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Abstract
Background: Epidemiological datafrom highincome countries suggests that women with preeclampsia
are more likely to develop cardiovascular disease laterin life. We aim to examine the association

between preeclampsia during pregnancy and the risk of diabetesin Indian women.

Methods: Datafrom the cross-sectional survey of 124,385 women age 15-49 yearsincludedinIndia's
third National Family Health Survey (NFHS-3, 2005-06) have been used. Self-reported symptoms
suggestive of preeclampsia was obtained from 39,657 women who had a live birthin the five years
precedingthe survey. Diabetes status was self-reported. Association between symptoms suggestive of
preeclampsiaand diabetes was assessed using multivariable logistic regression models adjusting for
diversified dietary intake, body mass index, smoking, drinking, TV watching, access to health care, age,
education, employment status, religion, caste/tribe category, household wealth index, place of

residence and geographicregions.

Results: The prevalence of diabetes was 1.8% (95%Cl:1.5-2.0) among women with symptoms suggestive
of preeclampsiain comparisonto 1.1% (95%Cl:1.0-1.4) in women with no preeclampsia symptoms. In
the multivariable analysis, the likelihood of having diabetes was 1.7 times higheramong women who
reported preeclampsia symptoms (OR: 1.68; 95% Cl: 1.39-2.04;p<0.0001) thanthose whodid not even
after controlling for diversified dietary intake, body massindex and sociodemographic characteristics of

the mother.

Conclusion: Preeclampsia symptoms during pregnancy was strongly associated with the risk of diabetes
ina large nationally representative sample of Indian women. A history of preeclampsia during pregnancy
should alertclinicians tothe need for preventative counseling and more vigilant screening for diabetes.
Furtherresearchto verify accuracy of reporting of symptoms of pre-eclampsiais needed in Indian

setting.
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Introduction

The hypertensivedisorders of pregnancy remain one of the mostimportant causes of maternal and fetal
morbidity and mortality all overthe world. Preeclampsia, either alone or superimposed on preexisting
hypertension, affects around 5to 8% of all pregnancies (National High Blood Pressure Education
Program Working Group (2000) and is responsible forapproximately 50,000 maternal deaths annually
(Stevensetal 2013). Preeclampsiais acommon multisystem pregnancy disorderin which diagnosisis
based on hypertension and proteinuria, affecting 3-5% of all pregnancies and severe cases constitute a
serious threattothe motherandthe fetus. This disorderisa major cause of prenatal and maternal
morbidity and mortality worldwide (Bonney 2007; ACOG Committee on Obstetric Practice 2002;
Buchbinderetal 2002). Although appropriate perinatal care has reduced the numberand extent of poor
outcomes, serious maternal and fetal morbidity and mortality still occur (Report of the American College

of Obstetricians and Gynecologists’ Task Force on Hypertensionin Pregnancy 2013).

Recentstudiesin the West shows that women with pre-eclampsia have been noted to exhibitinsulin
resistance during pregnancy which isindependent of obesityand glucose intolerance (Sierra—Laguado et
al 2007; Parretti etal 2006). Studies done during pregnancy suggest thatinsulin resistance predates the
development of preeclampsia, implying thatinsulin resistance may play arole inits etiology. The risk of
preeclampsiaalsoincreases withincreasing glucose intolerance (Vambergue et al 2002; Joffe et al 1998;
Sermeretal 1995) and giventhe finding of insulin resistance in women with preeclampsia/gestational
hypertension, and the association of preeclampsia with other disorders associated with insulin
resistance in pregnancy, these conditions may be a marker of future diabetes risk, eveninthe absence

of gestational diabetes mellitus.

