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Abstract

Background—The White House, the American Heart Association, the Agency for Healthcare
Research and Quality, and the National Heart, Lung and Blood Institute have all recently
acknowledged the need to disaggregate Asian American subgroups to better understand this
heterogeneous racial group. This study aims to assess racial/ethnic differences in relative
contribution of risk factors of gestational diabetes mellitus (GDM) among Asian subgroups (Asian
Indian, Chinese, Filipino, Japanese, Korean, and Vietnamese), Hispanics, non-Hispanic blacks,
and nonHispanic whites.

Methods: Pregnant women in 2007-2012 were identified through California state birth certificate
records and linked to the electronic health records in a large mixed-payer ambulatory care
organisation in Northern California (7= 24 195). Relative risk and population attributable fraction
(PAF) for specific racial/ethnic groups were calculated to assess the contributions of advanced
maternal age, overweight/obesity (Centers for Disease Control and Prevention (CDC) standards
and World Health Organization (WHO)/American Diabetes Association (ADA) body mass index
cut-offs for Asians), family history of type 2 diabetes, and foreign-born status.

Results: GDM was most prevalent among Asian Indians (19.3%). Relative risks were similar
across all race/ethnic groups. Advanced maternal age had higher PAFs in non-Hispanic whites
(22.5%) and Hispanics (22.7%). Meanwhile family history (Asian Indians 22.6%, Chinese 22.9%)
and foreign-borne status (Chinese 40.2%, Filipinos 30.2%) had higher PAFs in Asian subgroups.
Overweight/obesity was the most important GDM risk factor for non-Hispanic whites, Hispanics,
Asian Indians, and Filipinos when the WHO/ADA cut-off points were applied. Advanced maternal
age was the only risk factor studied that was modified by race/ethnicity, with non-Hispanic white
and Hispanic women being more adversely affected than other racial/ethnic groups.
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Conclusions: Overweight/obesity, advanced maternal age, family history of type 2 diabetes, and
foreign-borne status are important risk factors for GDM. The relative contributions of these risk
factors differ by race/ethnicity, mainly due to differences in population prevalence of these risk

factors.

Methods

Gestational diabetes mellitus (GDM) complicates 9.2% of pregnancies in the US in 2010,
and the prevalence of GDM has increased dramatically in the past 20 years.1:2 GDM is a
significant risk factor for type 2 diabetes, and up to 70% of women with a history of GDM
will develop type 2 diabetes in their lifetime.3-5 Risk factors for GDM, such as overweight
and obesity, family history of type 2 diabetes, and advanced maternal age, are well
established in the literature and recognised by national organisations such as the Centers for
Disease Control and Prevention (CDC) and American Diabetes Association (ADA).6-2

It is also known that the burden of GDM differs by race/ethnicity, with Asian Americans and
Hispanics having significantly higher prevalence of GDM compared with non-Hispanic
whites (NHWSs).210.11 Risk factors of GDM, however, appear to have different contributions
to the disease across racial/ethnic groups. For example, Asian Americans have been shown
to have the highest prevalence of GDM, despite lower pre-pregnancy body mass index
(BMI).12.13 Immigrants may also experience a different burden of disease from US-borne
individuals because of multidimensional factors such as socioeconomic status, lifestyle, and
acculturation. Previous research has found a higher prevalence of GDM among foreign-
borne individuals compared with US-borne individuals, even after taking into account
maternal age, parity, educational attainment, and weight during pregnancy.4 No existing
studies have comprehensively studied the relative contribution of each risk factor to GDM
(assessed using the population attributable fraction, PAF) among racial/ethnic groups, in
particular across Asian subgroups, along with foreign-borne status.

