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Abstract

Aim: Evaluation of infant deaths during the Covid-19
Pandemic period in Adiyaman, a southeastern province
of Turkey.

Materials and Methods: All infant mortality files
submitted to Adiyaman Provincial Health Directorate
Infant Mortality Investigation Commission in 2020 and
2021 were examined.

Results: 109 out of 11.019 live births in Adiyaman in
2020 and 135 of 11.979 live births in 2021 died before
their first birthday. While the infant mortality rate was
9.9 per thousand in 2020, in 2021, it increased by 24%
to 12.3 per thousand. There was no evidence that the
Covid-19 pandemic directly increased infant mortality.
Conclusion: A significant portion of infant deaths are
babies of mothers who had risky pregnancies. Therefore,
all steps to protect maternal health will be the first and
most effective way to reduce infant mortality.
Keywords: Infant Death; Infant mortality causes; Infant
mortality rate; Covid-19; Pandemia.

Oz

Amag: Tirkiye'nin Giineydogu ili Adiyaman'da Covid-
19 Pandemi doneminde bebek  Oliimlerinin
degerlendirilmesi.

Gereg¢ ve Yontem: 2020 ve 2021 yillarinda Adryaman
Il Saglik Miidiirliigii Bebek Oliimlerini Arastirma
Komisyonuna sunulan tiim bebek oOlim dosyalari
incelenmistir.

Bulgular: 2020 yilinda Adiyaman'da 11,019 canh
dogumdan 109w ve 2021 yilinda 11,979 canli
dogumdan 135'i bir yagin1 doldurmadan Slmiistiir. 2020
yilinda bebek 6liim hizi binde 9,9 olurken; 2021'de %24
artarak  binde 12,3’e  yiikselmistir.  Covid-19
pandemisinin bebek 6lim oranimi dogrudan arttirdigina
dair bir kanit bulunmamustir.

Sonu¢: Bebek Oliimlerinin 6nemli bir kismi riskli
gebelik geciren annelerin bebekleridir. Bu sebeple; anne
sagligini korumaya yonelik atilacak tiim adimlar, bebek
6liimlerini azaltmanin ilk ve en etkili yolu olacaktir.
Anahtar Kelimeler: Bebek Olimii; Bebek 6liim
nedenleri; Bebek 6liim hizi; Covid19; Pandemi.
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Infant deaths during Covid-19 pandemic.

Introduction

According to the World Health
Organization, 75% of deaths under 5 in 2018
occurred in the first year of life. The infant
mortality rate, which expresses the number of
babies who die before reaching the first year of
age per thousand live births, has decreased by
more than half in the last 30 years; it decreased
to 29 per 1000 live births. The infant mortality
rate was the highest in Africa, with 52 per
thousand in 2018. In Europe, it is 7 per
thousand.! In 2020, 47% of deaths under the
age of 5 in the world occurred in the neonatal
period. The risk of a baby dying within the first
28 days after birth in the country with the
highest mortality rate is 56 times higher than in
the country with the lowest.?

The infant mortality rate was 13.9 in 2009
in Turkey; although it showed slight increases
in 2012, 2014, and 2021 compared to the
previous years, it decreased to 9.1 by the end
of 2021. The infant mortality rate was 9.3 in
2018; 9.1in 2019; in 2020, it is 8.5. While the
infant mortality rate was 12.9 in 2020 in the
Southeastern Anatolia Region, the region with
the highest maternal mortality rate and infant
mortality rate, it was 13.6 in 2021.34

In pregnancies where the maternal age is
below 20 or over 35, those born before the 28th
week or at the 42nd week or later, and in low-
development geographical regions, the infant
mortality rate is higher.> Contrary to many
studies showing that as per capita income
increases, infant mortality rate decreases, a
study conducted in Brazil based on 15,879 live
birth data suggested that neonatal deaths are
not associated with socioeconomic status.®*®

Whatever the cause, infant deaths have a
devastating social impact, just like maternal
deaths. Therefore, even the most developed
countries prioritize reducing infant mortality
even though infant mortality rates have
decreased significantly in the last century.®