A recent population-based study of >1 million women has found that women with preeclampsia or
gestational hypertension have atwofold increased risk of developing diabetes after pregnancy ( Feigetal
2013). Several other studies have clearly demonstrated that women with a history of preeclampsia have
an increased risk of 2—4-fold cardiovascular diseases (CVD) (Ray et al 2005; Mongraw-Chaffin et al 2010;
Robertsand Hubel 2010; Chen et al 2014) and type 2 diabeteslaterinlife forthe mother (Harskamp &
Zeeman 2007; Yicesoy et al 2005; McDonald et al 2008; Lykke etal 2009; Kajantie etal 2009; Sugulle et
al 2012), at least equalling the risk attributed to obesity and smoking. This situation isimportant to such

an extentthatled the American Heart Association, in 2011, to consider preeclampsia as a major risk



factor for cardiovascular diseases, mainly hypertension, myocardial infarction, stroke, and diabetes
(Report of the American College of Obstetricians and Gynecologists’ Task Force on Hypertensionin

Pregnancy 2013; Mosca et al 2011).

There has notbeen any previous large-scalereport concerning the association of preeclampsia with
diabetesriskinanationally representative Indian women. Therefore, the objective of this study is to
examine the association between preeclampsiaand diabetes risk inalarge sample of Indian women by
analyzing cross-sectional datafrom India’s third National Family Health Survey (NFHS-3, 2005-06) which
collected socio-demographic, maternal, dietary and lifestyle and chronic morbidity related information
from 124,385 women residingin 109,041 households and covered regions comprising more than 99% of

India’s population.

Materials and Methods

Data

Cross-sectional datafrom India’s third National Family Health Survey (NFHS-3) conducted during 2005-
06 was used forthis study. NFHS was designed on the lines of the Demographicand Health Surveys
(available at www.dhsprogram.com) that have been conducted in many developing countries since the
1980s. NFHS has been conductedin Indiaforthree successiverounds, each atan interval of 5 years.
NFHS-3 collected demographic, socioeconomicand health information from a nationally representative
probability sample of 124,385 women aged 1549 yearsresidingin 109,041 households. The sampleisa
multistage cluster samplewith an overall response rate of 98%. All states of Indiaare representedinthe
sample (exceptthe small Union Territories), covering more than 99% of the country’s population. Full

details of the survey have been published (IIPSand Macro International 2007).

To examine the association between symptoms of preeclampsia and risk of diabetes, we restricted the
sample toonlythose womenwho had a live birthin the five years preceding the survey. We further
restricted ouranalyses to data pertaining to the mostrecentbirth, both to minimize recallbias. This

resultedinafinal sample size of 39,657 participants.

Outcome evaluation



The survey asked participants the question, ‘Do you currently have diabetes?’ with the responseoptions
of ‘yes’, ‘no’ and ‘don’t know’. However, neither data on physician-reported diagnosis of diabetes or

fasting blood glucose was available inthe NFHS-3to verify aself-report.

Predictor variable

In NFHS-3, duringthe time of personal interview, several questions were asked towomenrelated to
health problems during pregnancy forthe mostrecentlive birth only (to accountfor recall lapse) inthe
five years precedingthe survey. The question asked were: “During this pregnancy, did you have difficulty
with yourvision during daylight?” or “During this pregnancy, did you have swelling of the legs, body or
face?” The response options were “yes”, “no”, and “don’t know”. According to the World Health
Organisation’s Integrated Management of Pregnancy and Childbirth guidelines for midwives and doctors
on Managing Complicationsin Pregnancy and Childbirth (2000) and National Institute for Health and
Care Excellences’ (NICE) guidelines for management of hypertensive disorders during pregnancy (2010),
women who reported difficulty with vision during daylight, and swelling of the legs, body, orface, were
coded as having symptoms of pre-eclampsiain this study. However, it was not possible to confirm
clinical diagnosis of these symptoms. Data on blood pressure and proteinuriaduring pregnancy, which
are typical clinical diagnostic markers of preeclampsia (Roberts et al 2003), were not available inthe
NFHS-3. The survey was conducted using aninterviewer-administered questionnairein the native
language of the respondent usingalocal, commonly understood termforall the health problems during

pregnancy. A total of 18 languages were used with back translation to English to ensure accuracy and

comparability.

