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Obstetric, maternal, and neonatal outcomes ®

in COVID-19 compared to healthy pregnant ™
women in Iran: a retrospective, case-control
study
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Abstract

Background: The purpose of the present study was to evaluate obstetric, maternal, and neonatal outcomes in
COVID-19 compared to healthy pregnant women in Iran.

Results: A case-control study was conducted on 55 COVID-19 as the case and 55 matched control pregnant
women in Hormozgan, Iran. Patients were considered to be cases if they had a positive COVID-19 test plus a
positive chest X-ray result. Our measures were COVID-19 symptoms, including laboratory evaluations, clinical
symptoms, and maternal and neonatal outcomes.

The most prevalent symptoms related to COVID-19 were fever (69.09%) and cough (58.18%). Less common
symptoms included fatigue, diarrhea, shortness of breath, sore throat, and myalgia. Hydroxychloroquine/
chloroquine (58.18%) and antibiotic therapy (45.45%) were the most prevalent management in COVID-19 patients.
Based on our findings, maternal and obstetric outcomes—neonatal in case groups—such as mode of delivery,
premature rupture of membrane, postpartum hemorrhage, perineal resection rate, neonates’ birth weight, Apgar
score, and neonatal asphyxia rate were similar to pregnant women without COVID-19. We observed a higher
incidence rate of premature delivery in COVID-19 cases (25 vs. 10%) (p < 0.05). In the present study, we found that
women with COVID-19 had a more than twofold increased odds of preterm labor. History of preterm delivery was
also associated with high twofold odds of preterm labor.

Conclusion: We observed a higher incidence rate of premature delivery in COVID-19 cases. Women with COVID-19
had a more than twofold increased odds of preterm labor. Considering prematurity has high morbidity and is
regarded as the primary cause of mortality in children under 5 years old, more case-control studies are needed to
ascertain the results.
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Background

The current state of the COVID-19 epidemic around the
world is intense and disturbing [1]. Coronaviruses are a
family of viruses that can cause a wide range of illnesses,
from the common cold to acute respiratory symptoms,
and can cause death due to pneumonia and respiratory
problems [2]. With the spread of the coronavirus, the in-
cidence of pregnancy in mothers is also increasing [3].
Prevention and control of the disease in pregnant
women and the potential risk of vertical transmission
have become a significant concern [4].

Limited studies have been performed on their effect
on pregnancy [5]. Since the monitoring systems for the
COVID-19 have been created, it is essential that infor-
mation about the severity of the disease and maternal
and fetal outcomes collected and reported some prelim-
inary evidence that can be used to guide the treatment
of pregnant women with COVID-19 used to be pre-
sented. In pregnant women, due to weakened immune
systems and the respiratory system (decreased dia-
phragm height, increased oxygen consumption, mucosal
edema of the respiratory tract), their tolerance to hyp-
oxia is reduced [1]. Respiratory problems are expected
to increase in pregnant women with COVID-19. How-
ever, it should be noted that the potential risks of cyto-
kine storm due to infection in pregnant women may be
severe complications and even death [6]. Together, these
factors make pregnant women, their fetuses, and their
newborns more vulnerable to infectious diseases [1].
The consequences of coronavirus in pregnant women
and their infants are unclear [7], and the results have
been inconsistent [4]. Because most studies have focused
on no pregnant people, studies on the effects of corona-
virus on pregnancy and childbirth are very limited [8].
In a 2020 study by Zhang et al., which studied 16 preg-
nant women with COVID-19 and 45 healthy pregnant
women, there was no significant difference in maternal
weight, gestational age at birth, infant weight during
labor, or maternal blood loss during surgery between
groups [4]. But according to studies, mothers with
COVID-19 are at risk for preterm birth [3, 4, 6, 8, 9],
abortion [3, 9], premature rupture of membranes [1, 4,
8], preeclampsia [1, 9], cesarean [4, 7, 9], fetal distress [1,
4, 6], prenatal dead [9, 10], and admission in NICU [9,
10], and preterm delivery is known as the most common
adverse outcome of pregnancy [9]. These complications
can be attributed to viral infections as well as physio-
logical changes that reduce a pregnant woman’s toler-
ance for hypoxia in late pregnancy [10]. Overall, a
review of the results of studies shows that clinical signs,
laboratory results, and radiographic criteria in pregnant
women with COVID-19 are the same as in non-
pregnant adults. Common manifestations of COVID-19
disease in pregnant women include fever, cough, and
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myalgia. The most common laboratory results are de-
creased lymphocytes, increased CRP in the blood, and
complications of pregnancy and delivery include in-
creased preterm delivery and cesarean section [3, 4, 6, 8,
9]. The number of studies conducted was very limited
and generally case reports and most of them are from
China. Therefore, there is a need for further studies in
this field and in different countries of the world. The
aim of this study was to compare obstetric, maternal,
and neonatal outcomes in women with COVID-19 with
healthy pregnant women.