Materials and Methods

In the study, infant deaths in Adiyaman
province, located in the Southeast of Turkey,
were evaluated in 2020 and 2021, when the
Covid-19 pandemic affected the world. Infant
mortality, based on time of death, was
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examined in three periods: Those on 0-6 days
from birth are in the “’early neonatal period”’,
those on days 7-27 are ‘’late neonatal period”’
and those on days 28-365 are ‘’postneonatal
period’’. According to the time of birth, babies
born between 22 and 38 weeks were classified
as “preterm”, those born between 38 and 42
weeks are classified as “term” and those born
at or after 43 weeks are classified as
“postterm”. According to birth weight, that
999 g and below are "extremely low birth
weight", those between 1000-1500 g are "very
low birth weight,"” those between 1501- 2499 g
are "low birth weight", those between 2500-
4000 g are "normal birth weight." Those
weighing 4001 g and above are also classified
as “macrosomia (large baby)”.

Type of the study

The study was planned as a descriptive
retrospective study.

The sample size of the study

The records of 109 infants born and died in
Adryaman in 2020 and 2021 were examined.

Data collection tools

All infant mortality files submitted to
Adiyaman Provincial Health Directorate Infant
Mortality Investigation Commission in 2020
and 2021 were examined.

Data analysis

Analyzes were evaluated in 22 package
programs of SPSS (Statistical Package for
Social Sciences; SPSS Inc., Chicago, IL). In
the study, descriptive data are shown as n and
% values in categorical data and
meantstandard deviation (Mean+SD) values
in continuous data. Chi-square analysis
(Pearson Chi-square) was used to compare
categorical variables between groups. The
conformity of continuous variables to normal
distribution was evaluated with the
Kolmogorov-Smirnov test. Mann-Whitney U-
test was used to compare paired groups. The
statistical significance level in the analysis was
accepted as (p<0.05)

Ethics Committee Approval

Ethics committee approval was obtained
with the decision of the Ethics Committee for
Non-Interventional Procedures of Firat
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University, dated 01/09/2022, and numbered
10306. The principles of the Declaration of
Helsinki conducted the research.

Results

There were 11.019 live births in Adiyaman
in 2020, and 109 died. While the infant

Table 1. Number of live births and infant deaths in Adiyaman
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mortality rate in Adiyaman was 9.9 per
thousand in 2020, it was 8.5 per thousand in
Turkey. In 2021, 11.979 live births took place
in Adiyaman, and 135 died. In 2021, the infant
mortality rate in Adiyaman increased by 24%
to 12.3 per thousand. In Turkey, the infant
mortality rate in 2021 was 9.1 (Table 1).

Adiyaman Turkey
Number of Live Number of Infant Infant Mortality Rate  Infant Mortality Rate
Births Deaths (%o) (%0)
2020 11.019 109 9.9 8.5
2021 10.979 135 12.3 9.1
Total 21.998 244 11.1 8.8
Of the infants who died in 2020-2021, 43% late neonatal period, and 32% in the
died in the early neonatal period, 25% in the postneonatal period (Table 2).
Table 2. Distribution of infant deaths by periods
2020 2021 Total .
Number % Number % Number % P
Early neonatal 46 42,2 59 43.7 105 43.0
Late neonatal 26 23,9 35 25.9 61 25.0 0.828
Postneonatal 37 33,9 41 30.4 78 32.0

28% of the mothers were 35 years old and
over. 45.3% of the mothers were primary
school graduates or below, and 47.1% live in
the province. While 25.3% of pregnancies
were the first, the interval between two
pregnancies was <1 year in 2.6%, 1-2 years in
25.9%, and >2 vyears in 70.5%. Parental
consanguinity in 26.1% of the cases; 7.1% had

Rh incompatibility. 81.6% of mothers were
fully vaccinated for the tetanus vaccine. 5.7%
of mothers smoke. There was a significant
difference in smoking between 2020 and 2021
(p=0.032), but no significant difference was
observed in other parameters. (p>0.05)(Table
3).

Table 3. Pregnancy characteristics and maternal obstetric history?