Covariates

Dietary diversity, often used as a proxy for dietary intake is measured in accordance to WHO criteria
described elsewhere (Agrawal et al 2015). Briefly, the WHO (2008) has identified 8 broadly defined food
groups (grains, roots and tubers; legumes and nuts; dairy products; flesh foods; eggs; vitamin A -rich
fruits and vegetables; and otherfruits and vegetables), and suggests that individuals should eat from at
least fourfood groups daily in orderto achieve an adequately diversified dietary intake. Based on WHO

criteria(WHO 2008), we created a dietary diversity score from women’s self-reported frequency (daily,



weekly, occasionally, or never) of their consumption of milk or curd, green leafy vegetables, other
vegetables, fruits, pulses and beans, eggs, fish, and chicken or meat. Foreach food category,
consumption of at least one food item from the category is worth 1 point; however, consumption of
foods that fall into multiple categories (such as eggs, which are categorized both as flesh foods and eggs)
isworth 2 points. Aminimum of 4 pointsis necessary foran adequately diversified dietary intake (WHO
2008). However, as the NFHS-3 data do not contain consumption datafor some of the WHO-defined
categories (e.g. grains, roots and tubers), we have modified the score so that a dietary diversity score
greaterthan or equal tothree was considered to be an adequately diversified dietary intake, and less
than three was considered inadequate. Dietary diversity at the time of the survey was taken as a proxy

measure fordietary diversity during pregnancy.

In orderto reduce the risk of unobserved homogeneity in our models, we included avariety of socio -
demographiccontrols. The socio-demographicfactors considered in the presentanalysisincluded age
(15-29, 30-39, 40-49 years); education (no education, primary, secondary, higher); religion (Hindu,
Muslim, Christian, Sikhs, Others); caste/tribe (Scheduled Castes, Scheduled Tribes, Other Backward
Class, general category, missing caste); employment status (currently not working, working); wealth
index (measured by anindex based on household ownership of assets and graded as lowest, second,
middle, fourth and highest) was computed using previously described methods; place of residence
(urban, rural); and geographicregions (north, northeast, central, east, west, south). The biological and
lifestyle factors included Body Mass Index (BMI) kg/m” (based on Indian adult population standard
categories): <18.4 kg/m’ (underweight), 18.5t0 22.9 kg/m?(normal), 23.0to 24.9 kg/m” (overweight),
225 kg/m’ (obese). In NFHS-3, participants were asked fouryes/no questions on current use of
cigarettes, pipes, otherlocal tobacco smoking products, and snuff, chew, or other smokeless tobacco
products. As a dichotomous measure of current tobacco use, we classified women as smokersif the
response was ‘yes’ to smoking cigarettes, pipes, or otherlocal smoking products. Studies found that
smokers are insulin resistant, exhibit several aspects of the insulin resistance syndrome, and are at an
increasedriskfortype 2 diabetes (Eliasson 2003; Xie et al 2009). Studies suggested that moderate
alcohol consumption may reduce the risk of type 2 diabetes, onthe otherhand, binge drinking and high
alcohol consumption may increase the risk of type 2diabetesin women ormen (Linda Kao et al 2001;
Wannamethee et al 2002; Carlsson etal 2003), we constructed a dichotomous indicator of current

alcohol use inthe present analysis. Access to healthcare has been measured by a categorical indicator of



type of healthcare facility used (public medical sector, NGO trust hospital or clinic, private medical

sector, and othersources).

Statistical Analysis

Descriptive statistics were calculated with the use of standard methods. Differencesin categorical
variables were tested using Pearson’s X’ tests. A p-value of <0.05 was considered statistically significant.
Multivariable logisticregression analysis was restored to estimate the effect of symptoms suggestive of
pre-eclampsiaon self-reported diabetes risk, in unadjusted, partially adjusted and fully adjusted models.
Multivariable models were adjusted forthe above described health and lifestyle factors and socio-
demographiccharacteristics of the mother. In the firstlogisticregression model, we examined the
unadjusted association between preeclampsia symptoms, diversified dietary intake and diabetes risk
independent of each other. Inthe second model, we adjusted for the above two factors along with BMI
statusin orderto assess how much of the variance in this association was explained by BMI status. In
the third model, we added lifestyle factors such as tobacco smoking, alcohol drinking, frequency of TV
viewing and access to healthcare to our model. Inthe fourth and final model, we added socio-
demographiccharacteristicsin orderto examine the association preeclampsia symptoms, diversified

dietary intake and diabetes risk controlling for all the confounders discussed above.

