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Abstract
Objective: To examine prevalence, risk factors, and consequences of maternal severe 
thinness in India.
Methods: This mixed methods study analyzed data from the Indian National Family 
Health Survey (NFHS)-4 (2015–2016) to estimate the prevalence of and risk factors 
for severe thinness, followed by a desk review of literature from India.
Results: Prevalence of severe thinness (defined by World Health Organization as 
body mass index [BMI] <16 in adult and BMI for age Z score < –2 SD in adolescents) 
was higher among pregnant adolescents (4.3%) compared with pregnant adult women 
(1.9%) and among postpartum adolescent women (6.3%) than postpartum adult 
women (2.4%) 2–6 months after delivery. Identified research studies showed preva-
lence of 4%–12% in pregnant women. Only 13/640 districts had at least three cases of 
severely thin pregnant women; others had lower numbers. Three or more postpartum 
women aged ≥20 years were severely thin in 32 districts. Among pregnant adoles-
cents, earlier parity increased odds (OR 1.96; 95% CI, 1.18–3.27) of severe thinness. 
Access to household toilet facility reduced odds (OR 0.72; 95% CI, 0.52–0.99]. Among 
mothers aged ≥20 years, increasing education level was associated with decreasing 
odds of severe thinness (secondary: OR 0.74; 95% CI, 0.57–0.96 and Higher: OR 0.54; 
95% CI, 0.32–0.91, compared with no education); household wealth and caste were 
also associated with severe thinness.
Conclusion: This paper reveals the geographic pockets that need priority focus for 
managing severe thinness among pregnant women and mothers in India to limit 
the immediate and intergenerational adverse consequences emanating from these 
deprivations.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.
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1  |  INTRODUC TION

In most low- and middle-income countries (LMICs), severe thinness—
defined by the World Health Organization (WHO) as body mass 
index (BMI, calculated as weight in kilograms divided by height in 
meters squared) below 161—among women of reproductive age 
(15–49 years) continues to persist in selected regions, along with an 
increasing prevalence of overweight and obesity. Prevalence of se-
vere thinness is estimated at 1.8% among women aged 20–49 years 
across 60 LMICs.2 This estimate is consistent over a 10-year time 
frame for most LMICs. In India, the prevalence of thinness or severe 
thinness ranges between 2% and 41%.3–12

In a study on Asian adult men and women, mortality risk was 
twice as high among those with very low BMI (<15) compared with 
very high BMI (>35).13 Thinness, either mild (BMI 16–18.49) or se-
vere (BMI <16) in pregnant women increases the risk of preterm 
birth, small for gestational age (SGA) neonates, low birthweight 
(LBW), and infant mortality.14–17 However, there is limited evidence 
on the burden of and risk factors for severe thinness in pregnancy in 
India. Therefore, it is crucial to understand the prevalence of and risk 
factors for severe thinness in pregnancy to develop context-specific 
preventative policies.

Using data from the National Family Health Survey (NFHS)-418 
and a desk review of literature with a focus on India, the aim of the 
present study was to examine prevalence, risk factors, and conse-
quences of maternal severe thinness.

2  |  MATERIAL S AND METHODS

The geographic scope of the current study is India. The study used 
a mix of analytical methods including a review of the literature on 
the prevalence and consequences of severe thinness, and secondary 
analysis of NFHS-418 to estimate the prevalence of and risk factors 
for maternal severe thinness.

2.1  |  Review of literature

We undertook a desk review of papers published in India between 
January 2010 and December 2019. Papers were searched in the 
PubMed electronic bibliographic database using the search terms: 
pregnant*, undernutrition, thin*, severely thin, low BMI, and India, 
using a time limit of 10 years (2010–2019). A standardized Microsoft 
Excel version 13 (Microsoft Corp) data extraction template was used 
to extract data including prevalence, causes, and consequences, 

with details of date published, authors, type of study, location, dura-
tion, and outcomes of interest.