Methods

Design and data collection

This was a retrospective case-control study. One hun-
dred ten pregnancies were referred in Shahid Moham-
madi Hospital, Bandar Abbas, Hormozgan, Iran,
between March to November 2020. The Ethics Commit-
tee of the Hormozgan University of Medical Science,
Bandar Abbas, Iran, approved the study. The study was
a retrospective analysis of medical records and anon-
ymized patient identities; thus, informed consent was
not required.

According to Zhang et al. [4] (a = 0.05; 5 = 0.2; Py,
fetal distress in COVID-19 group = 16%; P, fetal dis-
tress in control group = 1.6%), sample size was estimated
at 55 patients per group (a total of 110 persons).

(Zioaj2 + Z12) [PL(1-P1) + Py(1-P,)]
(P1-P,)°

All of the pregnant patients with COVID-19 who were
admitted to Shahid Mohammadi Hospital Hormozgan,
Iran, were enrolled from March to November 2020.

Patients were considered cases if they had a positive
COVID-19 test plus a positive chest X-ray result.
COVID-19 testing to detect COVID-19 infection was
performed by nasopharyngeal swab and quantitative
polymerase chain reaction test. It should be noted uni-
versal COVID-19 testing for all pregnant patients at the
time of hospital admission was not as the routine of the
hospital, and if patients had symptoms of COVID-19 in-
fection, had a recent trip to high-risk countries with
prevalent disease, or had direct contact with someone
who traveled to high-risk regions or who had COVID-19
(e.g., considered to have a high-risk exposure), they were
tested when admitted to the labor and delivery unit.

Each COVID-19 case was matched to one control by
gestational age. The control group of pregnant women
asymptomatic or who had a negative COVID-19 test re-
sult during hospital stay were randomly selected from
the medical records by an investigator (SH), who was
not involved in statistical analysis. Matching was based
age of the mother and gestational age of cases and
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termination of pregnancy. Blood test results were also
retrieved from medical records. All patient data were ex-
tracted from the medical history and presented in detail
in the measurement section.

Our hospital policy during the COVID-19 pandemic

Based on our hospital policy, it should be noted, due to
our limitation of conduction (negative pressure isolation
delivery room), our pregnant women with confirmed
COVID-19 permitted to vaginal delivery in a single iso-
lated delivery room and strict protection measures with-
out birthing partners present. Moreover, to reduce the
possible risk of neonatal infection caused by mother-to-
child contact, neonates delivered by pregnant women
with confirmed or suspected COVID-19 have their um-
bilical cords cut and cleaned as early as possible to re-
duce exposure time. In the present study, the neonates
delivered by pregnant women with a clinical diagnosis of
COVID-19 were isolated from their mothers and admit-
ted to the NICU immediately after birth for further ob-
servation. If routine laboratory tests were normal, throat
swab tests for the nucleic acid of COVID-19 were nega-
tive twice (at least 24 h apart), and no signs of pneumo-
nia were detected on chest radiograph, they could be
discharged from the NICU. Breastfeeding was not per-
mitted at the beginning because the infant7s and their
mothers were isolated separately. Artificial feeding was
provided for the infants isolated in the NICU for the first
few days. The mothers were asked to maintain milk se-
cretion by using breast pumps.

Measures

1. COVID-19 symptoms including laboratory
evaluations and clinical symptoms: Maternal
symptoms include fever (defined as the temperature
of > 100.4 °F), cough, shortness of breath, chest
pain, diarrhea, myalgias, and sore throat. Laboratory
evaluation included the results of routine complete
blood counts and comprehensive metabolic panels
(the latter when ordered for clinical purposes).
Laboratory findings including leukocytosis (white
blood cell count > 11 x 109/1), lymphopenia
(lymphocyte count < 1.0 x 109/1),
thrombocytopenia, and increased C-reactive protein
(CRP) (10 mg/l) was considered COVID-19 labora-
tory findings. Clinical management had supplemen-
tal oxygen, hydroxychloroquine, remdesivir,
antibiotic agents, bronchodilators, mechanical venti-
lation, steroids, and ICU admission.

