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Predictors of gestational diabetes mellitus in a high-

parity community in Saudi Arabia
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ABSTRACT A study in Riyadh, Saudi Arabia investigated the prevalence of gestational diabetes mellitus (GDM)
and its predictors in a high-parity group of pregnant women (n = 633, 50.1% grand multiparas). The prevalence of
GDM was 12.5% and 3.8% by World Health Organization and American Diabetes Association criteria respectively.
Multiparous women were 8.29 times more likely to have GDM than nulliparous women. However, after
adjustment for maternal age and history of abortion, nulliparous women were 2.95 times more likely to develop
GDM than parous women. The probability of GDM for a parous woman increased from 2% to 21% when age
increased from 20 to 40 years. The high rate of GDM among grand multiparas may be due to the confounding
effect of maternal age.

Facteurs prédictifs du diabéte gestationnel au sein d'une communauté a parité élevée en Arabie saoudite

RESUME Une étude portant surla prévalence du diabéte gestationnel et sur ses facteurs prédictifs au sein d'un groupe de
femmes enceintes a la parité élevée (n = 633, dont50,1 % de grandes multipares) a été réalisée a Riyad (Arabie saoudite).
La prévalence de cette maladie était de 12,5 % et de 3,8 % selon les criteres de I'OMS et de 'ADA, respectivement. La
probabilité des femmes multipares de présenter un diabete gestationnel était 8,29 fois supérieure a celles des femmes
nullipares. Toutefois, apres ajustement des données en fonction de I'age maternel et des antécédents d’avortement,
les nullipares se sont révélées 2,95 fois plus susceptibles de présenter un diabete gestationnel que les femmes pares. La
probabilité pour la femme pare de contracter cette maladie augmente de 2 % a 21 % entre 20 et 40 ans. Le fort taux de
diabete gestationnel chez les grandes multipares peut étre lié au facteur confusionnel de I'age maternel.
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Introduction

Gestational diabetes mellitus (GDM)
is defined as carbohydrate intolerance
of varying degrees of severity with onset
or first recognition during pregnancy
[1,2]. Women with GDM are at risk of
pre-eclampsia and their babies are at risk
of macrosomia and perinatal mortality
[34]. The prevalence of GDM ranges
from 1% to 14% of all pregnancies, de-
pending on the population studied and
the diagnostic tests and criteria em-
ployed [S]. The oral glucose tolerance
test (OGTT) has for several decades
been the international standard for the
diagnosis of diabetes in nonpregnant
adults. However, the criteria for defining
diabetes differ between the American
Diabetes Association (ADA) [1,6]
and the World Health Organization
(WHO) [2], with the WHO now char-
acterizing GDM as the joint category of
diabetes and impaired glucose tolerance.
The appropriateness of these different
diagnostic criteria has been debated [7];
nevertheless women meeting the defini-
tion for GDM by either set of criteria
are at greater risk of complications than
women without the diagnosis.

Screening for GDM using risk-
factor assessment is common practice
internationally, although an obvious
limitation is that data on risk factors
related to prior obstetric events are
not available for nulliparous women
[8]. High parity (5+) is common in
developing countries, especially in
Arab nations such Saudi Arabia where
large families are the norm [9]. The
association between multiparity and
pregnancy outcomes has been studied
extensively [ 10—12], as has the relation-
ship between parity and risk of type 2
diabetes [13]. However, the findings are
inconsistent, and whether multiparity
is related to adverse maternal and fetal
outcomes remains uncertain.

The aim of the present study was to
estimate the prevalence of GDM among
pregnant women attending the King
Fahd National Guard hospital, Riyadh,

Saudi Arabia, using both WHO and
ADA criteria and to investigate parity as
a predictor of GDM in this high-parity

community of pregnant women.

All pregnant women attending the an-

tenatal clinic of King Fahd hospital, part
of the National Guard Health Affairs
services, are routinely subjected to an
OGTT at 24-28 weeks gestation. The
diagnosis of GDM is based upon the
results of both the fasting sample and/
or the 2-hour OGTT test. The treating
physician is notified immediately of any
abnormal results, so that the woman can
be referred to a specialized GDM clinic.

Sample

All pregnant women who attended the
antenatal clinic during the period July
2005-July 2006 (n = 770), who had
no previous history of diabetes without
pregnancy were the target group of the
present study. After excluding women
who suffered an abortion before reach-
ing 2428 weeks gestation (17 =30) and
those who refused the OGTT or did not
attend for testing (n = 107), the final
sample was 633 pregnant women.