2.2  |  Secondary analyses of NFHS-4 (2015–2016)

The prevalence and determinants of severe thinness in pregnancy 
as well as in the postpartum period (2–6  months) were estimated 
through analysis of NFHS-4.18 The NFHS survey followed a two-
stage, stratified cluster sample in which there were 699 686 women 
of reproductive age (15–49  years) selected from a random sam-
ple of 576 318 households. The survey yielded an analytical sam-
ple of pregnant adolescents and women (n  =  2205, 15–19  years; 
n = 16 153, 20–49 years, respectively) and postpartum adolescents 
and women (n = 1499, 15–19 years; n = 19 430, 20–49 years, respec-
tively) used in the present analysis. Inclusion criteria for pregnant 
women in the analytical sample for the present analysis comprised 
the following: (1) <20 weeks of gestation (based on reported ges-
tational age) to avoid misclassification based on BMI cut-offs; (2) 
height and weight measurements available for calculating BMI; and 
(3) BMI not flagged as invalid in the NFHS, i.e. BMI is neither <12 nor 
>90. Among postpartum women, those under 2 months after deliv-
ery were excluded to avoid misclassification based on BMI cut-offs; 
a maximum of 6 months after delivery was adopted as the cut-off to 
avoid recall bias about the most recent pregnancy with past preg-
nancies (Figure 1).

2.3  |  Variables

Adult BMI cut-offs for thinness (<18.5) and severe thinness (<16) 
as per WHO were used to estimate the prevalence of thinness 
among pregnant and postpartum women (20–49  years).19 For 
adolescent females (15–19 years) in the sample, BMI for age Z score 
(BAZ) < –1 standard deviation (SD) and <–2 SD were used to estimate 
the prevalence of thinness and severe thinness, as BAZ < –2 SD cor-
responded to BMI of 16.5 as per a recently published analysis of 
married adolescents under NFHS-4.20 Disaggregation of severe 
thinness prevalence estimates either by age or state was not pos-
sible due to the small sample size. However, we present the distribu-
tion of several cases by age and district.

Based on existing literature, independent variables used in 
the analysis consisted of personal and household characteristics. 
Personal characteristics included maternal age (defined in 5-year 
age groups as 20–24, 25–29, 30–34, and ≥35 years); age at marriage 
<18 years or not; parity as 0, 1, 2, 3 or more; and education as no, 
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primary, secondary, and higher. Household characteristic included 
caste, access to drinking water, access to toilets, and wealth quin-
tiles.20 Additionally, for pregnant women or adolescents, variables 
related to diet such as consumption of milk/curd, pulses/beans, 
eggs/meat/fish, and dark green leafy vegetables daily, and weekly 
consumption of fried food and aerated drinks were added. For post-
partum women, variables related to diet and access to antenatal care 
services were added.

Severe thinness and severe underweight are used interchange-
ably and for this article they mean the same.

2.4  |  Statistics analysis

National level sampling weight was used during the analysis to maxi-
mize the representativeness of the study population. Descriptive 
analyses were conducted to present characteristics of the study 
sample for women in pregnancy and the postpartum period. We de-
veloped maps depicting district-wise cases to study the variability 
in the prevalence of severe thinness at the state level. Two logistic 
regression analyses were carried out to examine the associations 

between severe thinness and its correlates after adjusting for other 
covariates, including gestational age.

Data were analyzed using Stata version 15.1 (StataCorp LLC, 
College Station, TX, USA). P  <  0.01, P  <  0.05, and P  <  0.10 were 
considered statistically significant.

3  |  RESULTS

Table  1 presents the research studies on the prevalence of thin-
ness and/or severe thinness among pregnant women in community 
and facility settings in India and its consequences in the last decade 
(2010–2019). The study sites were from nine states of India. Only 
one of the 10 studies identified, conducted in Andhra Pradesh and 
Telangana in 2017, provided exclusive estimates for severe thinness 
based on mid-upper arm circumference (MUAC) <21  cm and the 
prevalence ranged from 4% to 12%.6 The other studies provided es-
timates of thinness including severe thinness, but the definitions for 
measuring thinness were inconsistent. Thinness, including severe 
thinness, was measured using BMI <18.5 in five studies,3–5,7,10 BMI 
<19.9 in three studies,8,9,11 and BMI 19.8 as thinness and BMI <18.5 

F I G U R E  1  Sampling flow chart for pregnant women (<20 weeks of gestation) and mothers in the postpartum period (2–6 months), 
National Family Health Survey-4 (2015–2016)18 [Colour figure can be viewed at wileyonlinelibrary.com]

https://onlinelibrary.wiley.com/
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as severe thinness in one study.12 Only one study measured severe 
thinness using MUAC <21 cm and thinness using MUAC <23 cm.6

Among the consequences for mothers, maternal death, rate and 
types of obstetric complications, gestational weight gain, and ane-
mia were investigated.4,5,7,8 For child outcomes, LBW was the most 
investigated outcome.3–5,11,12 The odds of LBW were 1.7–2 times 
higher among severely thin or thin mothers compared with mothers 
of normal BMI.4,5,11,12 The majority of the women in the studies were 
older than 20 years.