As certain states and certain categories of respondents were oversampled, in all analyses sample weight
was used torestore the representativeness of the sample (IIPSand Macro International 2007). Results
are presented as odds ratios with 95% confidence intervals (OR; 95%Cl). The estimation of confidence
intervals takesintoaccount design effects due to clustering at the level of the primary sampling unit.
Before carrying out the multivariate model, the possibility of multicollinearity between the covariates
we assessed. Inthe correlation matrix of covariates, all pair wise Pearson correlation coefficients were
found <0.5, suggesting that multicollinearity did not affect the findings. All analysesincluding the
multiple logisticregression models were conducted using the SPSS statistical software package Version

19 (IBM SPSS Statistics, Chicago, Illinois, USA).

Ethical considerations



The NFHS-3 survey received ethical approvalfromthe International Institutefor Population Science’s
Ethical Review Board and Indian Government. Priorinformed written consent was obtained from each
respondent. The analysis presented in this study is based on secondary analysis of existing survey data

with all identifyinginformation removed.

Results

Table 1 presents the sample distribution, number and distribution of diabetes cases and prevalence of
diabetes accordingto pre-eclampsia, diversified dietary intake and other factors among Indian women.
Overall, 28.7% (n=11,361) women reported symptoms suggestive of preeclampsia duringtheirlast
pregnancy and one-third of the women (31.1%) consumed an adequately diversified diet. 38% were
underweight while 15% were either overweight or obese. Very fewwere current smokers (1.5%) or
alcohol drinkers (2.3%), almost 68% had access to the private medical sectorto obtaintheir health care
and one third viewed TV almost every day. Most mothers (almost three-fourth) were aged 15-29years,
and almost half (47%) had no education, 70% not working. A majority of the mothers (four out of five)
were identified as Hindu, and two-fifths belonged to a scheduled caste category. One fourth belonged to
the household with poorest wealth. More than 70% of the mothers were residinginrural areasand 28%

were residents of Central India.

Of the women reporting diabetes, two out of five also reported symptoms suggestive of eclampsia,
more than four-fifths reported of inadequately diversified dietary intake, 18% were either obese or
overweight; 2% was smoking tobacco; 5% drinks alcohol; half of them donot watch TV, onein three
had accessto publicmedical sector for healthcare needs, two-thirds (66%) were in the age group 15-29
years; half of them had no education; 77% were Hindus; 31% belonged to general class; 68% were not
working, two-fifths belong to poorest wealth quintile, a majority residesin rural areawhereas half

residesin easternIndia.

The prevalence of diabetes was 1.8% (95%Cl:1.5-2.0) among women with symptoms suggestive of pre-
eclampsiain comparisonto 1.1% (95%Cl:1.0-1.4) inwomen with no pre-eclampsia symptoms. A higher
proportion of women with inadequate dietary diversity reported diabetes (1.3%) than those women
with adequately diversified dietary intake (1.2%). Overweight (1.7%) or obese (1.4%) women had higher
prevalence of diabetes those who were underweight (1.4 %) and normal weight (1.1%). A higher