Data collection

The OGTT was performed in the morn-
ing after a 12-hour overnight fast and
3 days of minimal carbohydrate diet
and unlimited physical activity. Plasma
glucose was determined before and 2
hours after administration of a 75 g glu-
cose solution (Glucola) [S]. GDM was
considered present if venous plasma
glucose was equal or greater than the
threshold values according to WHO
criteria (fasting plasma glucose > 7.0
mmol/L or plasma glucose 2 hours
after glucose load > 7.8 mmol/L) [2]
and according to the ADA criteria (fast-
ing plasma glucose > 5.3 mmol/L and
plasma glucose 2 hours after glucose
load > 8.6 mmol/L) [1].

A review was made of the records
of all pregnant women to collect data
on age, gravidity, parity and history of
previous abortion. Parity was classified
as: nulliparous (no previous viable preg-
nancy), multiparous (given birth to 1-4
children) and grand-multiparous (given
birth to S+ children) [10-12,14-16].

Ethical issues

The blood tests were performed free
of charge as a part of the ongoing rou-
tine care of pregnant women at this
centre and the women signed consent
for management at the first booking
antenatal visit. For the present study the
records of all data were kept confiden-
tial. The study received ethical clearance
from the institutional review board and
the ethics committee of King Abdulaziz
Medical City, National Guard Health
Affairs in Riyadh.

Analysis

Data were analysed using SPSS, version
11. The chi-squared test was applied
to compare categorical data. To inves-
tigate parity as a predictor of GDM,
logistic regression analysis was applied
with GDM as the dependant variable
against maternal age, parity (nulliparous
versus parous) and history of previous
abortion (positive versus negative his-
tory) as independent variables. Analysis
of covariance (ANCOVA) was used
to compare means of fasting glucose
and 2-h glucose, adjusted for age and
history ofabortion, between nulliparous
and parous women. Significance was
assumed if P-value was less than 0.0S.

The 2-h OGTT was completed by, 633
(82%) women. According to WHO
criteria, GDM was diagnosed in 79
women, a prevalence of 12.5% (95% CI:
10.0%-15.3%), while according to ADA
criteria there were only 24 women with
GDM, a prevalence of 3.8% (95% CI:
24%-5.6%) (Table 1). Only 24 women
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WHO criteria

Diabetes

No diabetes
Total

24

24

Table 1 Results of 2-hour 75 g oral glucose tolerance test in pregnant women according to both World Health Organization
(WHO) and American Diabetic Association (ADA) criteria for diagnosis of diabetes mellitus

ADA criteria
Diabetes No diabetes
No. %
29.6 55 70.4 79 12.5
0 - 554 100.0 554 875
3.8 609 96.2 633 100.0

k=0.433,P<0.001.
Sources: WHO 1999 [2]: ADA 2000 [1].

(100% of ADA-defined cases and 29.6%
of WHO-defined cases) were positive
by both criteria. All ADA-defined cases
were detected by WHO criteria, while
only 29.6% of the WHO-defined cases
were detected by ADA criteria.

Among this group, 31 (50.1%) were
grand multiparas. Table 2 shows the
univariate association of GDM with
maternal age, parity and history of abor-
tion. The prevalence of GDM according
to WHO criteria was significantly as-
sociated with maternal age (), . =2.89,
P <0.001) and parity (x* = 18.06, P <
0.001) but not with a history of abortion

(x*=4.8S,df =3, P =0.18). There was
a significant and progressive increased
prevalence of GDM with increasing
maternal age, from 5.6% at 2029 years
to 28.3% among women aged 40+ years.
The prevalence of GDM was 9.5% (95%
CI:3.6%-19.6%) amongthe nulliparous
women, 6.3% (95% CI: 3.9%-10.5%)
among the multiparas (14 live births)
and 18.2% (95% CI: 14.1%-23.2%)
among grand-multiparous women (S+
live births). Multiparous women were
8 times more likely to have GDM [un-
adjusted odds ratio (OR) 8.29,95% ClI:
1.01-179.87] than nulliparous women.

