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ABSTRACT
Objective  To determine the prevalence and predictors of 
gestational diabetes mellitus (GDM) in rural Assam, India 
using a network of Mobile Medical Units.
Study design  A field-based cross-sectional study.
Settings  Rural areas of Assam state, India.
Participants  A total of 1410 pregnant women in 
gestational age of 24–28 weeks
Intervention  Identification of pregnant women in 24–28 
weeks of pregnancy from villages and administering them 
Government of India recommended oral glucose tolerance 
test for GDM confirmation.
Primary and secondary outcome measures  Presence 
of gestational diabetes among pregnant women, risk 
factors and predictors of GDM.
Results  A total of 1212 pregnant women underwent the 
oral glucose tolerance test. One hundred and ninety-eight 
women were ineligible due to existing chronic diseases or 
very high blood glucose level before the test. The overall 
GDM prevalence in Assam was 16.67% (95% CI 14.61% to 
18.89%). Women aged 26–30 years (adjusted odds ratio, 
aOR 1.70; CI 1.14 to 2.52), who passed 10th class (aOR 
1.58; CI 1.05 to 2.37), belonging to Muslim religion (aOR 
1.52; 95% CI 1.05 to 2.21) and above poverty line (aOR 
1.38; 95% CI 1.00 to 1.91) had significantly increased 
likelihood of developing GDM compared with respective 
baseline groups (p<0.05). Body mass index, gravida and 
being non-anaemic were non-significant risk factors for 
GDM. Family history of diabetes (aOR 1.82; 95% CI 1.08 to 
3.06) and smoking (aOR 1.61; 95% CI 1.10 to 2.35) were 
significant and independent predictors of GDM.
Conclusion  The prevalence of GDM in rural Assam is 
high. The mobile medical units may play a significant 
role in the implementation of GDM screening, diagnosis, 
treatment to ensure better maternal and foetal health 
outcomes in rural Assam.

BACKGROUND
Glucose intolerance or high blood sugar 
detected for the first time during pregnancy 
is known as gestational diabetes mellitus 
(GDM).1 Worldwide GDM is a significant 
public health problem.2 GDM both leads to 
adverse foetal health outcomes in the form 
of neonatal jaundice, stillbirths, macrosomia 

and also affects maternal health.3 The GDM 
leads to maternal complications such as pre-
eclampsia, the need for caesarean section 
and respiratory distress.4 Even GDM moth-
er’s risk of developing diabetes is up by 
10% immediately after delivery. Evidence 
suggests that children born to GDM mothers 
are nearly four to eight times more likely to 
develop diabetes in later life compared with 
their siblings born to the same parent with no 
GDM.5

GDM affects about 4 million women in 
India. The prevalence of GDM in the Indian 
population is high compared with other 
Asian countries. At any point in time, the 
GDM prevalence ranges from 6% to 9% in 
rural and 12% to 21% in the urban areas.6–8

The Government of India guidelines 
mandates age-appropriate GDM screening of 
pregnant women at primary health centres 
(PHCs) during regular antenatal check-ups 
(ANC).9 However, due to infrequent glucose 
and insulin supply, and the non-availability 
of healthcare staff at primary public health 
facilities in most of the Indian states, GDM 
screening is not a regular part of ANC visits, 
results of which rural pregnant women are 

Strengths and limitations of this study

►► The study used a representative sample of all eligi-
ble pregnant women in rural Assam.

►► All eligible pregnant women underwent blood glu-
cose estimation before initiating the oral glucose 
tolerance test.

►► A standardised gold standard oral glucose tolerance 
test confirmed the presence of gestational diabetes 
mellitus among pregnant women.

►► We could neither obtain a venous blood sample of 
pregnant women for glucose estimation nor test the 
blood glucose level early in pregnancy due to oper-
ational constraints.