proportion of current s tobacco smokers (1.7%) and current alcohol drinkers (2.6%) also reported
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diabetes comparedtothose who, respectively, do not currently smoke or drink. Women who had only
access to othersources (5.1%) and NGO or Trust or Clinic(3.5) for health care had higher prevalence of
diabetes. Womenreporting viewing TV not at all or less than once a week reported higher diabetes
(1.5%) than their counterparts. A higher proportion of women aged 40-49 reported diabetes (1.9%)
compared to women aged 15-29 (1.2%). However, a higher proportion of women with no education
(1.4%) reported diabetes compared to those with primary, secondary, or higher levels of education.
Women belongingto Christian religion reported a higher diabetes and a higher proportion of women
belongingtoascheduledtribe (1.9%) thanthose ina scheduled caste (1.4%), other backward class
(1.0%) or general category (1.5%). Those in the poorest wealth quintile reported the highest diabetes
(1.7%) compared to those in the other four wealth quintiles. Rural residence was also associated with
increasing proportion of women reporting diabetes (1.4%) compared to urban residence (1.0%), and

women livingin eastern India (3.5%) reported diabetes than those in otherregions.

Table 2 shows results of multivariable logisticregression analyses of the association between
preeclampsiasymptoms, diversified dietary intake and other factors on diabetesrisk in unadjusted,
partially adjusted and fully adjusted models. In the unadjusted analysis (Model 1), the likelihood of
having diabetes was significantly higheramong women who reported preeclampsia symptoms (OR:
1.71; 95% Cl: 1.43-2.04; p<0.0001) than those who did not reported a preeclampsiasymptom.
Controlling for diversified dietary intake and body massindex (in Model 2) slightly attenuated the
positive relationship between preeclampsia symptoms and diabetes (OR1.65; 95% Cl: 1.38-1.98;
p<0.0001). The positive association between preeclampsia symptoms and diabetes remained virtually
unchanged (OR: 1.73; 95% Cl: 0.43-0.72) when currenttobacco smoking, alcohol drinking, frequency of
TV viewingand access to healthcare were additionally controlled forin Model 3. The final model (Model
4) in Table 2 provides the fully adjusted model with the above factors and socio-demographic
characteristicsincluded. Jointly controlling forall of these factors, the positive association between
symptoms suggestive of preeclampsia during pregnancy and diabetes (OR: 1.68; 95%Cl: 1.39-2.04)

remains strong and statistically significant.

Discussion
In this study, we examined the association between symptoms suggestive of preeclampsia during
pregnancy and diabetesriskina large, nationally representative sample of Indian women. In this study

the symptoms of preeclampsia during pregnancy, was associated with almost a 2-fold increased



likelihood of having diabetes even after controlling for several important confounding variables. These
findings highlight a possible new risk factor for diabetes and support the need to counsel patients with

hypertensive disorders during pregnancy regarding postpartum diabetes screening prevention.

The prevalence of cardiovascular disease (CVD) especially type 2diabetesisincreasing dramatically
worldwide with the greatest rise inincidence occurringin adults underthe age of 50, including young
women (Chenetal 2014). Pregnancyis beingregarded as a cardiovascularrisk “stress test” and so more
emphasisis being paid to past obstetrichistory (Pinto etal 2014). It is now quite established in western
studies thata hypertensive disorder occurring during pregnancy, particularly preeclampsia, identifies a
subset of women with increased risk of developing cardiovasculardiseaseincluding diabetes. Arecent
large metaanalysis found that women with a history of preeclampsia have anincreasedrisk for
subsequentischemicheartdisease, stroke, and venous thromboembolicevents over5to 15 years after
pregnancy (Bellamy et al 2007). Risk factors for preeclampsia, resembling those for atherosclerosis, are
increasingin prevalence, stressingitsimportance as a future CVD predictor (Pinto et al 2014). The
American Heart Association, the European Society of Cardiology therefore stated the importance of a
pregnancy complicated by preeclampsia as a risk factor, recommendingannual vigilance of blood
pressure and metabolicfactors as well as lifestyle modifications (Pinto et al 2014). The Portuguese
Society of Cardiology has also introduced these recommendationsin practice guidelinesin 2011
(European Society of Gynecology 2011). The American College of Obstetricians and Gynecologists
recommends ayearly assessment of blood pressure, lipids, fasting blood glucose, and body massindex
afterhavinga preeclampsia (Report of the American College of Obstetricians and Gynecologists’ Task

Force on Hypertensionin Pregnancy 2013).