The WHO and the ADA have recommended the use of lower BMI cut-off points for Asians
(<23 kg/m? for normal weight) as the lower BMI cut-offs better identify health risks for type
2 diabetes and cardiovascular disease among Asians.1>16 However, very few studies have
examined the utilisation of lower BMI cut-off points for GDM screening in Asian
subgroups.12:13

The purpose of this study was to (i) examine the prevalence of GDM and its risk factors
across the six largest Asian American subgroups, NHWSs, nonHispanic blacks (NHBs), and
Hispanics; and (i) assess the relative contributions of well-established GDM risk factors
(advanced maternal age, pre-pregnancy overweight/obesity using both CDC standards and
WHO/ADA BMI cut-offs for Asians, family history of type 2 diabetes) to GDM for specific
racial/ethnic groups. We also explored maternal birth place (foreign-borne status) as an
independent and novel risk factor for GDM.

This is a retrospective cohort study. The study population consisted of women who received
prenatal care between 2007 and 2012 at a mixed-payer, outpatient health care organisation
that annually serves approximately 1 000 000 patients in northern California. Data from
pregnant patients during the study period were extracted from California state birth
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certificate records and linked to the electronic health records (EHR) of the study health care
organisation using mother’s name, child’s name, delivery date, mother’s date of birth, and
first six characters of street address. A total of 98% of women with delivery dates in the
EHR were successfully matched with the state birth certificate records based on this linking
algorithm. All data sets analysed by the research team were de-identified according to the
Health Insurance Portability and Accountability Act standard; the study was approved by the
study health care organisation’s Institutional Review Board.

Ascertainment of GDM status

Information from both California state birth certificate records and the EHR was used
complementarily to identify patients with GDM. On the state birth certificate, GDM was
captured using the pregnancy complication indicator for the diagnosis of GDM. Patients
meeting one or more of the following criteria in the EHR were also identified as patients
with GDM: International Classification of Diseases (ICD)-9 coding for GDM (648.8,
648.80-648.84), abnormal laboratory test results as defined by the California Diabetes and
Pregnancy Program SweetSuccess 2008 [100 g oral glucose tolerance test (OGTT): 2 out of
4 abnormal values (fasting: 95 mg/dL, 1 h; 180 mg/dL, 2 h; 155 mg/dL, 3 h; 140 mg/dL); 75
g OGTT: 1 out of 3 abnormal values (fasting: 95 mg/dL, 1 h; 180 mg/dL, 2 h; 155 mg/dL)],
or antidiabetic medication utilisation during pregnancy.6:17-19

Ascertainment of GDM risk factors

Maternal race/ethnicity was extracted from the state birth certificate records (92%),
supplemented by selfreported maternal race/ethnicity from EHR (8%). Selfreported race/
ethnicity information was collected at the study health care organisation using a
questionnaire described previously.2%21 The concordance between the two data sources was
high (89%). Race/ethnicity information from the state birth certificate was used in case of
discordance. Other maternal demographic and clinical information, such as educational
attainment, parity, and smoking status during pregnancy, was obtained from the state birth
certificate records. Smoking status (smoker or not) was defined by any cigarette use from 3
months before pregnancy to delivery. Primary insurance type was extracted from the EHR
billing records.

GDM risk factors were identified using information from both data sources
complementarily. Advanced maternal age was extracted from the EHR and defined as =35
years.22 BMI was calculated by information extracted from the state birth certificate. During
the data collection process for the state birth certificate, information is largely abstracted
from mother’s medical records/EHR. If not available, information may be obtained and
recorded on the state birth records using self-reported height and pre-pregnancy weight.23
Thus BMI was calculated by information extracted from the state birth certificate and BMI
was further classified as follows based on standard cut-off points recommended by the CDC:
normal weight <25 kg/m?2, overweight 25-29.9 kg/m?, and obese =30 kg/m2.24 For Asians,
alternative BMI cut-offs recommended by WHO and ADA (overweight/obesity >23 kg/m?)
were also used to explore whether the lower cut-off points better capture GDM risk among
Asian Americans.15:16 Family history of type 2 diabetes was extracted from the EHR and
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defined as the presence of type 2 diabetes in parents and siblings. Foreign-borne status was
identified through maternal place of birth information on the state birth certificate.