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-037836 on 10 N

ovem
ber 2020. D

ow
nloaded from

 

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-9725-5699
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-037836&domain=pdf&date_stamp=2020-10-10
http://bmjopen.bmj.com/


2 Chanda S, et al. BMJ Open 2020;10:e037836. doi:10.1136/bmjopen-2020-037836

Open access�

not timely screened and in some cases, leads to misdiag-
nosis of GDM among suspected pregnant women.10 11

The public health facilities and their problems are no 
different in the north-eastern Indian state of Assam. Issues 
like hilly and challenging terrain, poor health infrastruc-
ture and acute shortage of medical doctors at peripheral 
public health facilities contribute to inadequate or non-
implementation of different government health schemes 
including GDM screening.12 13 Therefore, reliable GDM 
data and estimations for rural Assam are inadequately 
studied. A few research studies, with a limited sample, 
documented GDM prevalence in scattered rural geog-
raphy of Assam but all such estimates are from hospital-
based studies and lack generalisability.

The state government of Assam runs a large mobile 
medical unit (MMU) programme to deliver basic primary 
health services to its rural population. The vast network 
of MMUs allows us both to study the pattern of health-
care morbidities among programme beneficiaries and 
provide a platform to routinely report and derive the 
population-based estimates on key health conditions.14 15 
Evidence also suggests that MMUs are useful in screening 
of diseases like tuberculosis, breast cancer, HIV, hepa-
titis.16–18 Hence, we take the opportunity to leverage the 
MMU platform to reach and screen eligible pregnant 
women in rural Assam. We aim to determine the preva-
lence and associated risk factors of GDM in rural Assam.

METHODS
We did a cross-sectional study in rural Assam. We divided 
the state into five zones. Using multistage sampling, preg-
nant women in the gestational age of 24–28 weeks were 
identified. All eligible pregnant women were reached 
through MMUs in each zone and screened for GDM 
using the oral glucose tolerance test (OGTT) irrespective 
of fasting status.

Study design
Cross-sectional study.

Setting and participants
The north-eastern state of Assam has a population of 
30.12 million with 993 females per 1000 males.19 As per 
recent rural health statistics, Assam has a shortfall of 21% 
of sub-centres (SCs), 1% of PHCs and 28% of commu-
nity health centres against the sanctioned numbers. 
Access to 15% of SCs and 3.1% of PHCs is difficult due 
to the unavailability of roads. Nearly, 16.8% SCs are 
beyond 3 km radius of villages and 31.7% of PHCs are 
beyond 10 km radius of villages.20 People in rural Assam 
depends heavily on public health services (82.7%). As 
of 2015–2017, Assam has the highest maternal mortality 
ratio (MMR) in the country at 229 deaths per 100 000 
live birth compared with India’s MMR of 122. The state 
reports high infant mortality rate (44/1000 live births) 
compared with national averages (33/1000 live births). 
The incidence of non-communicable diseases is rising, 

especially diabetes and hypertension. As per National 
Family Health Survey-4, 5.2% women and 6.6% men have 
high blood sugar levels; 11.8% women and 15.1% men 
have raised blood pressure.21 22

The MMU programme description
The MMU programme, known as ‘Sanjeevani,’ in Assam 
state, is a public–private partnership between the Govern-
ment of Assam and Piramal Swasthya Management and 
Research Institute (PSMRI). The programme scope is 
to provide promotive, preventive, curative and referral 
services to villagers at their doorstep for non-emergency 
primary health conditions such as seasonal illnesses 
and common diseases. The state government provides 
funds while PSMRI implements field services and run 
programme operations.

Sanjeevani is a nurse-led MMU programme, having a 
fleet of 78 MMUs and covers nearly 3744 (14.4%) of all 
villages (26 000) across Assam state. Each MMU has a 
nurse, pharmacist, laboratory technician and a registra-
tion and measurement officer. Every MMU follows a fixed 
day service delivery schedule and visit a particular village 
once in a month for delivering health services.

