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Infant mortality is a critical indicator
of the health system and social well-
being. This study aimed to examine
the characteristics and any changes of
infant deaths in Yozgat province, during
the COVID-19 pandemic compared
with the preceding years. Yozgat
Province Infant Mortality Commission
data were examined in detail through
a standardized data collection form.
The limit of statistical significance
was accepted as (alpha) 0.05. When
the number of infant deaths during
the COVID-19 pandemic period was
evaluated by corresponding values of
the pre-pandemic years, no statistically
significant association was found
with infants’ gender, birth week, birth
weight, mothers’ method of conception,
delivery method, pregnancy follow-up
and the gestational month of infant’s
death. The proportion of pregnant
women with adequate pregnancy
follow-up (i.e., 4 and above) increased
compared to the pre-COVID-19 period
and this increase was statistically
significant (p = 0.036). It is noteworthy
that the number of applications for
possible risky pregnancies could have
increased during the pandemic period,
considering the impact of COVID-19
on health care services. Thus, it was
valuable to interpret infant deaths in
Yozgat province by comparing them
with the previous 6 years, instead
of examining them only during the
pandemic period, with regards to
possible changes, and examining their
causes. Examining the national and
provincial infant mortality indices from
this perspective, with comparisons,
would be a valuable practice in terms
of consistency or heterogeneity of
findings for better preparation against
future pandemic-related service
delivery planning.
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Bebek  olumleri, saglik  sistemi
ve toplumsal refahin en Onemli
gOstergelerinden biridir. Bu g¢alisma,
Yozgat ilinde COVID-19 pandemisi
doneminde meydana gelen bebek
Olimlerinin 6zelliklerini ve dnceki yillarla
karsilastirildiginda olasi degisikliklerini
incelemeyi. amaclamaktadir. Yozgat
il Bebek Oliimleri Komisyonu verileri,
standartlastirilmis veri toplama formu
aracihgiyla ayrintili olarak incelenmistir.
Istatistiksel anlamlilik duzeyi alfa=0,05
olarak kabul edilmistir. Pandemi
donemindeki bebek o6lumleri, 6nceki
yilllarla  kargilastiriidiginda;  bebegin
cinsiyeti, dogum haftasi, dogum agirligu,
annenin gebeligi elde etme yontemi,
dogum sekli, gebelik takibi ve élimin
gerceklestigi  gebelik ayr acisindan
istatistiksel olarak anlamli bir fark
gostermemistir. Ancak, yeterli gebelik
takibine (=4 izlem) sahip gebelerin
orani pandemi Oncesi doneme gore
artmis ve bu artis istatistiksel olarak
anlamli  bulunmustur (p=0,036). Bu
bulgu, COVID-19’un saglik hizmetlerine
etkisi dikkate alindiginda, riskli gebelik
basvurularinin da artmis olabilecegini
disindurmektedir. Bebek olimlerinin
yalnizca pandemi donemi 6zelinde
degil, 6nceki alti yil ile karsilagtirmali
olarak incelenmesi olasi degisikliklerin
ve nedenlerinin daha saghkh
degerlendiriimesine olanak saglamistir.
Ulusal ve il dizeyindeki bebek olimleri
gostergelerinin - bu bakis agisiyla
degerlendiriimesi, bulgular arasindaki
tutarlilk  veya farkliliklarin  ortaya
konmasi agisindan énem tasimakta ve
gelecekte olasi pandemi kosullarinda
saglik hizmeti planlamalarina katki
sunabilecek niteliktedir.

Anahtar Kelimeler: Bebek o6limi, COVID-19,
pandemi
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Introduction

The infant mortality rate (IMR) is a
valuable criterion for comparing the
level of development and progress in
health between and within countries,
besides its vital role as an indicator of
infant and women’s health (1). According
to the Turkish Statistical Institute (TSI)
statistics, the infant mortality rate in
Tarkiye was 13.9 per thousand in 2009,
decreasing down to 9.2 per thousand in
2021 (2). The decrease in rates could be
affected by the changes in parents’ desire
for a baby as well as improvements in
maternal health, pregnancy care and
infancy follow-up (3). Negative changes
in IMRs might have been expected as
a result of many factors that directly
or indirectly affect health, including
difficulties and delays in accessing health
care services, difficulties in periodic care
and follow-up of expectant mothers,
increase in socioeconomic difficulties
and disruptions/delays in infancy follow-
up and vaccinations, apart from maternal
or infant deaths directly caused by
COVID-19 infection, during the pandemic
period.

