
ABSTRACT

Background: Various studies have reported the national prevalence of obesity in Nigeria; however, data on the 

sub-national variation is scarce. 

Objective: This study aimed to investigate the sub-national distribution and variation of obesity among non-

pregnant women of reproductive age in Nigeria. 

Methods: Nationally, representative data from the 2018 Nigeria Demographic and Health Survey (NDHS) 

was used to select 13,180 women of reproductive age from all the states, through a two-stage cluster sampling 

technique. Obesity was determined using the World Health Organization reference values for older 

adolescents and others. Sub-national variation was determined with binary logistic regression analysis using 

unadjusted and adjusted rates, and adjustment was made for individual, household and community level 

factors. A p-value of less than 0.05 was considere statistically significant. 

Results: The mean age of respondents was 29.5 ± 9.7 years, and there was mostly an even distribution of 

respondents across the States.  The obesity prevalence among women of reproductive age was 28.5% with the 

burden generally higher among the southern states, compared to the northern states. Also, after adjusting for 

risk factors, two-thirds of the states still had a statistically significant variation in the prevalence of obesity. 

Conclusion: Given that sub-national variations do exist in the obesity prevalence among women of 

reproductive age in Nigeria, even after adjusting for commonly reported predictors, there is a need to identify 

state-level determinants of obesity, intending to design state-specific interventions to address this problem.
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INTRODUCTION
Obesity is a complex, multifactorial disease arising 

from a dysfunctional energy balance reinforced by 

an interplay of biological, social, cultural and 

economic factors (1–3). According to the World 

Health Organization (WHO), the disease has been 

viewed as a pandemic, affecting not less than 650 

million adults in 2016 (4), with more than half 

occurring among women (5). In sub-Saharan 

Africa, despite persistent challenges with 

underweight, the obesity prevalence rose by 13% 

from the year 2000 to 2016, affecting an estimated 

416 million people (6,7). This phenomenon has led 

to a double burden of malnutrition in the sub-region 

(8,9).
Women of reproductive age are disproportionately 

affected by obesity due to biological peculiarities 

with the female sex (6), poor physical activity (6,10), 

lower socioeconomic status (11), and sociocultural 

beliefs  that promote weight gain (12). These 

patterns, further reinforced by demographic and 

nutritional transitions (6,11,13), have led to a rising 

prevalence in many developing countries with 

attendant implications throughout the life course of 

women. Maternal obesity has been signicantly 

associated with increased risk of chronic disease (4). 

Furthermore, obesity predisposes pregnant women 

to increased perinatal risks and other complications 

that ultimately may contribute to maternal death 

(14,15). Additionally, babies born to obese mothers 

are also at an increased risk of obesity (4).
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The majority of the studies on obesity among women 

in Nigeria have been scattered studies, but a few 

have been nationally representative giving national 

perspectives on the prevalence and determinants of 

obesity among women in Nigeria (16–18). 

However, most of the studies have been silent on the 

sub-national variations in the distribution of 

maternal obesity in Nigeria. Having the sub-

national perspective is important because the 

national prevalence may not be a true reection of 

the reality existing in various parts of the country. 

Nigeria is a diverse nation across ethnic, cultural, 

religious, socio-economic, sub-national and 

regional lines (19). Understanding the various 

contexts will help to design effective interventions 

that may help to address the rising prevalence of 

obesity among women in Nigeria.  
Furthermore, the majority of the health-related 

policies and interventions in Nigeria are developed 

and/or implemented at the sub-national level. 

Nigeria, being a federal republic, has federating 

units that function independently of each other (19). 

Investigating the sub-national variation is therefore 

important for revenue allocation nationally, and the 

deve lopmen t/ imp lemen ta t ion  o f  he lp fu l 

interventions. Additionally, most agencies and 

funding for women's health/nutrition are domiciled 

and operate independently within the States. Hence, 

state-specic data may be a better reference if there 

is signicant sub-national variation in obesity 

prevalence among women. This study, therefore, 

aimed to investigate the sub-national distribution 

and variation of obesity among non-pregnant 

women of reproductive age in Nigeria.

