 
the high prevalence range (>15%) of LBW; which has changed -to 14 
districts in this category in 2020-21. 

When we come - to the spatial-temporal changes of LBW it shows 
a significant result. The prevalence of LBW has - increased by 0.5% 
between the time period. Out of 33 districts of Gujarat, 13 districts 
show- negative change in LBW (decrease in the prevalence) prevalence 
and 21 districts show- positive change in LBW (increase in the 
prevalence) in between 2019-20 to 2020-21. 

Morbi district shows the highest improvement in LBW prevalence 
followed by Surendranagar, Gir Somnath, Kheda, Porbandar, Dohad 
Pamch Mahals, Botad, Bans Kantha, Ahmedabad Rajkot, Tapi and 
Vadodara. On the other hand, Navsari district represents the highest 
increase in the prevalence of LBW followed by Mahesana and Jam 
Nagar, Devbhumi Dwarka, Dang, Gandhinagar, Bharuch, Junagadh, 
Surat, and Patan etc. 

The preventable interventions like increase in mother education 
[25,26], media –exposer, intake of iron tablets, mother nutrition, full 
ANC long birth interval can help to prevent the incidence of LBW. 
Such meassures can be adopted with a special focus on those districts 
which are showing increase in prevalence overtime.  

Conclusion
The study highlights the most vulnerable districts of LBW 

prevalence from Gujarat. The study has used spatial tools to present the 
temporal changes in two points of time. The districts which have shown 
positive changes in LBW status - indicate- - improvements in terms 
of interventions and initiatives taken by state and central government. 
However, few - districts have shown negative changes which means 
that the necessary strategies were not - sufficient for prevention of 
LBW prevalence. Therefore, state government must focus on specific 
districts where prevalence is high and launch- various programmes and 
schemes -, especially programmes related to maternal and child health 
(MNCH) and Integrated child development (ICDS) programme and 
prevent LBW status in Gujarat. 

The study will help to identify the high LBW prevalence districts of 
Gujarat for the given study period along with the temporal changes. So 
policy makers can implement a policy for the high prevalence districts 
and districts which have shown increase in LBW prevalence - to reduce 
the risk for the same in Gujarat.
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