The pathway

Common pathogenicpathways may underlie the association between preeclampsia and the risk of
diabetes. Firstly, each of these conditionsis associated with insulin resistance (Ryan etal 1995; Parretti
et al 2006; D’Anna et al 2006; Sierra—Laguado et al 2007; Legro 2009). Notonly do women with
preeclampsia have insulin resistance during pregnancy, several studies have also found higher levels of
insulinresistance in women with a history of preeclampsia years after delivery, even after controlling for
body mass index and excludingwomen with previous gestational diabetes mellitus (Fuh et al 1995;

Soonthornpun etal 2009). Women with a history of preeclampsia also show manifestations of the
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metabolicsyndrome years after delivery, asyndrome known forits association with insulin resistance
(Sattar etal 2003; Ray 2004; Girouard et al 2007; Smith et al 2009). Other possible explanations forthis
cardiovascular profile include the following: (a) both cardiovascular disease and preeclampsia share risk
factors including dyslipidemia, increased insulin resistance, hypertension, obesity, and endothelial
dysfunction, turning pregnancy into a “stress test” with the development of hypertensive disorders
during pregnancy identifyingawoman destined to develop cardiovascular disease; ( b) pregnancy, and
especially preeclampsia, mayinduce permanent arterial changes—the proatherogenicstress of
pregnancy, excessive in many women with preeclampsia, could activate arterial wall inflammation that
failstoresolve afterdelivery, increasing the risk for future cardiovascular disease (Staff and Redman

2014; Chenetal 2014).

Randomizedtrials have shown that diabetes can be prevented ordelayed in high-risk groups by avariety
of lifestyleand therapeuticinterventions (Diabetes Prevention Program Research Group 2002;
Tuomilehto et al 2004). However, identifying atrisk populations to screen fordiabetes inalow resource
settingsuchas Indiais a critical stepintranslatingthese findingsinto clinical practice (Feig et al 2008).
Gestational diabetesis amajorrisk factor for the development of diabetes (Feig et al 2008) and thus
women with this condition are anideal population to target diabetes prevention strategies. Similarly,
otherdisorders of pregnancy associated with insulin resistance, such as preeclampsia may heighten the
propensity forwomentodevelop diabetes inthe years following pregnancy, and such women may also

be suitable targets for diabetes prevention.

Previous follow up studies looked at the risk of developingtype 2diabetesinwomen with a history of
preeclampsiaand found a positive association between preeclampsiain pregnancy and diabetesin later
life. In one study, women enrolled in the Mater—University of Queensland Study of Pregnancy between
1981 and 1984 who had preeclampsia at baseline were almost two times more likely to report having
developing diabetes 21y later (Callaway et al 2007). In a Danish cohort of women with preeclampsia or
gestational hypertension, the risk of diabetes postpartum was alsofound to be increased overamedian
of 14.6 years (Lykke et al 2009). A third registry study of women with preeclampsiain Norway also found
an increasedrisk of diabetesin women with preeclampsia, however follow-up was short, only 3.7y, and
the diagnosis of diabetes was made in women using medications for diabetes, possibly under-estimating

the true incidence of diabetes (Engeland et al 2011).
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Strength and Limitations of the study

To our knowledge, thisis the largest nationally representative cross-sectional study of the population
based association between preeclampsia symptoms and diabetes riskin an Asian population. Other
strength of this study include ourability to adjustfor obesity, which initself is associated with insulin
resistance, andis a well-known risk factor for the development of diabetes (Singh et al 2012) and
preeclampsia (O’Brien etal 2003). One previous study was able to adjust for obesity and physical

activity, and found the risk of developing diabetes to be significant (Caballero 2004).