Statistical analysis

Results

The prevalence of GDM risk factors in Asian American subgroups, NHBs, and Hispanics
was assessed and compared with NHWSs using pairwise chi-square test for categorical
variables and pairwise Wilcoxon test for continuous variables. Age-adjusted prevalence of
GDM for each racial/ethnic group was estimated using direct standardisation to NHW
population at the study health care organisation with 5- to 7-year age categories (18-24, 25—
29, 30-34, 35-39, 40-45 years). To evaluate the relationships between the risk factors of
interest and GDM, multivariable-adjusted relative risks with 95% confidence intervals of
GDM for each racial/ethnic group, compared with NHW, were calculated based on a log-
binomial model adjusting for additional clinical and demographic characteristics including
maternal educational attainment, parity, smoking status, and insurance type.

For each risk factor, the PAF of GDM was calculated for the five largest racial/ethnic groups
(n>1000), including NHW, Hispanic, Asian Indian, Chinese, and Filipino. The PAF for
individual risk factors quantifies relative contribution of the risk factor to the population
prevalence of GDM. It serves as an estimation of the proportion of GDM that can be reduced
if exposure to the risk factor can be reduced or eliminated. The magnitude of the PAF
depends on both the population prevalence of the risk factor and the relative risk of the risk
factor.25 We also calculated the total PAF for all risk factors as an estimation of the
proportion of GDM that can be reduced if exposure to all the studied risk factors can be
eliminated together as a group. We calculated 95% confidence intervals. Statistical analyses
were performed using Stata 13 (StataCorp. 2013. Stata Statistical Software: Release 13.
College Station, TX: StataCorp LP).

Women aged 18-45 years with a singleton live birth were identified from the state birth
certificate records and were included if they had one or more prenatal visits at the study
health care organisation (n7= 26 397). Women with type 1 or type 2 diabetes before the
studied pregnancy (/7= 899) were excluded if identified in the EHR using previously
developed EHR protocols, or if indicated on the state birth certificate.28 Women were also
excluded if they did not belong to the nine studied racial/ethnic groups (n7= 1303). Thus, we
identified a total of 24 195 eligible pregnant women (37.2% NHW, 1.8% NHB, 15.6%
Hispanics, 21.0% Asian Indian, 13.3% Chinese, 4.5% Filipino, 2.8% Japanese, 1.9%
Korean, and 1.9% Vietnamese). For women with multiple pregnancies (n = 5383) during this
6-year study period, only the first pregnancy episode was selected for inclusion in this study.

Prevalence of GDM and its risk factors

Patient characteristics are described in Table 1. There were significant racial/ethnic
differences in the prevalence of GDM risk factors, as shown in Table 1. Proportions of
patients with advanced maternal age (=35 years) ranged from 18.0% in Asian Indians to
51.9% in Japanese. Compared with NHWs, NHBs, Hispanics, Asian Indians, and Filipinos
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had lower proportions of mothers aged 35 or older, whereas Chinese, Japanese, and
Vietnamese had higher proportions of mothers with advanced maternal age (=35 years).

Normal weight (BMI < 25 kg/m?2) patients ranged from 48.4% in NHBs to 92.5% in
Japanese according to the CDC standards. Asian subgroups, except for Filipinos, had higher
proportions of mothers with normal weight prior to pregnancy compared with NHWSs,
whereas NHBs and Hispanics had higher proportions of mothers overweight or obese. Using
the WHO/ADA BMI cut-off points for Asians greatly increased the prevalence of
overweight and obesity (BMI = 23 kg/m?) among Asian American subgroups, in particular
among Asian Indians and Filipinos, whose prevalence increased by 22.4% and 23.5%,
respectively.

Racial/ethnic minority groups, except for Japanese and Koreans, had significantly higher
prevalence of family history of type 2 diabetes than NHWs. Foreignborne mothers ranged
from 21.2% in NHWSs to 97.0% in Asian Indians.