2. Maternal demographics: Age, gravidity, parity, body
mass index before pregnancy, and medical
comorbidities
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3. Maternal outcomes: Preeclampsia, venous
thromboembolism, antepartum admission (defined
as hospital admission for obstetrical or non-
obstetrical indications for inpatient management for
> 48 h), ICU admission, need for mechanical venti-
lation, supplemental oxygen, maternal death, pre-
term delivery (defined as delivery before 37-week
gestation), mode of delivery (cesarean or vaginal de-
livery), intrauterine fetal dead, length of hospital
stay, and chorioamnionitis

4. Neonatal outcomes: Respiratory distress syndrome
(RDS; defined as the need for supplemental oxygen
and the presence of typical radiographic findings in
the absence of other causes for respiratory distress),
5-min Apgar score of < 7, neonatal death, birth-
weight, neonatal ICU (NICU) admission, and length
of hospital stay

Data analysis

We used descriptive and analytic statistics using SPSS
21(SPSS, Chicago, IL, USA) in the present study. Data
are presented as mean (standard deviation) for the quan-
titative and # (%) for the qualitative variable. To com-
pare groups, the T test, Mann-Whitney test, x>, and
Fisher test were used. The normality of the distributions
was tested using the Kolmogorov-Smirnov test. Logistic
regression was used to determine the associations be-
tween exposure to COVID-19 and adverse maternal and
neonatal outcomes. Analyses were adjusted for con-
founders, including advanced maternal age, obesity, and
comorbid medical problems. A significance level of 0.05
was acceptable. There were no missing values. There-
fore, no missing imputation technique was used. The
preparation of this manuscript was in accord with the
STROBE guidelines for observational studies.

Results

The study samples

In total, 110 pregnant women participated in the study.
Socio-demographic and clinical characterizes of patients
are presented in Table 1. There were no significant

Table 1 Socio-demographic and clinical characteristic of the

patients

Variable Case, n =55 Control, n =55 p value®
Age (year)? 3045+ 422 3102 + 363 049
BMI® 2005+ 342 243+ 239 046
Occupatiomb Occupied 5 (9.09) 3 (545) 0.71

Housewife 50 (90.90) 52 (94.54)

Nualarousb 15 (27.27) 12 (21.81) 0.50
Smoking status® 1(1.81) 2 (363) 055

®Mean (SD), T test
PN (%), x* or Fisher test
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differences between the two groups regarding the char-
acteristics mentioned above (p > 0.05). All of the pa-
tients in the two groups had singleton pregnancies. In
the present study, 10, 7, and 38 patients in each group
were in the first, second, and third trimesters of preg-
nancy, respectively. However, the comorbidities during
and before pregnancy were more prevalent in COVID-
19 than the control group, but the difference was not
statistically significant (Table 2).

Clinical features, laboratory findings, and management of
COVID-19
The most prevalent symptoms related to COVID-19
were fever (69.09%) and cough (58.18%). Less common
symptoms included fatigue, diarrhea, shortness of
breath, sore throat, and myalgia (Table 3). Based on the
findings of the present study, the laboratory profile of
pregnant women with COVID-19 is similar to that of
the control group except for C-reactive protein concen-
tration, ALT, and AST (p < 0.05) (Table 4).
Hydroxychloroquine/chloroquine (58.18%) and anti-
biotic therapy (45.45%) were the most prevalent manage-
ment in COVID-19 patients (Table 3). One patient
(1.81%) died due to maternal compromise with devel-
oped severe respiratory complication required critical
care due to COVID-19 infection in the case group (data
not presented).

Maternal, obstetrics, and neonatal outcomes
There was no PPROM, IUGR, and stillbirth in any of the
studied groups. Based on our findings, maternal and ob-
stetric outcomes—neonatal in case groups—such as
mode of delivery, postpartum hemorrhage, perineal re-
section rate, neonates’ birth weight, Apgar score, and
neonatal asphyxia rate were similar to pregnant women
without COVID-19. The prevalence of stillbirth was 1/
20 (5%) in the control group compared to 0% in the case
group (p = 0.62). We observed a higher incidence rate of
premature delivery in COVID-19 cases (25% vs. 10%) (p
< 0.05) (Table 5).