MATERIALS AND METHODS
Study Location
The study was carried out in the Federal Republic of 

Nigeria which is broadly divided into the northern 

and southern regions, with six geo-political zones. It 

has 36 states and the Federal Capital Territory (FCT). 

The states are divided into a total of 774 local 

government areas. 

Study Design and Population
The study was a community-based cross-sectional 

study among non-pregnant women of reproductive 

age (15 – 49 years) in all the states and the FCT. A 

total of 13,180 women were selected using a two-

stage cluster sampling technique. The study used 

secondary data from the NDHS 2018, and more 

details about the methodology are contained in the 

report (20).

Outcome Variables
The outcome variable for this study is obesity, 

measured using the body mass index (BMI) for those 

20 years and above, and the BMI-for-age reference 

values for those below 20 years. Those who were 

overweight/obese in the 2 age groups were coded 

as 1 (obesity), while others were coded as 0. 
 
Explanatory Variables
The main explanatory variable is the states, as listed 

in Table 1 below. To investigate if there is a 

statistically signicant sub-national variation, a wide 

range of common associated factors at individual, 

household, and community levels were adjusted for, 

which are also listed in Table 1 below. Regions were 

removed because of multi-collinearity. Two 

communi ty- leve l  var iables ,  namely  s ta te 

educational level and state wealth levels, were 

derived. The state education level was derived by 

nding the proportion of women who had 

secondary education or higher in the states and 

nding the overall median value. The states were 

categorised into low or high levels if they had below 

the median or ≥ median, respectively. Similarly, the 

proportion of women from the richer and richest 

households was  derived, and the median was 

calculated. States with proportions below the 

median or ≥ median were categorised as low or 

high state wealth levels respectively.

Data Analysis
Data were analysed using STATA version 17 (Stata 

Corporation, College Station, Texas, USA). A 

descriptive  analysis of all the variables was done 

and presented in  Table 1 below. The distribution of 

obesity according to the states was done and 

represented graphically (Figures 2 and 3). Table 2 

shows  the variation of obesity sub-nationally after 

varying levels and adjustments (ve models) using 

binary logistics regression analysis. Model 0 showed 

the unadjusted rates, while Models 1, 2 and 3 

adjusted for individual, household and community-

level factors, respectively. Model 4 is the full model 

that is adjusted for all the explanatory variables 

together.        

RESULTS
The national prevalence rate of obesity among non-

pregnant women of reproductive age was 28.5%, 

(Figure1) but this ranged widely from 6.9% in Sokoto 

to 54.6% in Anambra (Range: 47.7%) (Figure 2). 

Eighteen of the states had prevalence rates higher, 

while the remaining 19 states had prevalence rates 

lower than the national prevalence rate (Figure 2). 
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Three states with the highest burdens were in the 

southern part of the country: Anambra (54.6%), 

Lagos (51.0%) and Rivers (47.9%). On the other 

hand, three states with the lowest burdens, Sokoto 

(6.9%), Yobe (7.9%) and Jigawa (8.1%), all had 

prevalence rates of less than 10% and were all in the 

northern part of the country (Figures 2 and 3). Except 

for Ebonyi State (20.8%) and Ondo (28.2%), all 

other 17 states with prevalence rates lower than the 

National average were all Northern States. (Figures 

2 and 3)

Figure 3: Map of Nigeria showing the sub-national 

prevalence of Obesity among non-pregnant women 

of reproductive age in Nigeria
Table 1 shows the descriptive analysis of the 

explanatory variables, with the mean age of 

respondents being 29.5 ± 9.7 years. Table 2 shows 

the sub-national variation of obesity among the 

respondents after adjusting for possible associated 

factors using logistic regression analysis. In the 

unadjusted model (Model 0), apart from Jigawa 

(OR: 1.2; p=0.642; 95% CI: 0.6, 2.6) and Yobe 

(OR: 1.2; p=0.740; 95% CI: 0.5, 2.9) that had no 

statistically signicant variation with the reference 

state (Sokoto), all other states varied signicantly in 

their prevalence of obesity, with all of them having 

higher odds for obesity than the reference state. 