3.1  |  Findings from NFHS-4 analysis

3.1.1  |  Study sample characteristics

The majority of women were rural residents (n = 30 090) and Hindu 
(n = 28 486). Half belonged to the 20–24 years age group. Around 
one-third of the population belonged to socially disadvantaged 
groups (“scheduled caste,” “scheduled tribe,” and “other backward 
classes,” as defined by the Government of India in NFHS-418). About 
80% had access to improved drinking water which was piped in, but 
less than half had access to improved toilet facilities. Table 2 sum-
marizes the characteristics of the study sample.

3.1.2  |  Prevalence of severe thinness

The national prevalence of thinness/severe thinness was 4.3% (95% 
CI, 3.4–5.5) in adolescents (15–19 years) and 1.9% (95% CI, 1.6–2.2) 
in adult pregnant women (≥20 years). A similar pattern in prevalence 
of severe thinness was observed among postpartum adolescent 
women (6.3%; 95% CI, 5.0–8.0) and postpartum adult women (2.4%; 
95% CI, 2.2–2.8).

Among pregnant adolescents, 88 out of 640 districts in India had 
one or more cases of severely thin individuals, with the highest num-
ber in Garhwa (Jharkhand) and Shekhpura (Bihar)—three cases each 
(Figure 2). Cases of severely thin pregnant women aged ≥20 years 
were spread across 219 out of 640 districts (Figure 3), with the high-
est number of cases (n = 4) in Narmada (Gujarat). There were 13 out 
of 640 districts with three cases each.

Among postpartum adolescents, the 101 cases of severe thinness 
were spread across 88 districts with three cases in Nabarangapur 
(Odisha) (Figure 4). Among postpartum adult women aged ≥20 years, 
severe thinness was spread across 268 districts, with the highest 
number of cases (n = 7) in Araria (Bihar) (Figure 5).

3.1.3  |  Risk factors associated with severe thinness

For a subset analysis among adolescents, logistic regression analy-
sis showed that after adjusting for other factors among pregnant 
adolescents, as compared with nulliparous pregnant women, hav-
ing one earlier pregnancy increased the odds of severe thinness by St
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TA B L E  2  Sample characteristics of pregnant women at <20 weeks of gestation and postpartum women (2–6 months)

Characteristics

Pregnant women Postpartum mothers

15–19 years 20–49 years 15–19 years 20–49 years

(n = 2205) No. (%) (n = 16 153) No. (%) (n = 1499) No. (%)
(n = 19 430) No. 
(%)

Personal characteristics

Age group, year

20–24 NA 7847 (50.6) NA 8774 (47.8)

25–29 NA 5486 (34.3) NA 6829 (35.1)

30–34 NA 2037 (11.3) NA 2651 (12.3)

>34 NA 783 (3.8) NA 1176 (4.9)

Marriage at <18 years

No 1860 (84.5) 11 548 (70.7) 176 (11.1) 12 825 (63.8)

Yes 345 (15.5) 4605 (29.3) 1323 (88.9) 6605 (36.2)

Gestational age, week

4 200 (8.9) 1134 (6.3) NA NA

8 518 (22.6) 3199 (19.4) NA NA

12 512 (23.3) 3964 (25.5) NA NA

16 505 (23.3) 3918 (24.2) NA NA

20 470 (21.9) 3938 (24.6) NA NA

Parity

0 1847 (84.2) 5415 (34.6)

1 321 (14.2) 5402 (34.0) 1270 (85.6) 6464 (33.8)

2 36 (1.5) 2869 (17.3) 214 (13.5) 6532 (35.3)

≥3 1 (0.0) 2467 (14.2) 15 (0.9) 6434 (30.9)

Highest educational level

No education 419 (18.0) 4118 (25.3) 282 (18.3) 5332 (26.6)

Primary 304 (12.9) 2105 (12.1) 203 (11.6) 2709 (13.3)

Secondary 1436 (66.7) 7671 (46.4) 991 (68.1) 9111 (46.4)