The programme, for its operations, operates in five 
distinct zones of the state. Table 1 summarises the details 
of each zone and the numbers of MMUs. For study 
purpose, we refer to each zone as a cluster.

Study duration
Data were collected between July 2019 and September 
2019.

Outcome variable
The presence or absence of GDM among pregnant 
women confirmed through OGTT is the primary study 
outcome.

Table 1  Zone and district wise distributions of MMUs in 
rural Assam

Zones Name of the districts Districts (#) MMUs (#)

North Sonitpur, Dhemaji, 
Lakhimpur, Darrang, 
Nagaon

5 15

South Cachar, Karimganj, 
Hailakandi, NC Hills

4 17

East Tinsukia, Dibrugarh, 
Jorhat, Karbi angling, 
Golaghat, Sivsagar

6 17

West Bongaigaon, Kokrajhar, 
Dhubri, Barpeta, Chirang, 
Goalpara

6 17

Central Kamrup, Udalguri, Baksa, 
Nalbari, Morigaon

5 12

MMU, mobile medical unit.
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Independent variables
Sociodemographic variables (age, religion, education 
and economic status), body mass index (BMI), blood 
pressure (systolic and diastolic), gravida status (primi and 
multigravida), haemoglobin levels (for anaemia status), 
family history of diabetes, miscarriage history, alcohol 
and tobacco use. The measurements of height, weight 
and blood pressure were taken through the standardised 
and calibrated equipment as per the WHO STEPwise 
approach to surveillance (STEPS) manual.23

Sample size
We calculated a minimum sample of 150 for each cluster 
considering the expected proportion of GDM 7%, abso-
lute precision 5%, design defect 1.5 and a 95% CI.

We randomly selected 50% of the MMUs from each 
cluster. An MMU, on average, covers 48 villages (service 
delivery points) every month. From each cluster, we 
randomly selected 30 villages, using a probability propor-
tional to size method. Next, we line listed all pregnant 
women in the gestational age of 24–28 weeks in the 
selected villages. However, to extend the benefit of GDM 
screening, all eligible women in 24–28 weeks of preg-
nancy were included in the study in the sampled villages. 
The random selection of MMUs and villages was done 
through a random numbers table. Figure  1 depicts the 
sampling methodology.

Inclusion and exclusion criteria
All pregnant women in the gestational age of 24–28 weeks 
were included. Pregnant women with known history of 
diabetes mellitus or GDM and other chronic illnesses 
such as cancer, hypertension, asthma, epilepsy and 
arthritis were excluded from the study. Pregnant women 
with blood random glucose level >200 mg/dL before initi-
ating OGTT were also excluded.

GDM screening: the OGTT
The study followed Ministry of Health and Family Welfare 
(MoHFW), Government of India’s ‘Technical and 

Operational Guidelines for Diagnosis and Management 
of GDM’, which are more relevant for Indian population. 
These guidelines took into consideration the recommen-
dations of the county’s subject experts available national 
and international evidences including the Diabetes in 
Pregnancy Study Group in India and WHO’s (1999) 
GDM diagnostic criteria.9 24 25

As per MoHFW guidelines, irrespective of the fasting 
status, all eligible women were asked to drink 75 g of anhy-
drous glucose dissolved in 300 mL of water over 5–10 min 
period. After 2 hours of glucose ingestion, we measured 
blood glucose levels using plasma calibrated glucometers. 
A blood sugar level equal to 140 mg/dL or higher indi-
cates GDM.9

All diagnosed positive cases were referred to the PHC 
Medical Officer (MO) to start the treatment immediately.