Age-adjusted prevalence of GDM was significantly higher among Hispanics (13.3%) and all
Asian American subgroups (Asian Indian: 19.3%, Chinese: 15.3%, Filipino: 19.0%, Korean:
12.9%, Vietnamese: 18.8%), except for Japanese (9.7%), compared with NHWSs (7.0%)
(Table 1). The racial/ethnic differences between Asian subgroups and NHWs persisted after
adjusting for maternal education, parity, smoking, insurance, and the studied GDM risk
factors (Figure 1). There were no significant differences in adjusted GDM risk between
Hispanics, Japanese and NHWSs. NHBs had a significantly lower risk of GDM compared
with NHWs.

Relative contributions of risk factors to GDM

We then examined the adjusted relative risks and adjusted PAFs of GDM by risk factors
(Table 2) in the five largest racial/ethnic groups (NHW, Hispanic, Asian Indian, Chinese, and
Filipino). Interaction terms were tested to explore potential racial/ethnic differences in the
studied GDM risk factors. There was a significant interaction between race/ethnicity and
advanced maternal age (P < 0.05). Specifically advanced maternal age had a smaller but still
significant impact on GDM among Asian Indians [relative risk (RR) 1.3, 95% CI 1.1, 1.5]
and Chinese [RR 1.3, 95% CI 1.1, 1.5] compared with NHWSs [RR 1.8, 95% CI 1.5, 2.2] and
Hispanics [RR 2.0, 95% CI 1.6, 2.6].

The adjusted PAFs of maternal age =35 years ranged from 8.5% among Asian Indians to
22.7% among Hispanics (Table 2). When the CDC standard cut-off points were used, the
adjusted PAFs of overweight/obesity ranged from 7.9% among Chinese to 42.3% among
Hispanics. When the WHO/ADA BMI cut-off points for Asians were applied, PAFs
increased for all studied Asian American subgroups (Asian Indian: 39.0%, Chinese: 15.9%,
Filipinos: 38.2%). The PAFs of family history of type 2 diabetes ranged from 17.9% among
Filipinos to 22.9% among Chinese. The estimated PAF of foreign-borne status was highest
among racial/ethnic minorities such as Chinese (40.2%) and Filipinos (30.2%), and lowest
among NHWs (5.4%) who were mostly US borne. Collectively, the studied risk factors
altogether contribute to 57.2% of GDM among NHWSs, 69.5% among Hispanics, 65.9%
among Asian Indians, 65.8% among Chinese, and 71.1% among Filipinos.
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Our study demonstrates substantial variation of prevalence and risk factors of GDM across
racial/ethnic groups. Advanced maternal age, overweight/obesity, family history of type 2
diabetes, and foreignborne status are shown to be significant contributors to GDM in our
study population, which has diverse racial/ethnic and cultural backgrounds. Together, the
studied risk factors accounted for almost two thirds of the risk for GDM, ranging from
57.2% among NHWs to 71.1% among Filipinos. The observed variation in PAF can be
attributable to racial/ethnic differences in relative risks and prevalence rates of these risk
factors.

From a public health perspective, overweight/obesity is considered the most important risk
factor for GDM because it is the most modifiable among the four studied risk factors. Our
findings provide quantitative evidence to support this statement. Overweight/obesity was
associated with the largest adjusted PAF for GDM across all racial/ethnic groups studied,
except for Chinese. When CDC standard BMI cut-off points were used, overweight/obesity
was a more important risk factor for NHWs and Hispanics than for Asian Americans
because of its higher relative risk and higher prevalence among NHWSs and Hispanics. The
use of WHO/ADA BM I cut-off points for Asians increased the prevalence of overweight/
obesity and strengthened the association between overweight/obesity and GDM risk for
Asians. When using WHO/ADA cut-off points for Asians, the overweight/obesity PAF
suggests that in this cohort, up to 39.0 % of GDM among Asian Indians, 15.9% among
Chinese and 38.2% among Filipinos could be attributed to pre-pregnancy overweight/
obesity. This finding supports the use of WHO/ADA BMI cut-off points for Asian
Americans because the standard BMI cut-off points may misclassify overweight/obesity
status among Asian Americans and underestimate the impact of being overweight/obesity on
GDM. Consistent with the recent ADA position statement, our study suggests that lower
BMI cut-offs (=23 kg/m?) should be applied to Asian Americans when screening for GDM,
in addition to type 2 diabetes.