Higher 46 (2.4) 2259 (16.2) 23 (1.9) 2278 (13.6)

Occupation: Work in last 12 months

Unemployed/don't know 308 (87.2) 2076 (81.3) 209 (87.7) 2849 (86.7)

Professional/technical/managerial/clerical 2 (0.4) 72 (3.6) NA 73 (1.7)

Manual skilled and unskilled 7 (0.9) 107 (3.6) 3 (2.8) 91 (2.0)

Others 53 (11.5) 372 (11.5) 32 (9.5) 413 (9.6)

Has money that respondent alone can decide how to use

No 256 (68.1) 1635 (60.9) 179 (75.0) 2193 (64.3)

Yes 114 (31.9) 992 (39.1) 65 (25.0) 1233 (35.7)

Has bank or savings account that respondent uses

No 287 (77.3) 1489 (56.5) 167 (63.9) 1770 (53.1)

Yes 83 (22.7) 1138 (43.5) 77 (36.1) 1656 (46.9)

Knows program in this area that give loans to women to start or expand a business

No 262 (70.5) 1729 (63.6) 165 (62.0) 2288 (64.7)

Yes 108 (29.5) 898 (36.4) 79 (38.0) 1138 (35.3)

Husband/partner's characteristics

Education level

No education 55 (13.0) 407 (15.1) 44 (14.7) 565 (15.6)

Primary 55 (15.0) 352 (12.3) 37 (14.3) 469 (13.1)
(Continues) 
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Characteristics

Pregnant women Postpartum mothers

15–19 years 20–49 years 15–19 years 20–49 years

(n = 2205) No. (%) (n = 16 153) No. (%) (n = 1499) No. (%)
(n = 19 430) No. 
(%)

Secondary 229 (63.6) 1426 (53.9) 149 (63.7) 1852 (53.4)

Higher 31 (8.4) 442 (18.7) 14 (7.3) 540 (17.9)

Occupation

Unemployed/don't know 43 (12.2) 149 (6.0) 30 (7.9) 192 (5.6)

Professional/technical/managerial/ clerical 24 (5.5) 310 (13.1) 7 (5.3) 362 (11.1)

Manual-skilled and unskilled 125 (33.0) 818 (30.6) 72 (35.5) 1123 (34.5)

Others 178 (49.3) 1350 (50.3) 135 (51.3) 1749 (48.8)

Household characteristics

Place of residence

Rural 1839 (81.1) 12 067 (70.0) 1235 (78.8) 14 949 (73.0)

Urban 366 (18.9) 4086 (30.0) 264 (21.2) 4481 (27.1)

Household size

<5 688 (32.4) 6087 (37.7) 285 (19.3) 3964 (20.5)

≥5 1517 (67.6) 10 066 (62.3) 1214 (80.7) 15 466 (79.5)

Religion of the household

Hindu 1697 (78.8) 11 550 (76.8) 1104 (78.7) 14 135 (79.0)

Muslim 354 (18.2) 2571 (17.5) 240 (16.3) 2956 (16.3)

Other 154 (3.0) 2032 (5.7) 155 (5.0) 2339 (4.7)

Caste or tribe of the household

Scheduled caste 477 (23.5) 3095 (21.4) 336 (25.7) 3644 (21.2)

Scheduled tribe 383 (10.5) 3040 (9.2) 321 (12.6) 4064 (11.0)

Other backward class 947 (45.0) 6412 (45.4) 548 (38.1) 7534 (44.3)

Other 398 (20.9) 3606 (23.9) 294 (23.5) 4188 (23.4)

Household has a below poverty line card

No 1110 (48.4) 10 094 (62.3) 768 (52.2) 11 782 (59.8)

Yes 1095 (51.6) 6059 (37.7) 731 (47.8) 7648 (40.2)

Improved source of drinking water

No 467 (18.5) 2809 (16.5) 400 (27.4) 3835 (19.1)

Yes 1738 (81.5) 13 344 (83.5) 1099 (72.6) 15 595 (80.9)

Improved toilet facilities

No 1531 (68.5) 9340 (59.6) 1041 (69.4) 11 924 (63.0)

Yes 674 (31.5) 6813 (40.4) 458 (30.6) 7506 (37.0)

Wealth index

Poorest 674 (29.6) 3693 (22.4) 442 (26.1) 4916 (24.5)