Data collection
The first step involved line listing of all 24–28 weeks 
gestation pregnant women in the selected villages. We 
used government provided ‘Mother and Child Protection 
Card’ issued to every pregnant mother to ascertain the 
last date of menstrual period and eligibility. In the next 
step, we identified a PHC nearest to at least two selected 
villages. Eligible pregnant women from these villages 
were then mobilised by a village health worker (Accred-
ited Social Health Activist-ASHA) to a preidentified PHC. 
At PHC, two MMUs were on standby. Paramedical staff 
from one MMU helped PHC doctor in administering the 
OGTT and recording the results along with capturing 
other information using a data tool (see online supple-
mental annexure 1). The other MMU was used to trans-
port all identified pregnant women to and from their 
homes.

We incentivised ASHAs @$0.70 (INR 50) per preg-
nant woman for mobilising a pregnant woman to respec-
tive health facilities. The presence of a MO helped in 
managing any emergency and initiating immediate treat-
ment for GDM positive cases.

Data were collected from July to September 2019 using 
a survey tool.

Data analysis
Primary data were entered into excel and imported into 
STATA (V.15.1) for further analysis.26 Categorical data 
were presented as percentages (%) and Pearson’s χ2 
test was used to evaluate the difference in proportions. 
Logistic regression method established the independent 
associations between the outcome and the predictor vari-
ables giving ORs, 95% CIs and p values.

Patient and public involvement
No patient or public members were involved in the design 
and execution of this study.

RESULTS
A total of 1410 women were eligible for the study of 
which 198 pregnant were suffering from chronic illnesses 

Figure 1  Sampling methodology. MMU, mobile medical 
unit.
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including diabetes or blood glucose level  >200 mg/dL 
before initiating OGTT, hence were excluded. We report 
the analysis of eligible 1212 pregnant women who under-
went the OGTT.

The mean age of the study sample was 23.7 years 
(SD±4.20) years. More than two-thirds (70%) women 
were in 15–25 years age group. More than half (55%) 
were Hindu, educated up to primary level (50%) and 
belonging to below poverty line (74%). Nearly one-third 
(32%) had abnormal BMI, and very few were hypertensive 
(3%). More than half (51%) were already having three 
or more children. A large proportion of women were 
anaemic (83%). A few women reported a family history 
of diabetes (6%) or abortion (7%) in their previous 
pregnancy. A few pregnant women were smokers (2%) 
(table 2).

The GDM prevalence in rural Assam is 16.7% (range 
12.9%–20.6%). The central zone has a higher GDM 
prevalence (20.6%) compared with the other four zones 
(North-18.4%; South-15.0%; East-12.9%; West-15.5%). 
(table 3).

We found an increased likelihood of GDM with 
increasing age. Pregnant women (aged 26–30 years) were 
1.7 times (adjusted odds ratio (aOR); 95% CI) (aOR 1.7; 
95% CI 1.14 to 2.52) more likely to have GDM compared 
with younger women (15–20 years) (p=0.01). Women who 
passed 10th class (aOR 1.58; CI 1.05 to 2.37), belonging 
to Muslim religion (aOR 1.52; 95% CI 1.05 to 2.21) and 
above poverty line (APL; aOR 1.38; 95% CI 1.00 to 1.91) 
had significantly increased likelihood of developing GDM 
compared with respective baseline groups (p<0.05). 
Gravida status, BMI and being non-anaemic were non-
significant risk factors for GDM. Family history of diabetes 
(aOR 1.82; 95% CI 1.08 to 3.06) and smoking (aOR 1.61; 
95% CI 1.10 to 2.35) were significant and independent 
predictors of GDM (table 4).

DISCUSSION
Using a network of MMUs in rural Assam, we derived 
both the first-hand estimates of GDM prevalence and 
its relationship with sociodemographic and other risk 
and also assessed the feasibility of GDM screening in the 
community settings. In our study, the basic characteris-
tics of GDM mothers and non-GDM mothers did not vary 
significantly (not shown in results) except for age, BMI, 
economic status and family history of diabetes.