There are several limitations to our study. First, mostvariablesinthe analyses (with the exception of
anthropometrics) were self-reported, including asymptomaticratherthan clinical measure of
preeclampsiaand diabetes;itis possible that self-reported data may sufferfrom recall bias. Although we
cannot rule out the possibility of misclassification within this context, itis unlikely that we have missed
severe preeclampsia ordiabetes cases due to the generally clear manifestation of symptomsinsevere
cases. Second, due tothe nature of the data, we could not identify the gestational onset of
preeclampsia. Furthermore, family history, physical activity, glucose, and blood pressure measures are
also knownrisk factors for diabetes which were not collected in the survey. We were, however, able to
adjust for several otherimportant confounding variables including socio economicand demographic
factors and some lifestyle indicators and access to health care. From our data sources we could not
differentiatetype 1fromtype 2 diabetes; however, given the mean age of the womenwas 26.4 y

(£5.6SD), itis most likely thatthe majority of the women developed type 2 diabetes.

Conclusion

In summary, this study providesfirstempirical evidence that symptoms suggestive of preeclampsia
during pregnancy were astrong predictor forrisk of diabetesin alarge nationally representative sample
of Indian women. These findings have importantimplications for maternal and child health, especially
giventheincrease in obesity-related diseases in this low resource settings. Therefore a history of
preeclampsiaduring pregnancy should alert clinicians to the need for preventative counselingand more
vigilantscreening for diabetes and women should be encouraged to have a more rigorous follow-up and
adopta healthierlifestyle. Patient and healthcare provider education is also essential for the successful
assessmentand management of cardiovascularrisk and prevention of the long term burden associated

with preeclampsia whichincluding diabetes. Awareness of a history of preeclampsia might allowthe
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identification of cases not previously recognized as at-risk for CVD, allowing the implementation of
measuresto preventthe occurrence of these events. Further research to verify accuracy of reporting of

symptoms of preeclampsiais neededinIndian setting.
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Table 1: Sample distribution, number and distribution of diabetes cases and prevalence of diabetes according to
pre-eclampsia, diversified dietary intakeand other factors among Indian women, 2005-06

Samplesize  Number Distributio Prevalen
of n of ce of
Diabete  diabetes diabetes Chisqgp
s cases cases value
N[%] N % %
Total 39612 512 100.0 13
Pre-eclampsia symptoms <0.0001
No 28250([71.3] 304 59.5 1.1
Yes 11361[28.7] 207 40.5 1.8
Diversified dietary intake 0.193
Non adequate 27275[68.9] 362 70.7 1.3
Adequate 12337[31.1] 150 29.3 1.2
Body Mass Index 0.023
Underweight (<18.5 kg/m°) 14440[38.0] 208 41.8 1.4
Normal (18.5-22.9 kg/mz) 17833[46.9] 202 40.6 1.1
Overweight (23.0-24.9 kg/m”) 2766[7.3] 47 9.4 1.7
Obese (225.0 kg/m’) 2964[7.8] 41 8.2 1.4
Current Tobacco smoking 0.259
No 39006([98.5] 501 98.0 13
Yes 606[1.5] 10 2.0 1.7
Drinks Alcohol 0.001
No 38690[97.7] 488 95.3 1.3
Yes 911[2.3] 24 4.7 2.6
Frequency of TV viewing 0.001
Not at all 17351[43.8] 260 50.9 1.5
Less than once a week 449[11.3] 68 133 1.5
At leastonce a week 4074[10.3] 46 9.0 1.1
Almost everyday 13689(34.6] 137 26.8 1.0
Access to healthcare <0.0001
Public Medical sector 11313[31.3] 162 345 1.4
NGO or Trustor Clinic 113[0.3] 4 0.9 3.5
Private Medical Sector 24591[68.1] 298 63.4 1.2
Other source 119[0.3] 6 1.3 5.1
Age 0.001
15-29 29159[73.6] 339 66.3 1.2
30-39 9408[23.8] 152 29.7 1.6
40-49 1045[2.6] 20 3.9 1.9
Education 0.064
No education 18758[47.4] 263 51.4 1.4
Primary 5545[14.0] 75 14.6 1.4
Secondary 12947[32.7] 155 30.3 1.2
Higher 2361[6.0] 19 3.7 0.8
Employment status 0.143
Currently not working 27665[69.9] 346 67.7 13
Working 11886[30.1] 165 323 1.4
Religion 0.035
Hindu 31248[78.9] 393 76.8 1.3
Muslim 6472[16.3] 88 17.2 14
Christian 811[2.0] 20 3.9 2.5
Sikhs 513[1.3] 4 0.8 0.8
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Others 568[1.4] 7 14 1.2