Respondents from Anambra (OR: 16.3; p<0.001; 

95% CI: 8.8, 30.1), Lagos (OR: 14.1; p<0.001; 

95% CI: 8.0, 25.1) and Rivers (OR: 12.5; p<0.001; 

95% CI: 6.9, 22.6) had 16 times, 14 times and 13 

times higher odds of obesity compared to Sokoto 

respectively. 

After adjusting for individual characteristics (Model 

1), all the states that had statistically signicant 

variat ion at Model 0 retained signicant 

associations except for Borno (OR: 1.7; p=0.112; 

95% CI: 0.9, 3.4) and Ebonyi (OR: 1.5; p=0.197; 

95% CI: 0.8, 2.9). However, the odds for obesity in 

the three highest burden states of Anambra (OR: 

2.2; p<0.001; 95% CI: 3.8, 13.2), Lagos (OR: 6.5; 

p<0.001; 95% CI: 3.7, 11.6) and Rivers (OR: 5.6; 

p<0.001; 95% CI: 3.0, 10.3) had reduced to about 

2-, 7- and 4-times higher odds compared to Sokoto, 

with Lagos having the highest odds.   
When household characteristics were adjusted for 

(Model 2), all the states with  a statistically signicant 

variation in  Model 1 retained their signicant 

association, including Ebonyi. Anambra (OR: 7.4; 

p<0.001; 95% CI: 3.9, 14.3) and Akwa Ibom (OR: 

7.0; p<0.001; 95% CI: 3.5, 13.8) signicantly had 

the highest odds for obesity (7) compared to Sokoto. 

Furthermore, adjustment was made for community 

characteristics (Model 3), and the States with  

statistically signicant variation in  Model 2 retained 

their signicant variation. Anambra (OR: 7.9; 

p<0.001; 95% CI: 4.4, 14.1) retained the highest 

odds (8) of obesity compared to the reference State. 

In the nal model (Model 4), after all explanatory 

variables were adjusted for, about two-thirds of all 

the states (24 States) still had a statistically signicant 

variation in their prevalence of obesity compared to 

the reference State, with Akwa Ibom (OR: 4.5; 

p<0.001; 95% CI: 2.2, 9.0) and Anambra (OR: 4.4; 

p<0.001; 95% CI: 2.2, 8,7) having 5-, and 4-times 

higher odds for obesity compared to Sokoto, 

respectively.

Obesity, 28.5%

Others, 71.5%

Figure 1: National Prevalence of Obesity among non-pregnant women of reproductive age in Nigeria
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Figure 2: Sub-national distribution of Obesity among non-pregnant women of 

reproductive age in Nigeria
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Figure 3: Map of Nigeria showing the sub-national prevalence of Obesity among non-pregnant 

women of reproductive age in Nigeria
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Variables  Frequency  Percentage  
Sub-nationals

 
Sokoto (R)

 Zamfara 
 Katsina

 Jigawa

 Yobe

 Borno

 Adamawa

 
Gombe

 
Bauchi

 
Kano

 
Kaduna

 

Kebbi

 

Niger

 

FCT Abuja

 

Nasarawa

 

Plateau

 

Taraba

 

Benue

 

Kogi

 

Kwara

 

Oyo

 

Osun

 

Ekiti

 

Ondo

 

Edo

 

Anambra

 

Enugu

 

Ebonyi

 

Cross River

 

Akwa Ibom

 

Abia

 

Imo

 

 
212

 374
 686

 384

 390

 457

 258

 
218

 
371

 
671

 
729

 

332

 

426

 

106

 

216

 

260

 

264

 

447

 

193

 

230

 

554

 

341

 

186

 

233

 

163

 

471

 

305

 

317

 

218

 

318

 

222

 

369

 

 
1.6

 2.8
 5.2

 2.9

 3.0

 3.5

 1.9

 
1.7

 
2.8

 
5.1

 
5.5

 

2.5

 

3.2

 

0.8

 

1.6

 

1.9

 

2.0

 

3.4

 

1.5

 

1.8

 

4.2

 

2.6

 

1.4

 

1.8

 

1.2

 

3.6

 

2.3

 

2.4

 

1.7

 

2.4

 

1.7

 

2.8

 

Table 1: Distribution of Respondents according to the States and other explanatory variables

Rivers

 

Bayelsa

 

Delta

 

Lagos

 

Ogun

603

 