Advanced maternal age and family history of type 2 diabetes are also important risk factors
for GDM. Advanced maternal age is particularly important for NHWs and Hispanics
because of its stronger association with GDM risk in these populations compared with Asian
Americans. We speculate that these differences represent the ways the pathophysiology of
GDM may differ by race/ethnicity. Replication in future studies is needed. Similarly,
although family history of type 2 diabetes is associated with increased GDM risk among all
studied racial/ethnic groups, it is more powerful for Asian Indians and Chinese. Both family
history and maternal age are generally considered non-modifiable; however, public health
and medical care approaches can be employed to reduce their impact on GDM. For example,
information about GDM risk associated with advanced maternal age can help women make
an informed decision about pregnancy timing. In addition, special care and patient education
such as culturally sensitive family-based interventions can be provided to women with a
family history of type 2 diabetes to help prevent GDM and type 2 diabetes because they are
at elevated risk for both conditions.?’
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Also consistent with our hypothesis, we found that foreign-borne NHWSs, Hispanics,
Chinese, and Filipinos had a significantly higher risk of GDM compared with their US-
borne counterparts. This corroborates findings from another study that evaluated GDM by
race/ethnicity and country of birth.1# Findings from our study further demonstrate that
disparities in GDM risk exist in foreign-borne women even after controlling for other GDM
risk factors. Although it remains unclear why the foreign-borne population has a
significantly higher risk for GDM, health care organisations and policymakers should
consider providing culturally tailored prevention and intervention to immigrant populations
to help them maintain a healthy lifestyle and to buffer the negative effects of potential risk
exposure. In addition, based on our findings, WHO/ADA BMI cut-off points for Asians
should be applied to the Asian immigrants considering their particularly high risk for GDM.
In addition, future studies are needed to more fully explore the impact of acculturation on
GDM among foreign-borne mothers, as length of time in the US is likely a better marker of
acculturation than simply place of birth, which was the only variable available to us for
analysis on the current birth records.

The main strengths of this study include using information from a large health care
organisation with a uniquely diverse population enriched with Asian Americans. Although
the majority of patients in the study cohort had health insurance and thus medically
underserved populations were under-represented, this geographic and socioeconomic
limitation also provides better internal validity for racial/ethnic group comparison by
minimising potential unmeasured socioeconomic confounders. In addition, information from
both EHR and state birth certificate were used complementarily to better capture mothers’
characteristics and their GDM outcome. Furthermore, by using the PAF we took both
relative risk and population prevalence of these risk factors into account when assessing their
contribution to GDM in this population.

The findings from this study should be interpreted with caution. First, the prevalence of
GDM may be underestimated because our study included all pregnancies, not just
pregnancies that were screened for GDM at the study organisation. However, we used GDM
status from the state birth certificate to augment GDM test results and diagnoses in the EHR.
In fact, very few GDM cases were reported additionally on the state birth certificate. Our
estimates of GDM prevalence are comparable with findings from prior studies.12.13 Second,
PAF assumes a causal association between a risk factor and outcome. Thus, we have focused
on well-documented risk factors for GDM. The study design and exposure ascertainment
methods ensured that these risk factors preceded the outcome. Confounders of the risk
factor—-GDM association were controlled for in the multivariable regression models, and
adjusted RRs were used for computing PAF. Third, because PAF can be influenced by the
prevalence of exposure to the risk factors in the population, results in our study population
may not apply to another population with a different GDM risk factor profile. However, we
found comparable PAF estimates for overweight/obesity with previous findings from the
state of Florida, suggesting some robustness of our estimates.28 Fourth, we used
prepregnancy BMI information from the state birth records. Although this is the best
available information on pre-pregnancy BMI, we should be aware that some of this
information is self-reported and thus subject to self-report bias. Finally, we identified
mothers with GDM using information from EHR and the state birth certificate. Two thirds
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(66%) of GDM cases were identified through EHR only, 3% through state birth certificate
records only, and 31% through both data sources. Regarding the disagreement of GDM
cases between EHR and state birth certificate records in our study, we conducted further
analysis and found no significant difference in maternal characteristics (race/ethnicity,
maternal age, BMI, family history of type 2 diabetes, foreign-borne status) between GDM
cases identified by EHR and state birth certificate records. Previous national studies have
indicated that state birth certificate may underestimate GDM prevalence when comparing
with other data source such as the Pregnancy Risk Assessment Monitoring System
Questionnaire.! Our study suggests that the use of EHR may provide important
complementary information to state birth certificate.

