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BACKGROUND

What is Gestational Diabetes Mellitus (GDM)?

GDM and Related Factors



Gestational Diabetes Mellitus (GDM)

 Any degree of glucose intolerance with onset or first 

recognition during pregnancy

 Accounts for 90 percent of all pregnancies complicated 

by diabetes; prevalence ranges from 1% -14%, 

depending on the population

-American Diabetes Association (ADA), 2008





Risk factors for GDM

 Advanced maternal age

 Pre-pregnancy obesity

 Previous delivery of a fetus with congenital 

malformations such as macrosomia

 Previous history of GDM

 Cesarean section

 Family history of diabetes in first degree relatives 



Other potential factors for GDM 

 Gestational weight gain 

 Multi-parity 

 Tobacco smoke

 Alcohol consumption 

 Physical inactivity

 Sugar-sweetened beverages

 Socioeconomic factors (education, occupation, and 

household income)



Population Distribution in China





Study Purpose

 Investigate the associations between GDM and related 

factors including socioeconomic factors and risk 

behaviors among a sample population of pregnant 

Chinese women in Beijing.

Study area



Study hypothesis

 When comparing the pregnant women without GDM, the 

women with GDM is associated with lower 

socioeconomic status (SES) measured by education, 

occupation, and household income;

 When comparing the women without GDM, women with 

GDM is associated with risk behavior such as tobacco 

smoking, alcohol consumption, unhealthy food, and 

physical inactivity.



METHODS

Study Design, Data Collection, Measurements, 

and Statistical Analysis



Study Design

One on one matched pair case-control study

Same age (difference between birthdays within 

6 months) applied for the control group 

compared to the GDM group 

Study period from January 2012 to December 

2014



Study Sample

GDM case and control subjects were recruited 

from Beijing Chaoyang District Hospital of 

Maternal and Child Health and Beijing 

Chuiyangliu Hospital 

Ethics approval for this study was obtained from 

the Ethics Committee of Beijing Chaoyang 

District Hospital of Maternal and Child Health 

and Beijing Chuiyangliu Hospital



Data Collection

311 women were clinical diagnosis of GDM with the 

absence of any previous diagnoses of diabetes mellitus, 

twin pregnancy, gestational hypertension, 

11 of these women were excluded because of missing birth 

dates or survey dates;

 300 women with GDM were identified as the 

case group;

 300 age-matched pregnant women without GDM 

or other previously mentioned diseases, were 

selected as the control group. 



Measurements (1)

Matched factors

 Pair-matches on age for the control group and  GDM 

group

Socioeconomic factors

 Educational level

 Occupation

 Household income

 Ethic group

 Marital status

 Residence in Beijing 

 Living condition



Measurements (2)

Behavioral factors

 Tobacco smoke (before/during pregnancy)

 Alcohol consumption (before/during pregnancy)

 Daily fruits intake 

 Daily soft drink 

 TV viewing

 Sleeping hours

 Walking or biking

 Sports (swimming/dance/playing ball)



Measurements (3)

Biological factors 

 Pre-pregnancy BMI kg/m2

 Menarche age

 Menstrual cycle 

 Number of pregnancies

 Number of parity 

 Number of miscarriage/abortion

 Oral contraceptive pill 

 Family history of diabetes in first degree relatives



Statistical Analyses

 Step 1: Descriptive statistics to profile socioeconomic 

factors and risk behaviors of all study subjects, using 

student t-test for continuous variables and chi-square test 

for categorical variables.

 Step 2: Multiple logistic regression including all 

independent variables, odds ratio (OR) and 95% 

confidence interval (CI) were used to find the associated 

factors on GDM. 

 Step 3: Conditional logistic regression with backward 

stepwise procedures to construct a final best fit model to 

identify the predictors of risk for GDM among all factors.