2020 2021 Total .
| Number %  Number %  Number % P
Age <25 25 24.0 39 28.9 64 26.8
26-34 46 44.2 62 45.9 108 452 0.484
>35 33 31.7 34 25.2 67 28.0
Mother Primary school and below 43 45.3 59 454 102 45.3 0.986
education Secondary school and above 52 54.7 71 54.6 123 54.7 '
Living place City 53 48.6 62 45.9 115 47.1 0.675
County 56 51.4 73 54.1 129 52.9 '
Pregnancy type Natural 96 88.1 128 94.8 224 91.8 0.056
Assisted reproductive techniques 13 11.9 7 5.2 20 8.2 '
Time of birth Preterm 76 69.7 98 72.6 174 71.3 0.622
Term 33 30.3 37 27.4 70 28.7 '
Number of Singular 83 85.6 120 88.9 203 87.5 0.450
fetuses Plural 14 144 15 111 29 125 '
First Yes 21 22.1 36 21.7 57 25.3 0.341
pregnancy? No 74 77.9 94 72.3 168 74.7 '
Time between <1 year 2 2.7 4 4.3 6 3.6
pregnancies 1-2 year 14 18.9 29 315 43 259 0.136
>2 year 58 78.4 59 64.1 117 70.5
Parental Yes 28 29.8 30 23.4 58 26.1 0.287
kinship No 66 70.2 98 76.6 164 73.9 '
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Rh Yes 4 4.3 12 9.2 16 7.1 0.154
incompatibility No 90 95.7 118 90.8 208 92.9 '
Tetanus vaccine Fully vaccinated 76 81.7 106 81.5 182 81.6
Incompletely vaccinated 16 17.2 19 14.6 35 157 0.489
Unvaccinated 1 1.1 5 3.8 6 2.7
Smoke Yes 9 9.7 4 3.0 13 5.7 0.032
No 84 90.3 131 97.0 215 94.3 '
Type of birth Cesarean section 71 74.7 88 68.2 159 71.0 0.288
Vaginal delivery 24 25.3 41 31.8 65 29.0 )
Place of birth Training and Research Hospital 68 73.9 93 72.7 161 73.2
Private hospital 20 21.7 25 19.5 45 205 0.563
Hospital 4 4.3 10 7.8 14 6.4
Place of death  Training and Research Hospital 60 66.7 78 61.9 138 63.9
Private hospital 21 23.3 38 30.2 59 27.3 0.513
University hospital 9 10.0 10 7.9 19 8.8
* Chi-square analysis was applied. *There are missing data.

While 32.8% of the deliveries were of hyperbilirubinemia in 24.9%. There was a
average weight, 53.7% of the babies were girls, significant difference only in terms of the
and 46.3% were boys. Congenital anomalies presence of congenital anomalies between
were present in 25.4% of the babies. The need 2020 and 2021 (p=0.023), but no significant
for resuscitation was observed in 47.1% of the difference was observed in terms of other
infants,  meconium in  5.8%, and parameters (p>0.05) (Table 4).

Table 4. Characteristics of the baby?
2020 2021 Total *
Number % Number % Number % P
Birth weight Extremely low weight 28 25.7 39 28.9 67 27.5
Very low weight 17 15.6 18 13.3 35 14.3
Low weight 22 20.2 36 26.7 58 23.8 0.635
Normal weight 40 36.7 40 29.6 80 32.8
Macrosomia 2 1.8 2 1.5 4 1.6
Gender Female 56 51.4 75 55.6 131 53.7 0.515
Male 53 48.6 60 44 .4 113 46.3 '
Congenital anomaly Yes 31 33.3 27 20.0 58 25.4 0.023
No 62 66.7 108 80.0 170 74.6 '
Need to resuscitate  Yes 45 47.4 61 46.9 106 47.1 0.947
the baby No 50 52.6 69 53.1 119 52.9 '
Presen_ce of Yes 3 3.2 10 1.7 13 5.8 0.150
meconium No 92 96.8 120 92.3 212 94.2 '
Hyperbilirubinemia Physiological jaundice 18 18.9 32 24.6 50 22.2
status in the baby  Pathological jaundice 2 2.1 4 31 6 2.7 0.579
No 75 78.9 94 72.3 169 75.1

* Chi-square analysis was applied. ®There are missing data.