Conclusions

Asian Americans are one of the fastest growing racial/ethnic minority groups and have been
shown to have the highest rates of GDM among all racial/ethnic groups. In order to reduce
the overall burden of GDM, future studies should focus on tailored lifestyle modification
and weight control to reduce the prevalence of risk factors in these populations. For
example, the WHO/ADA BMI cut-off points for Asians should be applied to Asian mothers
for screening and intervention purposes.
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Figure 1.
Adjusted relative risk (95% CI) of GDM by race/ethnicity. Adjusted for maternal education,

parity, smoking, insurance type, with NHWs as reference group.

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2019 May 15.



Page 12

Puetal.

7'06 58 6'G8 9'89 8'G8 0'L6 00§ 9.2 A4 aul0g-ubaiod
(%) AnnneN
697 v'L€ €1e 1785 L'6€ 7’85 TS 9Ly 0'9g (%) Waz.L Jo Aloisiy Ajiureq
0'G 34 8 7'oT 8 GTI (522 = 1INQ) 85300
€67 0z gt AL 502 0'6€ (522 > INg 5 £2) Whiemian0
L'SL 1L L'18 7oy L'9L S6 (€2 > 1IN1g) WB1eM [ewION
(%) (vav/OHM) INg AoueuBaid-aid
g1 Sz 0T z6 TT LY 2oz v'ee 96 (0 = 1NQ) 85800
96 00T g9 602 8L a4 0°0¢ z6e €0 (0g > 1NG 5 G2) Wb1_MIIAO
688 5.8 6’26 6'69 176 6TL 8’67 '8y T0L (52 > 1ng) Wb1am eurioN
(%) 1INg Adueubaid-aid
0T 60 LT ST L0 €0 1€ €9 ST BYOo
AR 5.9 9YL €'€S 8'65 8L €8¢ vy 8'85 Odd
8'6¢ L'0g v'ee 9ey 188 9/ G0e 7'Ge 0'GE OWH
0 60 €0 97T 80 €0 182 6T Ly [BD-1PSN
(%) @oueinsu| Arewiid
L0 v'0 €0 80 10 10 60 9 9T (%) Bunjows
eTT 08 9 §'81 6'G 8 9'€T €81 YA alow o g
8've €Ge A 0z 7'ee vy 8'1e 78z '€ T
6'€S 195 z'8s g6y 109 8'65 C¥44 G'es T8 0
(%) Ared
608 568 €8L 7.9 Tv6 7’16 'S¢ 0'Sy T'€L anoqe Jo aa10ap 868100
€07 Ll LvT §'Ge €Y 7T G'6e 9°0¢ z9t aba]100 awos
88 8 0L 7L 9T A T'6Y r've L0t $$9] 10 |00y YBIH
(%) uoneanp3
L'ey ey 6'1S 0'GE 6'9v 08T 9Te 8.2 T8¢ (%) sieakge=
6'€E 6'€E 8've 92e eve €Te 9'6¢ 8'0€ 6'2€ (sreak) Asanijap 1e oy
09¥ 29y 289 9607 902¢€ 6905 LLLE r434 1106 Jaguinu fejoL
asoweupIA  Uesloy assueder ouldijl4  8SBUIYD  UeIpUu| dluedsiH  Xoe|qoluedsiH-UON  @1IYM dlueds|H-UON 159108 Jeyo welred

uesy

Author Manuscript

‘TalqeL

Author Manuscript

A21uy18/80R1 SS0J9® ‘SI1ISIIBIoRIRYD JUBIed

Author Manuscript

Author Manuscript

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2019 May 15.