Statistical analyses were performed by SAS, version 9.4

Significant at α level of 0.05 on a two-tailed test



RESULTS

Significant Findings



Descriptive statistics: comparison of 

socioeconomic, behavioral, and 

biological factors in GDM cases and 

controls (Table 1-3)



Table 1. Distribution of matched factor and socioeconomic factors in GDM

cases and control subjects

Characteristic GDM (n=300, %) Control (n=300, %) P-Value

Matched factor

Age (years) 29.55±4.46 29.54±4.49 0.975

Socioeconomic factor

Educational level Low（≤ 9） 60 (20.1) 72 (24.0) 0.064

Middle (9-12) 104 (34.8) 121 (40.3)

High（>12） 135 (45.2) 107 (35.7)

Occupation Housewife 33(20.63%) 41(25.79%) 0.823

Manual labor 45(28.13%) 27(16.98%)

Other type 82(51.25%) 91(57.23%)

Office worker 22(13.66%) 66(41.77%)

Household income <3000 67 (22.3) 66 (22.0) 0.165

3000-5999 117 (39.0) 137 (45.7)

6000-8999 66 (22.0) 64 (21.3)

≥9000 50 (16.7) 33 (11.0)



Table 1. Distribution of matched factor and socioeconomic factors in GDM

cases and control subjects (continued)

Characteristic GDM (n=300, %) Control (n=300, %) P-Value

Socioeconomic factor

Ethic group Other ethics 16 (5.3) 17 (5.7) 0.064

Han nationality 284 (94.7%) 283 (94.3)

Marital status Single/divorced/widowed
15 (5.0) 6 (2.0)

0.046

Married 285 (95.0) 294 (98.0)

Residence in Beijing >5 years
199 (66.3) 171 (57.0)

0.019

≤ 5 years
101 (33.7) 129 (43.0)

Living condition Rental/living with 

parents/other
228 (76.0) 237 (79.0)

0.379

House owner 72 (24.0) 63 (21.0)



Table 2. Distribution of behavioral factors in GDM cases and control subjects

Characteristic GDM (n=300, %) Control (n=300, %) P-Value

Behavioral factor

Tobacco smoke Smoking before 

pregnancy
22 (7.3) 17 (5.7)

0.432

Smoking during 

pregnancy
11 (3.7) 7 (2.3)

Never 267 (89.0) 276 (92.0)

Alcohol consumption before 

pregnancy

Yes 70 (23.3) 40 (13.4) 0.002

No 230 (76.7) 259 (86.6)

Alcohol consumption during 

pregnancy 

Yes
43 (14.3) 32 (10.7)

0.175

No 257 (85.7) 268 (89.3)

Daily fruits intake ( ≥3 times) Yes 30 (10.0) 44 (14.7) 0.082

No 270 (90.0) 256 (85.3)

Daily soft drink (≥3 times) Yes 4 (1.3) 6 (2.0) 0.524

No 296 (98.7) 294 (98.0)



Table 2. Distribution of behavioral factors in GDM cases and control subjects 

(continued)

Characteristic GDM (n=300, %) Control (n=300, %) P-Value

Behavioral factor

TV viewing (daily) ≥3 hours
42 (14.0) 41 (13.7)

0.909

< 3 hours 258 (86.0) 259 (86.3)

Sleeping hours (daily) < 8
43 (14.3) 30 (10.0)

0.105

≥ 8 257 (85.7) 270 (90.0)

Walking or biking/week ≤ 2 days
143 (47.7) 157 (52.3)

0.253

≥ 3 days 157 (52.3) 143 (47.7)

Sports (swimming/dance/ball) Yes
18 (6.0) 18 (6.0)

0.999

No 282 (94.0) 282 (94.0)



Table 3. Distribution of biological factors in GDM cases and control subjects

Characteristic GDM (n=300, %) Control (n=300, %) P-Value

Biological factor

Pre-pregnancy BMI kg/m2 ≥ 28
56 (18.7) 46(15.3)

0.277

< 28 244(81.3) 254 (84.7)

Menarche age <12 years old
10 (3.3) 12 (4.0)

0.664

≥ 12 years old 290 (96.7) 288 (96.0)