106

 

284

 

928

 

339

4.6

 

0.8

 

2.2

 

7.0

 

2.6

Individual level Factors

   

Age groups in years

 

15 –

 

19

 

20 –

 

24

 

25

 

–

 

29

 

30 –

 

34

 

35 –

 

39

 

40 –

 

44

 

45 –

 

49 

 

Mean (S..D): 29.5 ± 9.7

 

2,557

 

1,966

 

2,225

 

2,020

 

1,918

 

1,263

 

1,231

 

 

19.4

 

14.9

 

16.9

 

15.3

 

14.6

 

9.6

 

9.3

 

Highest level of Education

No education

Primary

Secondary

4,194

2,032

5,538

31.8

15.4

42.0

Higher 1,416 10.8
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Community wealth level

Low 

high

6,593

6,587

50.0

50.0

   

Religion

 

Christian

 

Islam

 

Others

 

 

6,460

 

6,643

 

77

 

 

49.0

 

50.4

 

0.6

 

Marital status

 

Never in a union

 

Currently in a union

 

Formerly in a union

 

3,296

 

9,142

 

743

 

25.0

 

69.4

 

5.6

Employment status (last 12 months)

 

Not employed

 

Employed

 

 

3,991

 

9,189

 

 

30.3

 

69.7

 

Number of living children

 

No child

 

1 –

 

2 children

 

3 –

 

4 children

 

5+ children

 

3,527

 

3,373

 

3,045

 

3,235

 

26.8

 

25.6

 

23.1

 

24.5

Number of living children ever born

 

No child

 

1 –

 

2 children

 

3 –

 

4 children

 

5+ children

 

3,446

 

3,020

 

2,680

 

4,035

 

26.1

 

23.0

 

20.3

 

30.6

Household level factors

   

Husband/partner’s education

 

No education

 

Primary

 

Secondary

 

 

2,810

 

1,357

 

3,361

 

 

31.2

 

15.1

 

37.3

 

Higher

 

1,478

 

16.4

 

Husband/partner’s employment (last 12 months)

 

Not employed

 

Employed

 

 

304

 

8,809

 

 

3.3

 

96.7

 

Number of usual household members

 

1 –

 

5 

 

6 –

 

10

 

> 10

 

 

5,871

 

5,394

 

1,750

 

 

45.1

 

41.5

 

13.4

 

Household wealth index

 

Poorest

 

Poorer

 

Middle

 

Richer

 

Richest

 

2,045

 

2,427

 

2,652

 

2,947

 

3,109

 

15.5

 

18.4

 

20.1

 

22.4

 

23.6

Water source

Unimproved

Improved 

3,820

9,196

29.4

70.6

Community level factors

Place of residence

Urban

Rural 

6,241

6,939

47.4

52.6

Community education level

Low 

high

6,892

6,288

52.3

47.7
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Table 2: Sub-national variation of Obesity among non-pregnant women of reproductive age in 