Logistic regression analysis was ap-
plied, with maternal age, parity and his-
tory of abortion as independent variables
against GDM as the dependant variable
(Table 3). When the regression model
was assessed for goodness of fit, 87.1% of
all cases were found to be correctly classi-
fied according to the presence of GDM.
Table 3 shows the estimated coeflicients
and their exponential from the logistic
regression model that predicted GDM
from a constant and the variables: age in
years, parity (1 for nulliparous) and his-
tory of abortion (1 for positive history).
The y*-value for the model was 30.55

Table 2 Prevalence of gestational diabetes mellitus (GDM) among pregnant women by World Health Organization criteria
according to selected maternal characteristics

Characteristic Total (n = 633) Prevalence of GDM 95% CI
No. % No. %

Age group (years)
<20 21 3.3 0 0.0 1
20-29 180 284 10 5.6 1.20 0.15-27.05
30-39 379 59.9 54 14.2 3.62 0.50-73.66
40+ 53 8.4 15 28.3 8.29 1.01-179.87*

LT =22.89, P<0.001

Parity (no. of live births)
Nulliparous (0) 63 9.9 6 9.5 1
Multiparous (1-4) 253 40.0 16 6.3 0.68 0.24-2.03
Grand multiparous (5+) 317 50.1 57 18.2 212 0.83-5.75

¥ =18.06, df =2, P < 0.001

Previous abortion (no.)
0 351 55.4 36 10.3 1
1 176 27.8 28 15.9 1.77 1.02-3.09*
2 77 12.2 1 14.3 1.46 0.66-3.14
3+ 29 4.6 4 13.8 1.40 0.39-4.57

¥ =3.76,df=3,P=0.29
*P<0.05.

OR = odds ratio; Cl = confidence interval.
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Table 3 Logistic regression analysis of gestational diabetes mellitus with maternal age, parity and history of abortion

Independent variable
Maternal age

Abortion (+ve history =1)
Parity (nulliparous =1)

Constant

B SE P-value OR 95% Cl
0.0124 0.025 <0.001 113 1.08-1.19
0.341 0.253 0.18 1.41 0.86-2.31
1.083 0.540 0.045 2.95 1.03-8.51

-6.288 0.905 <0.001 0.002

SE = standard error; OR = odds ratio; Cl = confidence interval.

(P <0.0001). Age was the most highly
significant predictor of GDM, with in-
creasing maternal age associated with a
greater likelihood of GDM (OR 1.13;
95% CI: 1.08-1.19, P < 0.001 ]. Nullipar-
ity was significantly associated with the
occurrence of GDM after adjusting for
maternal age and history of abortion
(OR 2.95;95% CI: 1.03-8.51, P < 0.05).
A history of abortion was not associated
with GDM after this adjustment (OR
141;95% CI: 0.86-231,P= 0.18).

Given the previous coefhcients,
the logistic regression equation for the
probability of occurrence of GDM
was: Z =-6.288 +0.124 (age in years)
+0.341 (history of abortion) + 1.038
(parity). Applying this to a pregnant
woman who is 20 years with values of 0
for the remaining independent variables
(ie. a parous woman with no history of
abortion), we find: Z = -6.288 +0.124
(20) = -3.808. The probability of GDM
is then estimated as: 1/1 +e-z=1/1
+e—(~3.808) = 0.02. Based on this, we
would predict that a nulliparous woman
is only 2% likely to get GDM. Following
the same procedure for a woman aged
40 years, the estimated probability of
GDM was: 1/1 + ¢ — (~1328) =021,

ie. GDM is 21% likely to occur at this
age. However, if this same woman of
40 years of age was nulliparous, then
applying the value of 1 for parity, the
estimated probability of GDM is 1/1
+e—(~0245) = 044, ie. the probability
will rise to 44%, indicating a higher pos-
sibility of GDM.

Table 4 compares nulliparous and
parous women according to selected
variables. In the bivariate analysis, pa-
rous women had a significantly higher
mean maternal age [32.62 (SD 547)
years versus 22.40 (SD 4.01) years]
(t=19.83, P <0.001) and higher rate
of positive history of previous abor-
tion (48.4% versus 12.5%) (x* = 34.02,
P <0.001). The groups were similar
in terms of the results of the OGTT.
However, after adjustment for age and
previous history of abortion, nulliparous
women had significantly higher mean
2-hglucose values (P < 0.01) and higher
prevalence of GDM (P =0.045).

Discussion

GDM is an asymptomatic condition

most of the time and the effectiveness

of its detection has not been adequately
tested. Based on ADA criteria for diag-
nosis of GDM, 3.8% of the studied preg-
nant women who completed the 2-h
75 ¢ OGTT had a diagnosis of GDM.
The corresponding figure according
to WHO criteria for GDM was 12.5%.
The latter figure is comparable with the
incidence in Jeddah city (12.5%) [17]
but is higher than the figures reported
for Saudis living in the Dammam [18]
or Riyadh [19] areas. It is compatible
with figures from other nearby countries
[20], but still higher than those of some
developed countries [21]. However,
comparison of the incidence in different
communities may lack validity due to
the diversity in the diagnostic criteria
used.