Menstrual cycle (28 days) Abnormal
100 (33.3) 94 (31.3)

0.601

Normal 200(66.7) 206 (68.7)

Number of pregnancies ≥ 2 182 (60.7) 198 (66.0) 0.175

0-1 118 (39.3) 102 (34.0)

Number of parity ≥ 1 173 (57.7) 173 (57.7) 0.999

0 127 (42.3) 127 (42.3)



Table 3. Distribution of biological factors in GDM cases and control subjects 

(continued)

Characteristic GDM (n=300, %) Control (n=300, %) P-Value

Biological factor

Number of miscarriage/abortion ≥ 1
144 (48.0) 147 (49.0)

0.806

0 156 (52.0) 153 (51.0)

Oral contraceptive pill Yes
232 (77.3) 231 (77.0)

0.923

No 68 (22.7) 69 (23.0)

Family history of diabetes in first 

degree relatives

Yes 34 (11.3) 11 (3.7) <0.001

No 266 (88.7%) 289 (96.3)



Multiple logistic regression: odds ratio 

and 95% confidence interval showing 

factors associated with GDM (Table 4-6)



Table 4. Odds Ratio (OR) and 95% Confidence Interval (CI) of Socioeconomic Factors in 

GDM Cases (n = 300) and Controls (n = 300) 

Characteristic OR 95% CI P-Value

Socioeconomic factor

Non-Han ethic 0.94 0.48-1.86 0.862

Education ≤ 9 years 0.65 0.42-0.99 0.047

Education 9-12 years 0.66 0.45-0.96 0.031

Housewife 0.96 0.61-1.51 0.856

Manual labor 0.96 0.56-1.65 0.889

Other type occupation 1.18 0.68-2.02 0.561

Income <3000 Yuan/month 0.67 0.38-1.17 0.159

Income 3000-5999 Yuan/month 0.55 0.32-0.92 0.023

Income 6000-8999 Yuan/month 0.67 0.37-1.19 0.169

Single/divorced/widowed status 2.50 0.97-6.43 0.059

Residence in Beijing > 5 years 1.65 1.13-2.41 0.009

Rental/living with parents/other 0.84 0.57-1.24 0.380



Table 5. Odds Ratio (OR) and 95% Confidence Interval (CI) of Behavioral Factors in GDM 

Cases (n = 300) and Controls (n = 300) 

Characteristic OR 95% CI P-Value

Behavioral factor

Tobacco smoke during pregnancy 1.62 0.63-4.20 0.319

Tobacco smoke before pregnancy 1.33 0.70-2.51 0.383

Alcohol consumption before 

pregnancy

2.00 1.29-3.10 0.002

Alcohol consumption during 

pregnancy

1.37 0.85-2.19 0.193

Fruits intake ≥ 3 times/day 0.63 0.38-1.05 0.078

Sweetened soft drink ≥ 3times/day 0.67 0.19-2.32 0.529

TV viewing ≥ 3 hours/day 1.03 0.66-1.60 0.909

Sleeping hours < 8 hours/day 1.52 0.92-2.52 0.104

Walking or biking ≤ 2 days/week 1.20 0.87-1.65 0.259

No exercise/sports 1.00 0.50-2.00 0.999



Table 6. Odds Ratio (OR) and 95% Confidence Interval (CI) of Biological Factors in GDM 

Cases (n = 300) and Controls (n = 300) 

Characteristic OR 95% CI P-Value

Biological factor

Pre-pregnancy BMI kg/m2 ≥ 28 1.28 0.83-1.98 0.271

Menarche age < 12 years old 0.83 0.36-1.93 0.670

Abnormal Menstrual cycle 1.09 0.78-1.53 0.607

Pregnancy ≥ 2 0.79 0.56-1.11 0.168

Parity ≥ 1 1.00 0.72-1.39 0.999

Miscarriage/abortion ≥ 1 0.96 0.69-1.33 0.801

Oral contraceptive pill intake 1.02 0.69-1.51 0.920

Family history of diabetes in first 

degree relatives

3.30 1.63-6.69 <0.001



Best fit model: backward stepwise 

logistic regression predicting stronger 

associations between all factors and 

GDM (Table 7)



Table 7.  Associated Factors Identified in Best Fit Model

Variables entered into the Model: education, marital status, residency in 

Beijing, alcohol consumption before pregnancy, sleeping hours, walking or 

biking, fruit intake, number of pregnancies, diabetes in first degree relatives.