Poorer 637 (27.8) 3562 (20.2) 468 (30.9) 4560 (21.7)

Middle 444 (20.1) 3233 (20.0) 315 (23.8) 3838 (19.3)

Richer 316 (16.3) 2871 (18.2) 192 (14.0) 3253 (18.6)

Richest 134 (6.2) 2794 (19.2) 82 (5.2) 2863 (15.9)

Access to services

Pregnancy registered

No NA NA 183 (10.4) 2868 (14.0)

Yes NA NA 1316 (89.6) 16 562 (86.0)

TA B L E  2  (Continued)
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Characteristics

Pregnant women Postpartum mothers

15–19 years 20–49 years 15–19 years 20–49 years

(n = 2205) No. (%) (n = 16 153) No. (%) (n = 1499) No. (%)
(n = 19 430) No. 
(%)

Antenatal care in first trimester

No NA NA 615 (38.1) 8140 (41.6)

Yes NA NA 884 (61.9) 11 290 (58.4)

At least four antenatal care visits

No NA NA 824 (45.8) 10 364 (50.1)

Yes NA NA 675 (54.2) 9066 (49.9)

During pregnancy, given or bought iron tablets/syrup

No NA NA 312 (18.1) 4364 (21.4)

Yes NA NA 1187 (81.9) 15 066 (78.6)

Consumed at least iron–folic acid 100

No NA NA 1142 (72.0) 13 892 (68.8)

Yes NA NA 357 (28.0) 5538 (31.2)

Taken drugs for intestinal worms

No NA NA 1290 (84.8) 16 490 (82.7)

Yes NA NA 209 (15.2) 2940 (17.3)

Received supplementary nutrition from Anganwadi center during pregnancy

No NA NA 587 (37.1) 8274 (43.3)

Yes NA NA 912 (62.9) 11 156 (56.7)

Benefits received during pregnancy: health and nutrition education

No NA NA 914 (55.2) 12 254 (61.9)

Yes NA NA 585 (44.8) 7176 (38.1)

Diet

Drink milk or curd daily

No 1363 (57.9) 9142 (52.0) 972 (62.2) 11 622 (55.1)

Yes 842 (42.1) 7011 (48.0) 527 (37.8) 7808 (44.9)

Eat pulses or beans daily

No 1293 (57.5) 9353 (54.0) 843 (55.6) 11 113 (54.0)

Yes 912 (42.5) 6800 (46.0) 656 (44.4) 8317 (46.0)

Eat eggs/fish/meat daily

No 2076 (90.0) 15 135 (92.1) 1383 (88.6) 18 131 (92.1)

Yes 129 (10.0) 1018 (7.9) 116 (11.4) 1299 (7.9)

Eat dark green leafy vegetable daily

No 1174 (52.8) 8394 (53.0) 750 (49.1) 9948 (51.9)

Yes 1031 (47.2) 7759 (47.0) 749 (50.9) 9482 (48.1)

Consume daily milk/curd and pulses/beans or eggs/fish/meat and dark green leafy vegetables

No 1919 (85.4) 13 637 (81.9) 1286 (82.9) 16 377 (82.0)

Yes 286 (14.6) 2516 (18.1) 213 (17.1) 3053 (18.0)

Eat fried food weekly

No 1482 (64.0) 10 616 (64.1) 1031 (64.5) 13 101 (64.8)

Yes 723 (36.0) 5537 (35.9) 468 (35.5) 6329 (35.2)

Aerated drinks weekly

No 1869 (83.6) 13 106 (80.5) 1311 (87.3) 16 366 (83.6)

Yes 336 (16.4) 3047 (19.5) 188 (12.7) 3064 (16.4)

Iodine present in salt

No 161 (7.8) 946 (6.7) 93 (6.3) 1171 (7.2)

Yes 2044 (92.2) 15 207 (93.3) 1406 (93.7) 18 259 (92.8)

TA B L E  2  (Continued)
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Characteristics

Pregnant women Postpartum mothers

15–19 years 20–49 years 15–19 years 20–49 years

(n = 2205) No. (%) (n = 16 153) No. (%) (n = 1499) No. (%)
(n = 19 430) No. 
(%)

Alcohol/tobacco use

Drink alcohol

No 2172 (99.3) 15 844 (99.3) 1484 (99.4) 19 076 (99.2)

Yes 33 (0.7) 309 (0.7) 15 (0.6) 354 (0.8)