Nigeria after controlling for known risk factors using logistics regression analysis  
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studies in Nigeriª hªve similªrly repºrted significªnt 
differences in the geºgrªphicªl distributiºn ºf 
ºverweight/ºbesity ªmºng wºmen ºf reprºductive 
ªge in Nigeriª  (¹6,¹8,²9), ªlthºugh these differences 
were cºnsidered ªt regiºnªl ªnd nºt sub-nªtiºnªl 
levels ªs dºne in this study. The previºus 
studies(¹6,¹8,²9) repºrted higher prevªlence rªtes in 
the Sºuthern cºmpªred tº the nºrthern regiºns ªnd 
ªttributed this tº sºciº-ecºnºmic fªctºrs ªnd 
urbªnizªtiºn(¹8,²9). This is understªndªble becªuse 
these ªre the fªctºrs (i.e., sºciº-ecºnºmic fªctºrs ªnd 
urbªnizªtiºn) thªt drive nutritiºn trªnsitiºn, ª chªnge 
frºm trªditiºnªl tº westernized dietªry pªtterns ªnd 
increªsed sedentªry lifestyle, which hªs been sªid tº 
be the mªin driver ºf the ºbesity epidemic (³0,³¹). . 
Mªrked sub-nªtiºnªl vªriªtiºns like this hªve ªlsº been 
similªrly ºbserved in bºth high incºme ªnd lºw- ªnd 
middle-incºme cºuntries. In the United Stªtes, there 
were mªrked dispªrities in the ºbesity prevªlence 
with sºme cities hªving ³ tº 6 times higher risks ºf 
pre-pregnªncy ªnd severe ºbesity cºmpªred tº their 
cºunterpªrts (¹5). In ªnºther study dºne in Chinª, 
sºme ºf the regiºns hªd mºre thªn dºuble the ºdds ºf 
ºbesity cºmpªred tº ºthers even ªfter cºntrºlling fºr 
cºmmºn risk fªctºrs (²4). In Mªli, regiºnªl vªriªtiºns in 
the ºbesity risk ªmºng reprºductive-ªged wºmen 
were  ªlsº seen, with ºne regiºn in pªrticulªr (Kidªl) 
hªving ten times the ºdds (cºmpªred tº the 
reference stªte) ªfter ªdjusting fºr risk fªctºrs (²6).  
Generªlly, thªt ªbºut ª third ºf wºmen ºf reprºductive 
ªge in Nigeriª ªre ºbese shºuld be ª thing ºf cºncern. 
Still, this study further shºws thªt there is ª big sub-
nªtiºnªl cºntext tº this prºblem in Nigeriª. There is, 
therefºre, ª need tº investigªte ªnd identify stªte-
level determinªnts ºf ºbesity ªmºng reprºductive-
ªged wºmen in eªch Stªte in Nigeriª. Furthermºre, 
this finding underscºres the need fºr stªte-specific 
interventiºns tº curb ºbesity ªmºng reprºductive-
ªged wºmen in Nigeriª. 
It shºuld be nºted thªt ºbesity ªmºng wºmen in this 
study hªd stªtisticªlly significªnt ªssºciªtiºns with 
ªge, educªtiºnªl stªtus, religiºn, number ºf living 
children, weªlth index ªnd spºuse's educªtiºnªl 
stªtus, even ªfter ªdjusting fºr pºssible cºnfºunders. 
These findings cºrrºbºrªte the findings ºf previºus 
studies ªmºng wºmen ºf reprºductive ªge in Nigeriª 
(¹¹,¹6,²¹,²²,²5,²6). In the present study, the 
ªssºciªtiºns were such thªt wºmen whº were ºlder, 
mºre educªted, Christiªns with mºre children, frºm 
richer hºusehºlds, ªnd whº hªd mºre educªted 
spºuses hªd higher ºdds ºf being ºbese. This 
pªttern ºf relªtiºnship hªs ªlsº been previºusly 
repºrted by studies ªmºng wºmen ºf reprºductive 