The findings of the present study
revealed that all cases of GDM by ADA
criteria were detected by WHO criteria,
while less than 30% of cases detected by
WHO criteria were also diagnosed by
ADA criteria. Meanwhile, the number
of GDM cases according to WHO cri-
teria (1 = 79) was more than 3 times
that for cases detected by ADA (n =
24). This is consistent with the guide-
lines of the Society of Obstetricians and

Table 4 Comparison between nulliparous and parous women according to selected variables

Variable

P-value P-value

Mean (SD) maternal age (years)
Positive history of abortion (%)
Fasting plasma glucose (mmol/L)
2-hour plasma glucose (mmol/L)
Prevalence of GDM (%)

Nulliparous Parous
) (n=572)
22.4(4.0) 32.6 (5.5)
12.5 48.4
4.92 5.02
6.08 6.15
9.5 12.8

(unadjusted) (adjusted)?
t=19.83, P<0.001 =

x> =34.02, P<0.001 =

0.24 0.61
0.71 0.01
0.30 0.045

Data are shown for women whose data were available.

“Adjustment was made for maternal age and history of abortion.
GDM = gestational diabetes mellitus; SD = standard deviation.
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Gynaecologists of Canada, who report-
ed that the use of WHO criteria would
approximately double the number of
women diagnosed with GDM [22].

According to Schmidt et al. [4],
women meeting the definition for
GDM by either WHO or ADA criteria
were at greater risk of pre-eclampsia
and their babies were at greater risk of
macrosomia and perinatal mortality
than women without GDM. Thus, until
consensus criteria are reached, these 2
criteria are valid options for the detec-
tion of adverse pregnancy outcomes.
However, assuming that effective treat-
ment is available, WHO criteria, by
identifyingalarger number of cases, may
have greater potential for screening.

High parity (parity 5+) is common
in developing countries, especially in
Arab nations where large families are
the norm. The incidence of grand mul-
tiparity ranges from 0.6% in Croatia
and Hong Kong [ 15] to 5% in Trinidad
[14], 11% in Nigeria [23] and above
30% in the United Arab Emirates
[24] and Sudan [11]. In the present
study, 50.1% of all pregnant women
were grand multiparas. Many studies
have been conducted to investigate the
relationship between high parity and
adverse birth outcome [10-12,14-16].
The relationship between parity and risk
of type 2 diabetes has also been exam-
ined [13]. Most reported associations
between parity and diabetes have not
been adjusted for age or body adiposity,
both of which are likely to be important
confounding factors [ 13,25]. In studies
that have presented results adjusted
for age and adiposity [13,26,27], the
findings have been highly inconsist-
ent. In the present study, when parity
was used as an ordinal variable, GDM

References

was significantly more prevalent among
nulliparas as well as grand-multiparas,
while it showed the lowest prevalence
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It has been reported that many
complications are associated with grand
multiparity, including GDM, which
was shown to increase with maternal
age [16]. That is to say, the association
between parity and adverse maternal
complications might actually be due to
the confounding effect of maternal age.
In the present study, maternal age was
strongly associated with the occurrence
of GDM, with pregnant women aged
40+ years about 8 times more likely to
have gestational diabetes (OR =829)
compared with younger women. Even
after adjusting for parity and history
of previous abortion using logistic re-
gression analysis, maternal age was still
a significant independent predictor
of GDM. The results of the present
study revealed that the probability of
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occurrence of GDM increased from
2% to 21% when age increased from
20 to 40 years, and this later probability
was doubled (i.e. 44%) for women who

were nulliparous.

Some limitations have to be ad-
dressed in the present study. First it was
a relatively small sample size that might
not allow the results to be generalized.
Secondly we used only 2 of the 3 read-
ings of plasma glucose recommended
for diagnosing GDM by the ADA (fast-
ing and 2-h, but not 1-h readings).

From the findings of this study, and
considering its limitations, we conclude
that:

o Accordingto WHO criteria the preva-
lence of GDM at King Fahd National
Guard Hospital is high (12.5%).

« Nulliparity could be considered as
a significant independent predictor
of GDM until further studies with
higher numbers of nulliparas are done

to support this finding.

 Maternal age is a significant predictor
of GDM, and the high rate of GDM
among grand multiparas could be
due to the confounding effect of ma-

ternal age.
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