Use tobacco

No 139 (3.4) 1308 (4.4) 1415 (96.9) 17 729 (94.8)

Yes 2066 (96.6) 14 845 (95.6) 84 (3.1) 1701 (5.2)

TA B L E  2  (Continued)

F I G U R E  2  Distribution by district of 103 severely thin (body mass index for age Z score < –2 SD) pregnant adolescents, India, National 
Family Health Survey-4 [Colour figure can be viewed at wileyonlinelibrary.com]

https://onlinelibrary.wiley.com/
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F I G U R E  3  Distribution by district of 296 severely thin (body mass index <16) pregnant women, India, National Family Health Survey-4 
[Colour figure can be viewed at wileyonlinelibrary.com]

https://onlinelibrary.wiley.com/
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almost 2 times (OR 1.96; 95% CI, 1.18–3.27; P < 0.05). However, any 
other personal or household background characteristics were not 
observed to be associated with severe thinness among pregnant 
adolescents. Pregnant adolescents consuming fried foods weekly 
had lower odds of severe thinness (OR 0.52; 95% CI, 0.32–0.84; 
P < 0.01).

Among pregnant women aged ≥20  years, those aged 25–
29 years had lower odds of thinness than the youngest age group 
of 20–24 years (OR 0.71; 95% CI, 0.52–0.96, P < 0.05). The odds 
of severe thinness were low among women belonging to “sched-
uled tribe” (OR 0.65; 95% CI, 0.44–0.95, P < 0.05) and “general 
caste” households (OR 0.67; 95% CI, 0.45–0.98, P < 0.05) com-
pared with women belonging to “scheduled caste” households.18 
Access to household toilets was also associated with lower 

odds of severe thinness (OR 0.72; 95% CI, 0.52–0.99, P < 0.05) 
(Table 3).

Among postpartum women, the odds of severe thinness were 
low among women aged 30–34 years (OR 0.45; 95% CI, 0.30–0.70, 
P  <  0.01) compared with the youngest group aged 20–24  years. 
With every level of completed education after primary schooling, 
odds of severe thinness declined compared with no education (sec-
ondary OR 0.74; 95% CI, 0.57–0.96, P < 0.05; and higher OR 0.54; 
95% CI, 0.32–0.91, P < 0.05). As for postpartum women, belonging 
to “tribal households” (OR 0.62; 95% CI, 0.46–0.83, P < 0.01) and 
“other backward households” (OR 0.72; 95% CI, 0.56–0.93, P < 0.05) 
reduced the odds of severe thinness compared with those belong-
ing to “scheduled caste” households.18 Compared with the poorest, 
mothers belonging to any of the higher wealth index quintiles had 

F I G U R E  4  Distribution by district of 101 severely thin (body mass index for age Z score < –2 SD) adolescent mothers, India, National 
Family Health Survey-4. Body mass index for age Z score –2 SD instead of –3 SD was used as the cut-off for severe thinness among pregnant 
adolescents, as described in the methods [Colour figure can be viewed at wileyonlinelibrary.com]

https://onlinelibrary.wiley.com/
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lower odds of severe thinness, with odds decreasing consistently 
with an increase in wealth index-based quintile. Counterintuitively, 
among postpartum adolescents, those who reported receiving sup-
plementary food and nutrition education at the Anganwadi center 
had higher odds of severe thinness (OR 1.79; 95% CI, 1.08–2.98, 
P < 0.05) than those who did not, which may be explained by se-
lection bias in service delivery and also those availing of Anganwadi 
services belonging to lower socioeconomic groups (Table  4). All 
pregnant women and lactating mothers registered with Anganwadi 
centers are eligible for the foods irrespective of nutritional status.

4  |  DISCUSSION

Our analysis of NFHS-4 data shows that severe thinness affects 
<2% of the pregnancy cohort in India, which translates into 600 000 
severely thin pregnant women out of 30 million pregnancies in the 
country annually. The burden is concentrated in a few districts. Three 
or more cases of severe thinness were found in 14 districts among 
pregnant women, and among mothers in 32 districts. The preva-
lence estimates from NFHS-4 data matched findings from smaller 

F I G U R E  5  Distribution by district of 2486 severely thin (body mass index <16) mothers aged ≥20 years, India, National Family Health 
Survey-4 [Colour figure can be viewed at wileyonlinelibrary.com]
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TA B L E  3  Adjusted odds ratios of severe thinness among pregnant adolescents/women at <20 weeks of gestation, India (National Family 
Health Survey-4)