The average number of days to live for all
babies was 47.9£85.5 days, the average
maternal age was 30.2+6.7, the number of
people living at home was 3.8+1.9, the average
week of gestation was 32.3+6.0, birth weight

was 1907.1+£1069.7, and the number of follow-
ups was 8.4+3.8 between years. There was no
significant difference in terms of these
parameters by the years (Table 5).

Table 5. Day of death, maternal age, number of people living at home, gestational week, birth weight, and number of follow-ups

2020 2021 Toplam "
Mean=SD Mean=SD Mean=SD P
Day of death 50.8+88.9 45.5+83.0 47.9+85.5 0.762
Mother age 30.7+6.8 29.9+6.7 30.2+6.7 0.435
Number of people living at home 4.0+2.1 3.7+1.8 3.8+1.9 0.302
Gestational week 32.546.0 32.245.9 32.34+6.0 0.619
Birth weight 1987.4£1123.2 1842.2+1024.0 1907.1+£1069.7 0.275
Number of follow-ups 8.9+4.1 8.0+£3.5 8.4+3.8 0.064

*Mann-Whitney U test was applied
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The most common causes of infant death
were Respiratory Distress Syndrome (RDS),
(29.1%), while congenital anomaly (17.6%),
prematurity  (13.1%), sepsis  (11.1%),
pneumonia (6.6%), pulmonary hemorrhage
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hypoxic-ischemic encephalopathy (2.5%),
heart failure (2.5%), sudden infant death
syndrome (0.8%) and a significant difference
were observed between years in terms of the
cause of infant death (p<0.001) (Table 6).

(5.3%), necrotizing enterocolitis (4.5%),
Table 6. Causes of death
2020 2021 Total
Number % Number % Number %

RDS 16 14.7 55 40.7 71 29.1
Congenital anomaly 32 294 11 8.1 43 17.6
Prematurity 19 17.4 13 9.6 32 131
Sepsis 9 8.3 18 13.3 27 111
Pneumonia 8 7.3 8 5.9 16 6.6
Pulmonary hemorrhage 4 3.7 9 6.7 13 5.3
Necrotizing enterocolitis 6 5.5 5 3.7 11 4.5
Hypoxic-ischemic encephalopathy 2 1.8 4 3.0 6 2.5
Heart failure 1 0.9 5 3.7 6 2.5
Sudden infant death syndrome 0 0.0 2 15 2 0.8
In the research phase 3 2.8 3 2.2 6 2.5
Other 9 8.3 2 15 11 4.5

The most common cause of death in the
early neonatal period was RDS (34.3%), the
second most common cause of death was
prematurity (24.8%), and the most common
cause of death in the late neonatal period was
RDS (24.6%). The second most common cause
of death was sepsis (18%), and the most

Table 7. Distribution of infant deaths by periods and causes

common cause of death in the postneonatal
period was RDS (25.6%), while the second
most common cause of death was a congenital
anomaly (23.1%). There was a significant
difference between the periods in terms of the
cause of death (p<0.001) (Table 7).

Early neonatal Late neonatal Postneonatal
Number % Number % Number %
RDS 36 34.3 15 24.6 20 25.6
Congenital anomaly 16 15.2 9 14.8 18 23.1
Prematurity 26 24.8 5 8.2 1 1.3
Sepsis 7 6.7 11 18.0 9 115
Pneumonia 3 2.9 3 4.9 10 12.8
Pulmonary hemorrhage 6 5.7 4 6.6 3 3.8
Necrotizing enterocolitis 3 29 5 8.2 3 3.8
Hypoxic-ischemic encephalopathy 2 1.9 3 4.9 1 1.3
Heart failure 1 1.0 3 4.9 2 2.6
Sudden infant death syndrome 0 .0 1 1.6 1 1.3
In the research phase 2 19 0 .0 4 5.1
Other 3 2.9 2 3.3 6 7.7
Discussion the world since 2009, there has been a similar

It is considered that the increase in infant
mortality rates in both Turkey and Adiyaman
in 2021 compared to 2020 may have resulted
from the indirect effect of the Covid-19
pandemic rather than the direct effect. Because
the new type of Coronavirus infection is milder
in children, and only 0.2% of all deaths
worldwide are children under 60 months.? In
addition, while the infant mortality rate has
gradually decreased in Turkey as in the rest of

slight increase in the infant mortality rate in
2012 and 2014 compared to the previous years,
just as in 2021. Despite the pandemic that
affected all countries, the decrease in the infant
mortality rate in the world in 2021 compared
to 2020 shows that the covid-19 pandemic did
not significantly increase infant mortality.!!