In the present study, we found that women with
COVID-19 had a more than twofold increased odds of
preterm labor. History of preterm delivery was also

Table 2 Comorbidities during and before of pregnancy
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associated with high twofold odds of preterm labor
(Table 6).

Discussion

To the best of our knowledge, this is the first compre-
hensive case-control study in Iran that compares mater-
nal and neonatal outcomes in positive COVID-19 with
negative pregnant women. In summary, the most preva-
lent symptoms related to COVID-19 were fever (69.09%)
and cough (58.18%). Less common symptoms included
fatigue, diarrhea, shortness of breath, sore throat, and
myalgia. Based on the present study’s findings, the la-
boratory profile of pregnant women with COVID-19 is
similar to that of the control group except for C-reactive
protein concentration, ALT, and AST. Chen et al. re-
ported the most prevalent symptoms of COVID-19 in-
fection in nine pregnant women were fever and cough
[11]. Our results replicate the findings of a previous study
in pregnant women with SARS in Hong Kong, which re-
ported that fever was the predominant symptom [2].

One of the most critical concerns of obstetricians dur-
ing the outbreak of COVID-19 is whether pregnant
women will be worse off. Based on our findings, mater-
nal and obstetric outcomes—neonatal in case groups—
such as mode of delivery, premature rupture of mem-
brane, postpartum hemorrhage, perineal resection rate,
birth weight of neonates, Apgar score, and neonatal as-
phyxia rate were similar to pregnant women without
COVID-19. In a case study with ten pregnant women in-
fected with COVID-19, five underwent emergency
cesarean section due to the fetus distress (three, 30%),
premature rupture of membrane (one, 10%), and still-
birth (one, 10%) even though the severity of COVID-19
in most of these patients was as mild to moderate classi-
fied [3]. Another study was performed on 16 pregnant
women with COVID-19 and 45 non-infected pregnant
women in the third trimester of pregnancy. The results
showed no increased risk of perinatal complications in
women infected with COVID-19, including severe pre-
eclampsia, premature rupture of membranes, fetal dis-
tress, meconium-stained amniotic fluid, preterm
delivery, neonatal asphyxia, and postpartum hemorrhage
[4]. These conflicting results may be due to selection

Variable? Case, n =55 Control, n = 55 p value®

Pre-pregnancy Hypertension 3 (545) 2 (3.63) 0.64
Diabetes 5(9.09) 2 (363) 0.24
Asthma 3 (545) 0 0.09
Previous C/S 9 (16.36) 11 (20) 046

During pregnancy Gestational diabetes 4(7.27) 2 (3.63) 040
Gestational hypertension 2 (3.63) 1(1.81) 0.55

N (%), x° or Fisher test
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Table 3 Clinical characteristics of case group
Variable Case (n = 55), N (%)
Clinical manifestations Fever 38 (69.09)

Cough 32 (58.18)

Shortness of breath 22 (40)

Diarrhea 5 (9.09)

Sore throat 10 (18.18)

Headache 15 (27.27)

Fatigue 18 (32.72)

Myalgia 20 (36.36)
Management of COVID-19 pneumonia Hydroxychloroquine/chloroquine 32 (58.18)

Antivirus therapy 20 (36.36)

Antibiotic therapy 25 (45.45)

High flow oxygen 5(9.09)

Admitted to ICU 2 (3.63)

bias. This suggests that the effects of COVID-19 in preg-
nancy require further study. In the last systematic review
including seventeen studies comprising 84 live births,
adverse outcomes including stillbirth (1.2%), neonatal
death (1.2%), preterm birth (21.3%), low birth weight (<
2500 g, 5.3%), fetal distress (10.7%), and neonatal as-
phyxia (1.2%) were reported. The case-control study
showed no significant differences in fetal and neonatal
outcomes (fetal distress [p = 0.668], preterm birth [p =
0.686], and neonatal asphyxia [p 0.441]) between
groups [5]. However, available data on fetal and neonatal
outcomes to date only include pregnant women infected
in their third trimesters, same to our study. We did not
follow our mothers who were COVID-19 positive until
delivery to determine whether infection in the first or
second trimester would increase the risk of adverse fetal
and neonatal outcomes. Therefore, future follow-up
studies of COVID-19 in pregnant women in early preg-
nancy to evaluate vertical transmission potential are ur-
gently needed. In our study, all the neonates we tested

Table 4 Laboratory characteristics

were negative for COVID-19, consistently with previous
reports [1, 6]. However, no conclusion can be drawn
from our results about the possibility of intrauterine ver-
tical transmission.