Adolescents (15–19 years) (n = 1634) Adult women (20–49 years) (n = 9418)

BAZ < –2 SD, OR (95% CI) BMI <16, OR (95% CI)

Personal background
Age group, year

20–24a

25–29 0.71 (0.52–0.96)c

30–34 0.73 (0.46–1.15)
>34 1.09 (0.60–1.98)

Age at marriage under 18 years
Noa

Yes 0.89 (0.66–1.21)
Parity

0a

1 1.96 (1.18–3.27)c 1.38 (1.00–1.90)c

2 0.65 (0.08–4.91) 0.99 (0.65–1.54)
≥3 NA 1.37 (0.84–2.26)

Highest educational level
No educationa

Primary 1.11 (0.55–2.24) 0.85 (0.57–1.26)
Secondary 0.95 (0.55–1.66) 0.99 (0.73–1.37)
Higher 0.56 (0.07–4.55) 0.85 (0.50–1.43)

Household background
Place of residence

Rurala

Urban 1.54 (0.90–2.65) 1.30 (0.95–1.80)
Caste or tribe of the household

Scheduled castea

Scheduled tribe 0.53 (0.25–1.12) 0.65 (0.44–0.95)c

Other backward classes 0.99 (0.58–1.69) 0.91 (0.68–1.23)
Other 1.32 (0.71–2.45) 0.67 (0.45–0.98)

Improved source of drinking water
Noa

Yes 1.06 (0.63–1.78) 1.22 (0.88–1.69)
Improved toilet facilities

Noa

Yes 1.15 (0.67–1.98) 0.72 (0.52–0.99)c

Wealth index
Pooresta

Poorer 1.03 (0.59–1.80) 0.82 (0.59–1.13)
Middle 0.82 (0.42–1.61) 0.68 (0.46–0.99)c

Richer 0.94 (0.44–2.04) 0.62 (0.39–1.00)b

Richest 0.64 (0.22–1.92) 0.62 (0.34–1.10)
Dietary intake

Consumes daily milk/curd and pulses/beans or eggs/fish/meat and dark green leafy vegetables
Noa

Yes 1.02 (0.56–1.86) 1.21 (0.87–1.69)
Eats fried food weekly

Noa

Yes 0.52 (0.32–0.84)d 0.88 (0.68–1.14)
Takes aerated drinks weekly

Noa

Yes 1.65 (0.96–2.85) 1.10 (0.79–1.51)

Abbreviation: BAZ, body mass index for age Z score.
aReference category.
bP < 0.10.
cP < 0.05.
dP < 0.01.
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TA B L E  4  Adjusted odds ratios of severe thinness among adolescents and women aged 20 years or older in the postpartum period, India 
(National Family Health Survey-4)

Adolescents (15–19 years) 
(n = 977)

Adult women (20–
49 years) (n = 11 153)

BAZ < –2 SD, OR (95% CI)
BMI <16, OR (95% 
CI)

Personal background

Age group, year

20–24a

25–29 0.86 (0.68–1.10)

30–34 0.45 (0.30–0.70)c

>34 0.76 (0.47–1.25)

Age at marriage under 18 years

Noa

Yes 1.08 (0.86–1.35)

Parity

1a

2 0.83 (0.43–1.60) 0.78 (0.60–1.01)

≥3 NA 0.79 (0.58–1.07)

Highest educational level

No educationa

Primary 1.13 (0.58–2.20) 1.01 (0.76–1.34)

Secondary 0.79 (0.46–1.38) 0.74 (0.57–0.96)

Higher NA 0.54 (0.32–0.91)b

Household background

Place of residence

Rurala

Urban 1.06 (0.55–2.03) 0.98 (0.72–1.32)

Caste or tribe of the household

Scheduled castea

Scheduled tribe 0.97 (0.50–1.88) 0.62 (0.46–0.83)c

Other backward classes 1.32 (0.74–2.37) 0.72 (0.56–0.93)b

Other 1.04 (0.51–2.13) 0.86 (0.63–1.17)

Improved source of drinking water

Noa

Yes 1.19 (0.72–1.97) 1.03 (0.8–1.32)

Improved toilet facilities

Noa

Yes 0.73 (0.39–1.36) 0.93 (0.71–1.22)

Wealth index

Pooresta

Poorer 0.68 (0.40–1.16) 0.75 (0.58–0.96)b

Middle 0.47 (0.22–0.98)b 0.53 (0.38–0.75)c

Richer 0.41 (0.16–1.07) 0.55 (0.36–0.83)c

Richest 0.98 (0.30–3.16) 0.53 (0.31–0.90)b

Maternal health services

Consumed 100 iron–folic acid

Noa

(Continues) 
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research studies in community settings, but were much lower than 
estimates from facility-based studies—the latter with more severe 
cases and those with medical comorbidities.