Caste/tribe <0.0001
Scheduled caste 7938[20.1] 109 21.3 14
Scheduled tribes 3740[9.4] 70 13.7 1.9
Other backwardclass 15861[40.2] 155 30.3 1.0
General category 10830[27.4] 158 30.9 1.5
Missingcaste 1085([2.8] 19 3.7 1.8
Wealthindex <0.0001
Lowest 9553[24.1] 166 32.4 1.7
Second 8588[21.7] 114 22.3 13
Middle 7762[19.6] 102 19.9 13
Fourth 7251[18.3] 80 15.6 1.1
Highest 6458[16.3] 50 9.8 0.8
Placeof residence 0.001
Urban 10615[26.8] 104 20.3 1.0
Rural 28997[73.2] 408 79.7 14
Geographic Regions <0.0001
North 5076[12.8] 48 9.4 0.9
Northeast 1607[4.1] 30 5.9 1.9
Central 11099(28.0] 91 17.8 0.8
East 10031[25.3] 247 48.3 3.5
West 5114[12.9] 31 6.1 0.6
South 6684[16.9] 64 12.5 1.0

Note: Number of women varies slightly for individual variables depending on the number of missingvalues
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Table 2: Unadjusted and partially adjusted and fully adjusted odds ratios (ORs) and 95% confidence interval

(95%Cl) showingthe association between pre-eclampsia, diversified dietaryintakeand other factors and diabetes

riskamong Indian women, 2005-06

Unadjusted

Adjusted

Adjusted

Adjusted*

OR[95%CI]

OR[95%Cl]

OR[95%Cl]

OR[95%Cl]

Pre-eclampsia
No Ref 1
Yes 1.71[1.43-2.04]
Diversified dietaryintake
Non adequate Ref
Adequate
Body Mass Index
Underweight (<18.5 kg/mz)
Normal (18.5-22.9 kg/mz) Ref
Overweight (23.0-24.9 kg/mz)
Obese (225.0 kg/mz)
Current Tobacco smoking
No Ref
Yes
Drinks Alcohol
No Ref
Yes
Frequency of TV viewing
Not at all
Less than once a week
At leastonce a week
Almost everyday
Access to healthcare
Public Medical sector "
NGO or Trustor Clinic
Private Medical Sector
Other source
Age
15-29 "
30-39
40-49
Number of Cases

0.92[0.76-1.12]

ef

1
1.65[1.38-1.98]

1
0.91[0.75-1.11]

1.29[1.06-1.57]
1

1.50[1.09-2.07]

1.21[0.86-1.70]

1
1.73[1.43-2.09]

1
1.13[0.92-1.39]

1.24[1.01-1.52]
1

1.71[1.23-2.38]

1.41[0.98-2.03]

1
1.13[0.60-2.13]

1
1.95[1.27-2.99]

1
1.03[0.77-1.37]
0.79[0.57-1.11]
0.68[0.53-0.86]

1
2.11[0.74-6.00]
0.85[0.70-1.03]
3.07[1.28-7.38]

1
1.68[1.39-2.04]

1
1.07[0.86-1.33]

1.18[0.96-1.45]
1

1.96[1.40-2.75]

1.79[1.22-2.63]

1
0.89[0.47-1.69]

1
1.34[0.83-2.16]

1
1.20[0.89-1.62]
0.98[0.70-1.39]
1.09[0.81-1.48]

1
1.95[0.66-5.71]
0.88[0.72-1.09]
2.79[1.14-6.79]

1

1.26[1.02-1.56]

1.41[0.88-2.27]
34978

*Also adjusted for education, employment status, religion, caste/tribestatus, household wealth index, place of

residence, and geographicregions.
Ref
Note:  denotes reference category
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