The study sample consists of pregnant young, literate, 
Hindu and Muslim females which correspond to the 
latest population statistics of the state.27 We found GDM 
prevalence of 16.7% in rural Assam (range: 12.9%–
20.6%). Education (10th pass), age (26–30 years), reli-
gion (Muslim), socioeconomic status (APL), tobacco 
use (currently smokers) and past history (family history 
of diabetes) were the significant primary predictors of 
GDM in rural Assam. The GDM prevalence estimates, as 
found in our study, in rural Assam, are high compared 
with international and national evidence. For example, 

studies from Bangladesh, Egypt and Ethiopia reported 
prevalence rates of 9.7%, 8.0% and 7.7%, respectively.28–30 
Likewise, GDM prevalence ranges from 6% to 9% in 

Table 2  Basic characteristics of pregnant women 
according to GDM status in rural Assam (2019)

Variable

GDM (−) GDM (+) Total

n=1010 (%) n=202 (%) n=1212 (%)

Age (mean±SD) 23.5 (4.04) 24.4 (4.6) 23.7 (4.2)

Age categories

 � 15–20 years 291 (29) 51 (25) 342 (28)

 � 21–25 years 437 (43) 71 (35) 508 (42)

 � 26–30 years 235 (23) 63 (31) 298 (25)

 � >30 years 47 (5) 17 (8) 64 (5)

Religion

 � Hindu 566 (56) 102 (51) 668 (55)

 � Muslim 433 (43) 99 (49) 532 (44)

 � Christian 11 (1) 1 (1) 12 (1)

Education

 � Illiterate 71 (7) 10 (5) 81 (7)

 � Primary school 516 (51) 93 (46) 609 (50)

 � 10th pass 234 (23) 53 (26) 287 (24)

 � 12th pass 136 (14) 31 (15) 167 (14)

 � Graduate and 
above

53 (5) 15 (7) 68 (6)

Economic status

 � Above poverty 
line

247 (24) 68 (34) 315 (26)

 � Below poverty 
line

763 (76) 134 (66) 897 (74)

Body mass index

 � Normal 700 (69) 125 (62) 825 (68)

 � Underweight 194 (19) 43 (21) 237 (20)

 � Overweight/
obese

116 (12) 34 (17) 150 (12)

Blood pressure levels

 � Normal 681 (67) 138 (68) 819 (68)

 � Prehypertension 300 (30) 54 (27) 354 (29)

 � Hypertension 29 (3) 10 (5) 39 (3)

Gravida status

 � Primigravida 499 (49) 97 (48) 596 (49)

 � Multigravida 511 (51) 105 (52) 616 (51)

 � Anaemia (Y) 846 (84) 156 (77) 1002 (83)

 � Diabetes family 
history (Y)

51 (5) 24 (12) 75 (6)

 � Miscarriage 
history (Y)

70 (7) 19 (9) 89 (7)

 � Current smoker 
(Y)

21 (2) 8 (4) 29 (2)

GDM, gestational diabetes mellitus.
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rural India and remains high for rural Assam.7 8 31–34 It is 
imperative to state that majorities of the Indian evidence 
come from studies done in North and South India. 
Studies from northeast India are scarce and primarily 
done under hospital settings. Evidence from these studies 
reports a low prevalence of GDM in the northeast region 
(Assam 3%, Manipur 0%–1%,) compared with other 
states (Jammu and Kashmir 3.8%–11%; Maharashtra 
0.5%–9.5%; Andhra Pradesh 17.20%–21.81% and Uttar 
Pradesh 13.38%–41.87%). Similarly, studies from rural 
and urban India found a considerable variation in GDM 
prevalence in rural (0.5%–13.9%) and urban areas 
(0.56%–41.9%), respectively.8 35 36