During the COVID-19 outbreak, it is proposed that
cesarean delivery under general anesthesia has been the
preferred mode of delivery to ensure a controllable deliv-
ery process, avoid emergency respiratory problems, and
reduce the risk of infection exposure. However, the ef-
fects of these measures have not been fully proven. In a
retrospective case series of 43 pregnant women with
PCR-confirmed COVID-19 infection from two American
centers, most women were obese, and 18 had additional
co-morbidity. Among these 43 women, 18 gave birth,
ten by uncomplicated vaginal deliveries, and eight by ce-
sareans for obstetric reasons unrelated to COVID [7].
For common type COVID-19 patients in our hospital,
vaginal delivery can be chosen if the relationship be-
tween the fetal head and pelvis is good. It is estimated
that vaginal delivery can be performed within a short

Variable? Case, n =55 Control, n = 55 p value®
White blood cell count (x 10%cells/L) 892 + 129 9.05 + 0.75 048
Lymphocyte count (x 107 cells/L) 1.12£ 039 18207 0.26
C-reactive protein concentration (mg/L) 234 +1.89 6.82 £ 0.71 0. 01
ALT (U/L) 271 £1.26 1842 + 098 0.05
AST (U/L) 284 £ 0.75 19.06 £ 1.10 0.03
Hemoglobin (g/dL) 1144202 112+ 156 048
Hematocrit (%) 342 £ 401 3451 £ 341 049
Blood urea nitrogen (mmol/L) 274 £ 051 284 +1.02 042
Creatinine (umol/L) 4731 +1.04 4944 + 371 047

“Mean (SD), T test
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Table 5 Maternal and neonatal outcomes of the patients

Page 6 of 8

Variable Case, n =55 Control, n =55 p value®

Maternal Cesarean section © 9/20 (45) 8/20 (40) 0.74
Perineal incision® 7/11 (63.63) 5/11 (45.45) 039
Abortion < 21 w® € 3/14 (2142) 2/14 (14.28) 062
Amniotic polluﬂonb 3/20 (15) 4/20 (20) 0.67
Placenta abruption® 1/20 (5) 2/20 (10) 0.54
IUFD® 0 1720 (5) 062
Postpartum hemorrhageb 1/20 (5) 3/20 (15) 0.29
Preterm birth” 5/20 (25) 2/20 (10) 004

Neonate Neonate weight ° 3251.04 £ 432 3271.59 + 530 0.80
Fetal distress” 2/20 (10) 1/20 (5) 0.54
Low birth weight® 2/20 (10) 1/20 (5) 054
Apgar in 5 min < 7° 3/20 (15) 4/20 (20) 0.67
Respiratory distress® 3/20 (15) 1/20 (5) 0.29
NICU admission® 2/20 (10) 3/20 (15) 0.63
Neonatal dead® 1/20 (5) 0 062

“Mean (SD), T test
PN (%), x* or Fisher test

“The denominator of the deduction indicates the number of people who terminated the pregnancy
%The denominator of the deduction indicates the number of people who terminated the pregnancy by NV/D
*The denominator of the deduction indicates the number of people who were < 21 week of pregnancy

time. Pregnant women were given nasal catheter oxygen
inhalation and wore medical surgical masks in the isola-
tion delivery room. Freedom to move may alleviate pain
and promote vaginal delivery during the labor process. If
necessary, episiotomy, forceps delivery, and vacuum ex-
traction can be used. Given our study’s small sample
size, the possibility of vertical transmission during vagi-
nal delivery still cannot be ruled out. Li et al. [8] con-
firmed and suspected COVID-19 infection had been
included as one indication for cesarean section in their
hospital because there was only one negative pressure
operation room suitable for airborne precautions. How-
ever, two patients had vaginal delivery in positive pres-
sure labor rooms before being diagnosed with COVID-
19 pneumonia. No transmission events occurred in the
doctors and midwives, wearing a full set of personal pro-
tective equipment (N95 respirators, protective gown,
coveralls, gloves, and goggles) during the delivery pro-
cedure. In the expert consensus (2020), it is recom-
mended that delivery and delivery timing is

Table 6 Predictive factors of preterm labor in case group based
on the result of logistic regression test

Variable p SE Odds 95% ClI

value ratio Lower  Upper
COVID-19 0.04 048 264 098 499
History of preterm labor ~ 0.02 041 203 1.14 4.78

Hosmer and Lemeshow test, p = 0.84

individualized based on obstetrical indications and
maternal-fetal status [10].