Page 13

Puetal.

‘uolesiuefio sourUSIUTEW UIjeay ‘OINH ‘uonesiuebio Japiroid pallagaid ‘Odd

88T 62T 1'6 06T €GT €67 €eT 6Y 0L (%) IN@O paisnipe-aby
181 12T g8 8'8T 79T 8L 80T 67 0L (%) Was
asOWRURIA Uealo) assueder ouidiji4 8saulyd  Uelpu| OluedsiH  oe|qoluedSIH-UON  @1IUM dluedsiH-UON Sol1s1e10R reyo Jusliled

uesy

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2019 May 15.



Page 14

Puetal.

*(s10108) YSUI |[e pue ‘sniels souelnsul ‘Buijows ‘Ajiied ‘uoireonpa [eusarew oy paisnipe) [eAlsiul 82USPIIUOD ‘1D

"SUeISY 10} Sjuiod 1J0-1Nd ING YAV/OHA Buisn pateinofed,

p(868°L0E)TTL ,(€€8°'798) 899 ,(5/8'v'22)6'G9 (L€8'G9r)G69  (L'69'€TH) T'LS dvd [eoL
(00s‘v'2)coe (995 ‘2'02) ZOY (e'6v'0) 0'CT (eog'se) LT (9621 V'S aulog-ubiaio
(S¥€ ‘0) 62T (cze'ren)eze  (0ze'sen)9ce  (8lz'6L) 08T (e'52'9TT) 58T se19qeIP 40 AI01SIY Ajiwe-
(0es'z1e)z8e (602 '80T)6'ST (9L 'L'62) 0'6€ 8530 10 YB1aMIaN0 YAV/OHM
(6've ‘T'TT) €€ (eeT've)eL (eee'v'L1)56c  (5€5'9'62) €2 (T'se ‘v'ze) 6'8C 2530 10 yB1amiano
(rve'ee) 68T (6zz'v1) et wvr'se)ss  (GTE'vED) L'ee (soe'TyT) S2e Gz abe [eusatelN
(12 %S6) 4vd
(8TTTST (oz'TmsT (Tz'g0)eT ZTTnvT (otTmET aulog-ubiaio
®TTDYT (6T'YT)9T (ez'sT)8T (tz'znot (oz'vn) LT se19qeIp 40 AI01SIY Ajiwe-
(Gzv1)6T (6T'€T)9T (zz'11)671 8530 10 YB1aMIaN0 YAV/OHM
(Tzznot (6T'2T)ST (oz'stLT (8z'1m) e wez'Lmoze 2530 J0 yB1amiano
(tz'enor (ST'TnET (sT'TnET (9z'9m) 02 (zz'sT)8T Gz abe [eusareN
(12 %56) ¥Y

ouidiji4 as_uIyD uelpu| oluedsiH dHYm ojueds|H-UON

uessy

sdnoJb a1uya/eroes Jofew ssouoe ‘si019e) YSII J0J SnlIjjaw Sa1agelp [euoielsab Jo uonoel) ajgeingriye uonendod pue ysii aane|al paisnlpy

Author Manuscript Author Manuscript

‘¢ slqeL

Author Manuscript Author Manuscript

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2019 May 15.



	Abstract
	Methods
	Ascertainment of GDM status
	Ascertainment of GDM risk factors
	Statistical analysis

	Results
	Prevalence of GDM and its risk factors
	Relative contributions of risk factors to GDM

	Comment
	Conclusions
	References
	Figure 1.
	Table 1.
	Table 2.