Geographically, the central zone districts had the highest 
GDM prevalence among all study zones. The geograph-
ical differences in prevalence in different regions are due 
to differences in the demographic and socioeconomic 
status of pregnant women in these regions.32 Studies show 
that the likelihood of GDM among pregnant women 
increases with increasing maternal age and BMI. Particu-
larly, mothers aged 25 years or more have increased risk 
of GDM and the likelihood of GDM rises after 25 years 
of age. In our study, we found a similar trend finding a 
non-significant positive relationship between the two. 
Evidence around the world suggests maternal age and 
BMI as significant predictors for GDM.37 38 However, in 
our study, pregnant women aged 26–30 years only had a 
significantly increased likelihood of GDM, while BMI had 
no significant association. The increased risk of GDM in 
Muslim women (compared with Hindu women) could be 
due to differential social and behavioural culture, and or 
belief and health practices that were not investigated in 
this study. Family history of diabetes and current smoking 
status were significant predictors of GDM and findings 
were similar as reported in other studies.30 39 40 However, 
unlike other studies, our study did not find any significant 
association between GDM and hypertension.38 39

Among GDM confirmed cases, a high fraction (34%) 
were from APL category compared with non-GDM APL 

Table 3  Prevalence of GDM (zone wise) in rural Assam, 
(2019)

Zone N
GDM prevalence 
(%) 95% CI P value

North 218 18.4 13.7 to 24.1

South 253 15.0 11.1 to 20.0

Central 282 20.6 16.2 to 25.7 0.18

East 194 12.9 8.8 to 18.4

West 265 15.5 11.6 to 20.3

Total 1212 16.7

North (Sonitpur, Dhemaji, Lakhimpur, Darrang, Nagaon), South 
(Cachar,Karimganj, Hailakandi, N C Hills), Central (Kamrup, 
Udalguri, Baksa, Nalbari,Morigaon), East (Tinsukia, Dibrugarh, 
Jorhat, Karbi angling, Golaghat) and West (Bongaigaon, 
Kokrajhar, Dhubri, Barpeta, Chirang, Goalpara).
GDM, gestational diabetes mellitus.

Table 4  Crude and adjusted ORs (with CIs) of GDM in 
relation to other predictor variables

Variable

Unadjusted Adjusted

OR 
(95% CI)

P 
value

OR 
(95% CI)

P 
value

Age

 � 15–20 years 1 1

 � 21–25 years 0.93 (0.63 
to 1.37)

0.7 1.00 (0.54 
to 1.84)

0.99

 � 26–30 years* 1.53 (1.02 
to 2.30)

0.04 1.70 (1.14 
to 2.52)

0.01

 � >30 years 2.06 (1.10 
to 3.87)

0.02 2.33 (0.78 
to 6.95)

0.13

Education

 � Illiterate 1 1

 � Primary school 1.28 (0.64 
to 2.57)

0.49 1.28 (0.52 
to 3.16)

0.58

 � 10th pass* 1.61 (0.78 
to 3.32)

0.2 1.58 (1.05 
to 2.37)

0.03

 � 12th pass 1.62 (0.75 
to 3.49)

0.22 1.41 (0.94 
to 2.11)

0.1

 � Graduate and above 2 (0.84 to 
4.82)

0.12 1.47 (0.62 
to 3.48)

0.38

Religion

 � Hindu 1 1

 � Muslim* 1.27 (0.94 
to 1.72)

0.12 1.52 (1.05 
to 2.21)

0.03

 � Christian 0.5 (0.06 
to 3.95)

0.52 0.70 (0.14 
to 3.45)

0.66

Economic status

 � Below poverty line 
(BPL)

1 1

 � Above poverty line 
(APL)*

1.56 (1.13 
to 2.17)

0.01 1.38 (1.00 
to 1.91)

0.05

Body mass index

 � Normal 1 1

 � Underweight 1.24 (0.85 
to 1.82)

0.27 1.35 (0.93 
to 1.96)

0.11

 � Overweight/ obese 1.64 (1.07 
to 2.51)

0.02 1.38 (0.90 
to 2.10)

0.13

Gravida

 � Multigravida 1 1

 � Primigravida 0.95 (0.70 
to 1.28)