The Covid-19 pandemic has significantly
reduced the number of applications to health
facilities for all branches due to the risk of
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contamination  throughout the country,
province, and all over the world.!? While the
Infant Mortality Rate increased by 19.5% in
Adiyaman in 2021 compared to 2020, the
increase in Turkey is 7%. These data show that
the Infant Mortality Rate in Adiyaman will
increase at a much higher rate; it reveals the
necessity of examining many factors,
including the number of hospital admissions in
Adiyaman, the shortening of hospitalization
times due to the pandemic, the number of
Syrian guests, the percentage of vaccination
against Coronavirus in pregnant women, and
mothers with Coronavirus infection stopping
breastfeeding.'®

It is striking that 26.1% of the babies who
died in Adiyaman in 2020-2021 had kinship
ties between their mothers and fathers.
Because consanguineous marriage is one of the
essential factors in infant mortality.!* While
this rate was 23.1% in a study in which 2008
infant mortality records in Turkey were
examined, in another study conducted in
Kahramanmaras city center, first-degree
consanguineous marriage between parents was
56.3%, more than twice that of Adiyaman.!>1®

Regarding the 2008 Turkey rates, 56.5%
early neonatal, 19.5% late neonatal, and 23.9%
postneonatal deaths were detected.'® In a study
conducted in Bursa and published in 2019,
51% of infant deaths occurred in the early
neonatal period.'” In 2016, infant mortality
rates in the United States were 50% for the
early neonatal period, 24% for the late neonatal
period, and 26% for the postneonatal period.*8
In a study examining infant deaths in Duzce
province between 2014 and 2017, 48% of
infant deaths occurred in the early neonatal
period, 22.6% in the late neonatal period, and
29.4% in the postneonatal period, which did
not differ significantly from the data in our
study.®

Smoking, shown to cause infant mortality,
was found in 5.7% of mothers.?’ The high rate
of cesarean section in infant deaths, such as
71%, is consistent with studies showing that
the cesarean section rate and infant mortality
rate are directly proportional 2! Preterm birth is
a condition that increases infantile mortality.?
The births in Adiyaman in the years 2020-2021
were preterm at 71.3%.
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In addition to the studies showing that the
mother's education level significantly reduces
infant mortality, some studies have determined
that it has no effect.®%% In our study, no
correlation was found between education level
and infant mortality. Births that occur without
the intervention of any healthcare professional
increase the infant mortality rate.?*

However, since all deliveries in Adiyaman
took place in the hospital, this was not a factor
affecting the infant mortality rate in our study.
In addition, due to the ease of access to
hospitals with gynecologists and pediatricians,
no significant difference was found between
those living in the center and the districts
regarding infant mortality.

In a meta-analysis study, nulliparous
women under 18, compared to women aged
18-35 with 1-2 parity, stated that they had a
higher rate of small for gestational age (SGA),
preterm, neonatal mortality, and infant
mortality rates. In addition, SGA and neonatal
mortality in nulliparous women aged 18-35;
preterm, neonatal, and infant mortality in
women aged 18-35 with parity of 3 and above;
The probability of preterm and neonatal
mortality increases in women aged 35 and over
with parity of three and above.?

However, the high mortality rate of infants
at an advanced age is more common in
underdeveloped countries. Because in these
places, advanced age is associated with low
education and income levels, and infant
mortality is higher. Although low birth weight,
which is one of the important causes of infant
death, is seen in advanced-age births in
developed countries, the ease of access to
water, electricity, and health services, regular
and high-quality pregnancy, and infant follow-
up are more important due to the mother's
education level and high- income level. As an
indicator of this situation, in developed
countries, it can be shown that pregnancies
over 35 years of age have low birth weight and
a low infant mortality rate, unlike
underdeveloped countries.” In our study,
26.8% of the pregnant women were under 25;
28% were over 35 years old, and 25.3% had
their first pregnancy.
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A pregnancy interval of fewer than 18
months significantly increases SGA, preterm,
and infant mortality rates. While the pregnancy
interval over 60 months increases the
probability of SGA, it does not affect other
parameters.® In addition to studies showing
that a short pregnancy interval reduces the
infant mortality rate, some studies argue that it
does not pose a risk.2® When the fertility rate
decreases, infant mortality decreases.” In our
study, 74.7% of infant deaths were the second
or later pregnancies of the mother. In 3.6% of
our pregnancies, there is less than one year
between two pregnancies.