Our findings have shown in the case group that pre-
term delivery was significantly more than pregnant
women without COVID-19. Yan and colleagues reported
a retrospective series expanded from four previous small
case series, totaling 116 pregnant women with COVID-
19 pneumonia from 25 hospitals in China [1, 3, 9]. Pre-
term delivery before 34- and 37-week gestation occurred
in 2% and 21.2% of cases: 6.9% (8/116) of the women
were admitted to ICU, 52% (6/116) required non-
invasive and 1.7% (2/116) invasive ventilation, and 0.9%
(1/116) ECMO. While these results were consistent with
ours, the authors concluded that “there is no evidence
that pregnant women with COVID-19 are more prone
to develop severe pneumonia, in comparison to non-
pregnant patients.” [10]. In Knight et al. (2020) [12], over
half of all women admitted with COVID-19 infection
have given birth; 12% were delivered preterm solely due
to maternal respiratory compromise. Almost 60% of
women gave birth by cesarean section; most cesarean
deliveries were for indications other than the maternal
center due to COVID-19 infection. However, during the
COVID-19 study (2021), Danish premature birth rates
concluded COVID-19 lockdown has drastically changed
their lives by changing our working environment, redu-
cing physical interactions, and increasing our focus on
hygiene. This unusual situation is likely to have influ-
enced several risk factors for premature birth [13]. Pre-
maturity  is a  complex and challenging
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pathophysiological condition associated with an in-
creased risk of long-term morbidity and mortality. It is
the leading cause of death in children under 5 years of
age [13]. Prevalence of preterm birth is different among
regions and countries. Worldwide, an estimated 11.1% of
all live births were born preterm in 2010 [14]. Based on
the World Health Organization’s 2011 report, the preva-
lence of preterm delivery in 184 countries was between
5 and 18%, of which 60% of these deliveries occurred in
Africa and South Asia. In low-income countries, on
average, 12% of babies are born prematurely; in contrast,
this rate is 9% in high-income countries [15]. However,
in some high-income countries (such as the USA with
12% and Australia with 10.9%), premature birth is con-
siderable [16]. The overall estimated prevalence of pre-
term in Iran was 9.2%. Based on some studies in Iran,
low general health status, history of disease during preg-
nancy, family history of prematurity, previous preterm
labor, history of last neonatal death, periodontal disease,
decreased amniotic fluid, multiple pregnancies, infertil-
ity, and cervical incompetence were identified as risk
factors of preterm labor [17]. Our regression analysis
found that women with COVID-19 had a more than
twofold increased odds of preterm labor. History of pre-
term delivery was also associated with high twofold odds
of preterm labor.

Our study has several strengths, including greater sam-
ple size and the inclusion in a control group design for
comparison. There are some limitations. First, most of
the included patients presented as mild to moderate,
which limited the interpretation of results. Second, due
to the retrospective study’s nature, we could not test
samples of the placenta, amniotic fluid, cord blood, and
vaginal mucosa, which weakened our conclusion of no
vertical transmission potential. Third, we did not take
throat swab samples of all the newborns to check for
COVID-19 infection. But more case-control studies are
needed to ascertain the results. Serological studies and
those using prospective data to identify women with ei-
ther confirmed or presumed mild infection in pregnancy
will be essential to fully assess potential impacts such as
congenital anomalies, miscarriage, or intrauterine fetal
growth restriction.

Conclusions

We observed a higher incidence rate of premature deliv-
ery in COVID-19 cases. Women with COVID-19 had a
more than twofold increased odds of preterm labor.
Considering prematurity has high morbidity and is
regarded as the primary cause of mortality in children
under 5 years old, more case-control studies are needed
to ascertain the results.
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