It is 25 years since WHO recommended the use of prepregnancy 
BMI and MUAC to screen pregnant women for thinness and se-
vere thinness. Developing country-specific cut-offs for MUAC was 
also recommended.19 Evidence on MUAC cut-offs is also available 
for India.19,21–23 However, diagnosing thinness and severe thinness 
in pregnancy using these measures is still not integrated in India's 
public health system. Furthermore, these standard measures are 
not used consistently across research studies, making comparisons 
across studies challenging.

The nearly twice higher odds of severe thinness in adolescent 
pregnancies with an earlier parity compared with nulliparous women 
indicates a need to accelerate efforts to delay marriage and preg-
nancy in teenaged girls. Parity was not influential in increasing the 
odds of severe thinness in older mothers. Among diet-related vari-
ables used in our model, the overall intake of a combination of foods 
(i.e. milk/milk products, protein-rich foods, and dark green leafy vege-
tables) daily was low. It can explain the lack of association with severe 
thinness in pregnant adolescents and women. However, the lower 

odds of severe thinness among pregnant adolescents consuming 
fried foods weekly is a concern since it is indicative of possible “un-
healthy” weight gain in this age group. In another UNICEF-National 
Centre of Excellence and Advanced Research on Diets (NCEARD) 
report based on the Comprehensive National Nutritional Survey, it 
emerged that daily and weekly consumption of fried foods was high 
in the 15–19 years age group.24 Our findings also reveal that 36% of 
pregnant adolescents consumed fried foods weekly. Among mothers 
aged ≥20 years, level of education, poverty, and access to toilets influ-
enced severe thinness. However, among severely thin mothers, usual 
Anganwadi services received during pregnancy revealed a correlation 
with increased odds of severe thinness among those receiving sup-
plementary food and nutrition education. More needs to be done in 
terms of implementation research and service delivery of the usual 
package of services when pregnant women are severely thin.

5  |  CONCLUSION

The national prevalence of severe thinness was 4.3% in adoles-
cents (15–19 years) and 1.9% in adult pregnant women (≥20 years), 

Adolescents (15–19 years) 
(n = 977)

Adult women (20–
49 years) (n = 11 153)

BAZ < –2 SD, OR (95% CI)
BMI <16, OR (95% 
CI)

Yes 0.56 (0.32–1.00)b 1.06 (0.83–1.34)

Taken drugs for intestinal worms

Noa

Yes 1.58 (0.89–2.79) 0.85 (0.64–1.14)

Received supplementary food from Anganwadi Centre

Noa

Yes 1.07 (0.64–1.81) 1.13 (0.89–1.43)

Received health and nutrition education at Anganwadi Centre

Noa

Yes 1.79 (1.08–2.98)b 1.20 (0.95–1.51)

Dietary intake

Consume daily milk/curd and pulses/beans or eggs/fish/meat and dark green leafy vegetables

Noa

Yes 0.56 (0.27–1.17) 0.97 (0.71–1.31)

Eats fried food weekly

Noa

Yes 0.87 (0.54–1.40) 0.95 (0.76–1.18)

Takes aerated drinks weekly

Noa

Yes 1.57 (0.82–2.99) 1.03 (0.77–1.38)

Abbreviations: BAZ, body mass index for age Z score; NA, not applicable.
aReference category.
bP < 0.05.
cP < 0.01.
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and 6.3% among postpartum adolescent women and 2.4% among 
postpartum adult women. Severe thinness was associated with 
earlier parity, level of education, poverty, access to toilets, house-
hold wealth, and caste. This article reveals the geographic pock-
ets that need priority focus for managing severe thinness among 
pregnant adolescents and women to limit the immediate and 
intergenerational adverse consequences emanating from these 
deprivations.
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