DISCUSSION 
While sºme studies hªve repºrted Nªtiºnªl 
prevªlence rªtes fºr ºbesity ªmºng nºn-pregnªnt 
wºmen ºf reprºductive ªge in Nigeriª, this study 
prºvides new infºrmªtiºn ºn the sub-nªtiºnªl 
distributiºn ªnd vªriªtiºn ºf ºbesity ªmºng this 
impºrtªnt pºpulªtiºn with emphªsis ºn the rºles 
vªriºus predictºrs plªy. This study ªlsº prºvides mºre 
perspective intº the ºbesity prevªlence ªcrºss the 
vªriºus stªtes ªnd ªs such, the findings ºf this study 
will infºrm the interventiºnªl ªpprºªch(es) tº ªddress 
the rising prevªlence   ªmºng this criticªl pºpulªtiºn, 
bºth nªtiºnªlly ªnd sub-nªtiºnªlly.   
This study shºwed thªt sub-nªtiºnªl vªriªtiºns exist in 
the prevªlence ºf ºbesity ªmºng reprºductive-ªged 
wºmen in the different stªtes ºf Nigeriª, even ªfter 
ªdjusting fºr ª wide rªnge ºf cºmmºnly repºrted 
individuªl, hºusehºld, ªnd cºmmunity level 
predictºrs. Such vªriªtiºns hªve been ºbserved in 
studies cªrried ºut in the United Stªtes (¹5), 
Bªnglªdesh (²¹,²²), Cªmbºdiª (²³), Chinª (²4),  ªnd 
pªrticulªrly in ªfricª (¹¹,¹4,²5–²7). The finding ºf this 
study is impºrtªnt becªuse it highlights the rºle ºf the 
cºntextuªl unit ºr the envirºnment in which ª wºmªn 
lives in the prevªlence ºf ºbesity. ªdditiºnªlly, this 
underscºres the fªct thªt cºuntry-wide interventiºns 
mªy be grºssly inªdequªte fºr ºbesity ªmºng wºmen 
ºf reprºductive ªge in Nigeriª. 
The pªttern ºf sub-nªtiºnªl vªriªtiºn in the prevªlence 
ºf ºbesity ªmºng Nigeriªn wºmen wªs such thªt the 
Sºuthern Stªtes lªrgely hªd ª higher burden 
cºmpªred tº the Nºrthern Stªtes. Similªr findings ºf 
regiºnªl vªriªtiºns, even ªfter cºntrºlling fºr risk 
fªctºrs, hªve been repºrted in high (¹5), middle (²4), 
ªnd lºw-incºme cºuntries (¹4,²¹,²6). ª plªusible 
ªrgument fºr the regiºnªl vªriªtiºn in Nigeriª wºuld 
hªve been the sºciº-ecºnºmic inequªlity thªt hªs 
been repºrted between the generªlly pººrer nºrth 
ªnd richer sºuth (²8). Hºwever, the vªriªtiºn still 
existed ªfter ªdjusting fºr the vªriºus indicªtºrs ºf 
sºciº-ecºnºmic stªtus including educªtiºnªl stªtus, 
ºccupªtiºnªl stªtus, weªlth index ªnd residence. 
ªlsº ºf cºncern is the wide sub-nªtiºnªl vªriªtiºn in the 
prevªlence ºf ºbesity ªmºng wºmen ºf reprºductive 
ªge in Nigeriª, with ª rªnge ºf neªrly 50% (Sºkºtº – 
6.9% versus ªnªmbrª – 54.6%). ªbºut hªlf ºf the 
wºmen in ªnªmbrª, Lªgºs ªnd Rivers were ºbese, 
with prevªlence rªtes neªrly twice the nªtiºnªl 
ªverªge, while ºnly less thªn ¹0% ºf wºmen in Sºkºtº, 
Yºbe ªnd Jigªwª were ºbese. Furthermºre, wºmen in 
ªnªmbrª ªnd ªkwª Ibºm hªd ªbºut 500% higher ºdds 
fºr ºbesity cºmpªred tº thºse in Sºkºtº even ªfter 
ªdjusting fºr cºmmºnly repºrted predictºrs. Previºus 
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ªge within ªnd ºutside Nigeriª (¹¹,¹4,¹6,²7). Hºwever, 
the finding ºf this study shºwed thªt these fªctºrs 
ªlºne did nºt explªin the sub-nªtiºnªl vªriªtiºn ºf 
ºbesity ªmºng this cªtegºry ºf wºmen in Nigeriª. 
There mªy be ª need tº explºre ºther methºdºlºgicªl 
ªpprºªches including quªlitªtive studies (³²–³4), 
mixed methºds (³5), ªnd multi-level ªnªlysis 
(¹5,¹8,²²), tº explªin the sub-nªtiºnªl vªriªtiºn in the 
prevªlence ºf ºbesity ªmºng nºn-pregnªnt wºmen ºf 
reprºductive ªge in Nigeriª.       
ª limitªtiºn ºf this study is its being ª crºss-sectiºnªl 
study, meªning thªt cªusªlity cªnnºt be determined.

CONCLUSION
The study concluded that sub-national variations 

exist in the prevalence of obesity among non-

pregnant women of reproductive age in Nigeria, 

even after adjusting for commonly reported 

predictors. The sub-national variations were wide 

with a range of about 50% between the highest and 

lowest prevalence states, and there was a higher 

burden among the Southern States of the country. 

There is therefore a need to increase awareness 

about  state-level determinants of obesity especially 

with regards to the sociocultural environment, with a 

view to designing state-specic interventions to curb 

obesity among women of reproductive age in 

Nigeria.
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