In many studies, low birth weight; has been
identified as one of the most important causes
of perinatal deaths.” 65.6% of babies who died
in 2020 and 2021 in Adiyaman province have
low birth weights. This rate was 59% in a study
conducted across Turkey in 2013.%°

A 40% decrease in the rate of congenital
anomalies in infant deaths in 2021 compared to
2020 may be because a perinatologist started to
work for the first time in Adiyaman. Thanks to
genetic and other professional counseling
before pregnancy, pregnancies with a risk of
fetuses with congenital anomalies have been
largely prevented. In addition, early diagnosis
of babies with congenital anomalies and
termination of pregnancies, compared to the
previous year, decrease the number of babies
born with congenital anomalies; therefore, it
may have caused a lower rate of congenital
anomalies to be detected in infant deaths in
2021. Due to the lack of data supporting this
decrease, it would be appropriate to conduct
more detailed studies on this subject. Despite
this decrease, the congenital anomaly is
Adiyaman's second most common cause of
infant deaths in 2020-2021.

Although the rate of sudden infant death has
decreased in developed countries, it is still
high. It ranks 3rd in infant mortality after
congenital anomalies and low birth weight.?’
In Adiyaman, sudden infant death within two
years; has been reported as the cause of death
in only two infants, one in the late neonatal and
the other in the postneonatal period.

Our study observed that the mortality rate in
female infants was higher than in males.
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Contrary to our findings, a study conducted in
Ethiopia found that the rate of death in boys
within the first year was 50% higher than in
girls.®

Studies show that the infant mortality rate
increases as the number of households
increases.® However, when 2020 and 2021
infant deaths in Adiyaman were compared, no
significant difference was found between the
number of households.

When we examine the causes of death, the
diagnosis of RDS increased from 14.7% to
40.7% with an increase of 177% compared to
2020 in 2021, when the Covid-19 pandemic
was especially more prominent; RDS may be
recorded as the cause of death in infants whose
diagnosis has not been confirmed due to the
physicians' failure to always distinguish
between the diagnosis of coronavirus infection
or the extreme selectivity caused by the
pandemic. As a result, while RDS was the 3rd
in infant mortality in Adiyaman in 2020, it
became the most common cause of death in
2021, in line with Turkey's overall.?’

The  Turkish  Ministry of Health
recommends at least eight follow-ups by
family physicians, except for the follow-up
when each baby is born in the hospital.2° When
the infant deaths in Adiyaman in 2020 and
2021 are examined, it is seen that the required
average in the number of infant follow-ups is
achieved.

Our study has an important limitation.
Missing data in patient files is an obstacle to an
appropriate evaluation. Despite the developing
registration systems, some studies criticize
irregular records and delayed notifications
regarding infant deaths.°

Conclusion

The infant mortality rate varies from
country to country and region to region within
the same country, depending on many factors;
it is one of the most crucial development
indicators. The easiest way to reduce infant
mortality is to provide frequent, regular,
quality counseling and health services before
and during pregnancy, especially in the first six
weeks and one year after pregnancy. An
essential part of infant deaths is seen in babies
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of mothers who had risky pregnancies.
Therefore, all steps to protect maternal health,
especially during pregnancy and puerperium,
will be the first and most effective way to
reduce infant mortality. Taking the necessary
measures to increase the education level of
expectant mothers is indispensable for a
permanent solution. Disadvantages of smoking
and pregnancy at young or older ages;
counseling services should be given to
mothers, fathers, and candidates on all issues
related to the importance of infant care. The
most crucial point in reducing infant mortality
is to produce unique solutions for regions with
different dynamics.
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