Variables Estimate Standard 

Error

Wald 

Test

P-Value OR (95% CI)

Marital status 

(single/divorced/widowed）
1.02 0.50 4.10 0.043 2.78 (1.03-7.45)

Residence in Beijing 

(>5 years)

0.63 0.21 9.24 0.002 1.89 (1.25-2.84)

Alcohol consumption before 

pregnancy

0.79 0.24 10.81 0.001 2.19 (1.37-3.50)

Family history of diabetes in first 

degree relatives

1.26 0.37 11.35 0.001 3.53 (1.69-7.34)



DISCUSSION



Marital status and GDM

 In this study, we found a significant association 

between marital status and GDM，
single/divorced/widowed women were 2.8 times 

more likely to develop GDM than married 

women.



Marital status and GDM

 In Beijing, a woman must be married when she 

applies for a “hukou”- residency status that ties 

access to social services for a newborn child to 

the mother’s hometown.



Marital status and GDM

Being unmarried could be a huge social stressor 

for these women and this stress could be a 

pathway to GDM. 

Public health recommendation is psychological 

and social support to change this unpleasant 

situation for these women under a high risk to 

develop GDM.



Residency and GDM

 In 1958, China’s government established a 

“hukou” system to prevent rural to urban 

migration by requiring people to stay in the area 

where they were registered.

Under this system, rural citizens have no access 

to social welfare in the cities, even though they 

may live and work there. 



Residency and GDM

Beijing is a large metropolis with 7.26 million 

people who have moved there from other 

Chinese provinces and 12.46 million local 

residents with “hukou”.



Residency and GDM

 In this study, women who were living in Beijing 

longer than 5 years were 1.9 times more likely to 

be diagnosed with GDM than those with less than 

5 years residency in Beijing.

The reason may be due to the impact of more 

stresses and higher expenses on those women 

living longer in Beijing. 



Alcohol consumption and GDM

Alcohol is a powerful factor for those involved in 

business deals, and a steady increase in alcohol 

production and consumption and in rates of 

alcohol-related conditions in China. 

 In this study women reporting alcohol 

consumption daily/often were 2.2 times more 

likely to develop GDM than those who never 

drank. 



Alcohol consumption and GDM

Beijing Chaoyang district (our study area) is a 

famous business district with many women who 

frequently consume alcohol during their working 

hours and social activities. 



Alcohol consumption and GDM

China urgently needs to develop a 

comprehensive national alcohol policy based on 

the experience of other countries and on WHO 

recommendations.

This may be done by adopting measures aimed 

at controlling overall alcohol consumption (a 

population-based approach) as well as 

measures intended to reduce risky behavior (a 

high-risk approach).



Family history of diabetes and GDM

Consistent with previous investigations, our 

present data confirm that pregnant Chinese 

women with a family history of diabetes in first 

degree relatives were at higher risk (3.5 times 

more) of developing GDM than pregnant women 

without this history.



Family history of diabetes and GDM

Screening and early identification of these 

possible risk factors in pregnant women would 

be helpful and cost-effective in planning 

maternal health services and providing high 

quality prenatal care to women who may 

develop GDM.



CONCLUSIONS



Development of diabetes in pregnancy may be 

prevented through public health intervention and 

lifestyle modification, but the adoption of a 

healthy lifestyle requires individual behavior 

changes, and also changes in the social 

environment.



Public health strategies that focus on these 

risks, regulation of the sales and consumption of 

alcohol in China, and health education 

especially for unmarried women in Beijing would 

be positive steps to approach solutions to this 

problem. 



Thank you very much

zàijiàn

再 见