0.72 1.27 (0.84 
to 1.92)

0.25

Haemoglobin status

 � Anaemic 1 1

 � Non-anaemic 1.52 (1.05 
to 2.20)

0.03 1.46 (0.94 
to 2.26)

0.09

Diabetes in family

 � No 1 1

 � Yes* 2.53 (1.52 
to 4.22)

0 1.82 (1.08 
to 3.06)

0.02

Miscarriage history

Continued
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women (24%). This result is inconsistent with other 
studies where low socioeconomic status emerges as a 
significant risk factor for the development of type 2 
diabetes mellitus.40 41 This may also be due to the fact our 
study sample is from rural areas where monthly dispos-
able income is less than the national or state averages.27 
Socioeconomic status and education had no significant 
effect on developing GDM which is in line with other 
studies finding no independent association between 
GDM, education and socioeconomic status.16 41 A higher 
proportion of pregnant women in our study were 
anaemic (83%). The rates of anaemia were dispropor-
tionately higher compared with state averages (45.7%) 
and as reported in a local study (72%) conducted in a 
rural block of Dibrugarh district of Assam state.41 42 This 
could be explained to poor dietary habits and local food 
culture among pregnant women.43 Further, we found an 
inverse relationship between anaemia and GDM adjusted 
for other variables and this finding aligns to as reported 
in other studies examining the association of GDM and 
anaemia.40

Our study is an attempt to define GDM prevalence esti-
mates in rural Assam. This was possible because of three 
factors (1) unique presence and positioning of an exten-
sive network of MMUs in rural Assam reaching to far-flung 
remote areas (2) government ownership and support for 
carrying field data collection. Auxiliary Nurse Midwives 
and ASHAs helped identification and mobilisation of 
pregnant women from the villages to respective MMU 
screening points located at public health facilities (3) 
presence of government MOs during screening helped 
in prompt treatment of GDM positive women and coun-
selling support. Despite a large study, we faced certain 
definite challenges. First, due to resource constraints, 
we could not obtain a venous blood sample of pregnant 
women for glucose estimation. Second, maternal blood 
glucose estimation during the initial phase of pregnancy 
could not be assessed. This could have reinforced our find-
ings. However, we tested maternal blood glucose before 

initiating OGTT. Additionally, we could not ascertain 
the reasons for the association of APL pregnant women 
with GDM due to unavailability of data. Further research 
is needed on this. However, despite its limitations, our 
study used a representative sample of all eligible preg-
nant women in rural Assam. A standardised gold standard 
OGTT confirmed the presence of GDM among pregnant 
women. In summary, MMUs are increasingly becoming 
an essential component in resource-constrained health 
systems. Such a unique model of healthcare service 
delivery both reach the difficult and underserved areas 
and has the potential to screen communicable and non-
communicable conditions and linking beneficiaries 
with the local healthcare for timely and prompt health 
interventions.16

CONCLUSIONS
Our study gives first-hand estimates of GDM prevalence 
in rural Assam. A high prevalence of GDM in rural Assam 
warrants immediate government attention to safeguard 
the maternal and child health in the state. MMUs could 
be an option to initiate GDM screening in rural areas 
with appropriate compliance to guidelines and sufficient 
resource allocation.
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Variable

Unadjusted Adjusted

OR 
(95% CI)

P 
value

OR 
(95% CI)

P 
value

 � No 1 1

 � Yes 1.4 (0.82 
to 2.37)

0.22 1.53 (0.93 
to 2.52)

0.09

Smoking status

 � Non-smokers 1 1

 � Current smokers* 1.94 (0.85 
to 4.45)

0.13 1.61 (1.10 
to 2.35)

0.01

Estimates were calculated using logistic regression with a 
robust cluster estimator of the variance in stata V.15.1. The 
clustered SE estimated with clustering at the zone level.
*Significant variable in multivariate logistic regression.
GDM, gestational diabetes mellitus.
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