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Objective: To estimate the prevalence of preeclampsia in a contemporary population of Mongolian
women living in urban and rural areas. We determined the sensitivity and specificity of diagnosis based
on established diagnostic criteria and assessed whether local diagnostic criteria were similar to those
used in the US.

Study design: Cross-sectional study of urban and nomadic pregnant women recruited in Ulaanbaatar

{)(eyW(l)rds: ) (n=136) and rural provinces (n = 85).
l\;;icgs;np“a Main outcome measures: Preeclampsia defined as hypertension new to pregnancy after 20 weeks and pro-

teinuria (or protein creatinine ratio >0.3 and dipstick reading > +1) or in the absence of proteinuria,
hypertension and onset of: renal insufficiency, impaired liver function, thrombocytopenia, pulmonary
edema, cerebral/visual symptoms. Prevalence of preeclampsia based on established criteria was com-
pared with prevalence based on local physician’s diagnosis.
Results: Prevalence of local physician diagnosed preeclampsia was 9.5% (13.2% urban, 3.5% rural).
Prevalence based on established diagnostic criteria was 4.1% (4.4% urban, 3.5% rural). Sensitivity of physi-
cian’s diagnosis was 23.8%, specificity was 98.0%, false negative rate was 2.0% and false positive rate was
76.2%. While prevalence based on local physician’s diagnosis was over double that based on diagnostic
criteria, overdiagnosis did not result in adverse effects. Women fulfilling diagnostic criteria for
preeclampsia had babies with higher birth weights than women who did not (p-value = 0.006).
Conclusion: The 4.1% prevalence of preeclampsia in Mongolia was consistent with global estimates of 2—
8%, suggesting the pathophysiology of preeclampsia here may be similar to that found globally.
Sensitivity of physician’s diagnosis was low, specificity was high.
© 2016 International Society for the Study of Hypertension in Pregnancy. Published by Elsevier B.V. All
rights reserved.

1. Introduction natal morbidity and mortality [1-3]. In a cross-sectional study of

24 countries using the WHO Global Survey on Maternal and Peri-

The global prevalence of preeclampsia, pregnancy associated
hypertension and proteinuria, has been estimated at between 2%
and 8%, and is one of the main contributors to maternal and peri-
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natal Health, the prevalence of preeclampsia (based on newly diag-
nosed hypertension after the 20th gestational week and
proteinuria) in low and middle income countries in Africa ranged
between 0.9% in Angola to 3.7% in Uganda, in Latin America
between 3.2% in Argentina to 8.2% in Brazil, and in Asia between
1.2% in Vietnam to 5.6% in the Philippines [2]. In developing coun-
tries, preeclampsia is currently responsible for approximately 8
million pre-term births and 20 million low birth weight infants
[2]. Gathering adequate statistics on preeclampsia has been hin-
dered in part by lack of adequate maternal care in the developing
world. Thus, the true prevalence of preeclampsia in the developing
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world is likely known with less precision than in more developed
countries.

We present unique data on the prevalence of preeclampsia
based on clinical and laboratory measures in a population of Mon-
golian women living in urban and rural areas. In addition, we pre-
sent data on the sensitivity and specificity of the local physician’s
diagnosis, and the maternal and perinatal characteristics of preg-
nancies that were and were not diagnosed with preeclampsia.

2. Materials and methods

The data derive from a cross-sectional study that was designed
to assess pregnancy hormone concentrations in urban and noma-
dic pregnant Mongolian women. The study was conducted at two
maternity hospitals in Ulaanbaatar, Mongolia’s capital, and two
secondary care hospitals in the Mongolian rural provinces of
Selenge and Bulgan. The protocol was approved by the Ethical
Review Board of the Ministry of Health and the Ethics Review
Board at the National University of Mongolia, as well as the Insti-
tutional Review Boards at the Harvard T.H. Chan School of Public
Health and the National Cancer Institute. Eligibility criteria for
the study included being at least 18 years of age, having a naturally
conceived, singleton, uncomplicated (at the time of recruitment)
pregnancy and receiving care at the maternity hospital in Ulaan-
baatar, the Bulgan General Hospital or the Mandal soum’s general
hospital, Selenge aimag. Women were excluded if they had a diag-
nosis of preeclampsia, or had other complications, during the time
of recruitment. None of the women were excluded because of
preeclampsia being diagnosed in prior pregnancies. A local study
coordinator at each site, in addition to obstetricians and other
health personnel collected the data. Eligible pregnant women were
recruited by an obstetrician or nurse during one of their third tri-
mester visits; 100% of the women agreed to participate. Of the
413 Mongolian women who participated in this study, 207 were
from Ulaanbaatar and 205 were from either Selenge or Bulgan.
During a routine third trimester visit, height and weight were mea-
sured and the women were interviewed to ascertain information
on gravidity, parity, age at first pregnancy, history of pregnancy
complications, age at menarche, and smoking status. The decision
to investigate the prevalence of preeclampsia in the current preg-
nancy was made halfway through the data collection for the orig-
inal study, thus pregnancy charts were reviewed for only 53.5% of
the women (n =221; 136 from Ulaanbaatar, 61 from Selenge and
24 from Bulgan), regardless of their preeclampsia diagnosis status.
Information was abstracted on the index pregnancy, including
physician’s diagnosis of preeclampsia, and the neonate, as well as
routine blood chemistries.

44 women with
physician dx of PE

413 women total

369 women
without physician
dx of PE

The guidelines for the diagnosis of preeclampsia established by
the American College of Obstetricians and Gynecologists (ACOG)
and the International Society for the Study of Hypertension in
Pregnancy (ISSHP) in 2013 were applied to calculate the preva-
lence of preeclampsia [4-6]. The diagnostic criteria were hyperten-
sion new to pregnancy after twenty weeks defined as a systolic
blood pressure >140mmhg or diastolic blood pressure
>90 mmhg observed twice at least 4 h apart, or blood pressure
at any time over 160/110, and proteinuria defined as
>300mg/24 h urine collection or protein creatinine ratio >0.3
and a dipstick reading > +1. In the absence of proteinuria, the diag-
nosis was made with hypertension as above and a new onset of any
of the following: renal insufficiency (serum creatinine concentra-
tion >90 pmol/L), impaired liver function (elevated liver transami-
nases measured at twice the normal concentration),
thrombocytopenia (platelet count <100,000/uL), pulmonary
edema, or cerebral or visual symptoms. Despite existing guidelines,
physician diagnosed preeclampsia may include a heterogeneous
cluster of symptoms, as each woman with preeclampsia can pre-
sent differently [7]. Whether women had complications after deliv-
ery was abstracted (yes, no, bleeding).

Birthweight Z-score was calculated using the formula: Z = ’;"D"@l"m";’

where bw is each child’s birthweight, bw is the mean birthweight
for gestational age, and SD(bw) is the standard deviation of birth-
weight[8]. Small for gestational age was defined as being born
weighing less than the 10th percentile of birth weight for gesta-
tional age. This was calculated using birth weights taken in a Uni-
ted States cohort [9]. Low birthweight was defined as <2500 g and
pre-term birth was defined as <37 weeks gestation.

Descriptive statistics for maternal and perinatal characteristics
were generated for preeclampsia defined by physician diagnosis
and by established diagnostic criteria. Differences between means
were compared using t-tests or using the Wilcoxon rank sum test
when n <30 for either group and between proportions by using
chi-square tests or using Fisher’s exact test when any cell size
was less than 5. These data were presented by physician diagnosed
preeclampsia, by fulfillment of established diagnostic criteria for
preeclampsia, and by geographical area of residence. Data were
analyzed using SAS version 9.3.

3. Results

The overall prevalence of preeclampsia based upon ACOG and
ISSHP criteria was 4.1% (9/221), and was higher in Ulaanbaatar
(4.4%, 6/136) than in the rural provinces of Selenge and Bulgan
(3.5%, 3/85). The overall prevalence of preeclampsia based on the
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Fig. 1. Numbers of women with a physician’s diagnosis of preeclampsia by whether they met ACOG diagnostic criteria.
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