Children are among the most vulnerable
groups in disasters and it is important
to monitor the health of this highly
vulnerable group in a large-scale
phenomenon, such as a pandemic,
which negatively affects society socially,
spiritually and economically, as well as
physically. In addition to pregnancy and
birth, the pandemic has been a very
important impact to the growth of children
(4, 5). In a study discussing the effects
of the COVID-19 epidemic on healthcare
systems, a three-fold increase in
newborn and maternal deaths compared
to previous years was detected due
to the disruptions experienced in the
pandemic (6). Another study based in
Latin America also pointed out that infant
deaths increased significantly during
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the pandemic compared to the pre-
COVID-19 period (7).
Although there is no fully effective
treatment for COVID-19, pandemic-
related infant deaths are considered
preventablethroughnon-pharmacological
measures and parental vaccination
(8). Masks, distancing, and hygiene
strengthened protection, while vaccines,
widely used with emergency approvals,
reduced the severity of COVID-19. Since
January 2021, Turkiye’s Ministry of
Health and medical associations have
recommended vaccination for those
planning pregnancy, pregnant women,
and breastfeeding mothers. After June
2021, expectant mothers received
free COVID-19 vaccines (9). Pregnant
women face higher risks from COVID-19,
particularly with gestational diabetes,
and may transmit the virus to babies
during birth and breastfeeding. Anti-
SARS-CoV-2 antibodies from vaccinated
or infected mothers can pass to babies
and offer protection. The pandemic also
worsened underlying health problems
and impacted healthcare access for
babies (8, 10).
Since the distribution of COVID-19 cases
and related deaths by age groups cannot
be officially reached in our country, a
national number/rate regarding how
much babies under 365 days of age are
affected by the COVID-19 pandemic
is unknown. Similarly, the burden of
accompanying health problems and
deaths (i.e., collateral deaths) in infancy
cannot be predicted. In this research,
specifically for Yozgat province, it is
aimed to investigate:

1. the change in the infant mortality rate
over the years,

2. the number of infant deaths during
and before the COVID-19 pandemic,
with further evaluation of the potential
risk factors,

3. the possible relationships between
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mothers’ COVID-19 vaccination status and
some variables related to the baby and the
mother,

4. the factors that may affect the time of infant
death, when detected.

Material and Method

In this descriptive study, we examined certain factors
related to infant deaths occurring within the borders
of Yozgat province between 2014 and 2022, and
compared them across the timeline with respect
to March 11, 2020 (the official onset of COVID-19
infection in the country). Data on infant deaths
were obtained through Yozgat Provincial Health
Directorate’s Infant Death Commission Forms
and Death Notification System, whilst the data on
the number of live births for relevant years were
obtained from the TSI website (11). No sample was
selected and all babies who were registered in this
time period as examined by a family doctor, resided
in Yozgat, and were born alive were included in the
study population.

The population of Yozgat city center is 484,206 as
of 2023 (12). It consists of 14 districts in total (13).
With the data obtained, annual infant mortality
rate, neonatal mortality rate, early neonatal, late
neonatal and post neonatal mortality rates for
Yozgat province were calculated according to the
formulas below, and their relationship with some
characteristics of the mother and the baby was
further investigated (14).

Babies with a gestational age between 37 weeks
and 41 weeks are considered as “term” (on time);
babies who are 42 weeks and above are called “post-
term”; mid and late “pre-term” between 32 weeks
and 36 weeks; “early pre-term” between 28 weeks
and 31 weeks; 28 weeks and below is considered
as “very early pre-term” birth (15). Babies whose
weight at birth is over 4500 grams are considered
as “high-"; those between 2500g and 45009 as a
“‘normal-" birth weight; and those weighing less
than 2500 grams were defined as “low-" birth
weight babies. Babies weighing between 1499 and
1000 grams at birth are considered “very low-" birth
weight, and those weighing less than 1000 grams
were considered to have “extremely low-" birth
weight (16). Pregnant women who were examined
at any health institution at least four times during

pregnancy were considered as “sufficient follow-

up” (17).

Infant deaths were evaluated across two time

periods, as before and during COVID-19, with

reference to the date of March 11, 2020 (18).

Accordingly, the two periods were set as:

* During the COVID-19 pandemic: Between
March 11, 2020 and December 31, 2022
(pandemic period, through the end of data
collection)

» Before the COVID-19 pandemic: Between June
18, 2017 and March 10, 2020 (comparison
period)

The study protocol was approved by the Non-

Interventional Clinical Research Ethics Committee

of Hacettepe University (Date: 16.12.2022, Approval

number: GO 22/997), and written permission was
also obtained from the Yozgat Provincial Health

Directorate.

Normal distribution tests were performed for

continuous variables, and continuous variables

that did not comply with normal distribution were
divided into quartiles in further analysis. For
categorical variables, differences between groups
were evaluated with Chi-Square test and Fisher

Exact test. Alpha was set at 0.05, for statistical

significance. “Statistics Package for Social

Sciences” (SPSS 24.0) statistical package program

and Microsoft Excel were used for data entry and

statistical analyses.

Results

A total of 358 infant deaths were detected in
Yozgat between 2014 and 2022. Of those, 54.2%
were males, 57.7% had low birth weights, 56.1%
were preterm, and 64.3% were born via cesarean
section. Of all births, 66.9% of births took place
in public hospitals, so as the 47.4% of all deaths
detected. It is the first pregnancy for 30.1% of the
mothers studied and 85.2% of them have a single
fetus in their pregnancy. 13.8% of babies have
parents who are relatives. 7.1% of babies have
blood incompatibility. (Supplementary Table 1-2).
A statistically significant relationship was found
between the period when the baby died and the
mother’s number of pregnancies; 38.3% of the
infants who died in the early neonatal period were
seen to be the first pregnancy (p=0.021). Of all
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infants studied. 73.9% of preterm. and 75.4% of
low-birth-weight infants died in the early neonatal
period (p<0.001). Mother of the 24.6% of the

infants who died in the early neonatal period had
insufficient follow-up during gestation (p=0.033)
(Table 1).

Table 1: Distribution of some characteristics of the baby, mother and birth according to the time of death of the infants

Characteristics Early neonatal | Late neonatal | Post-neonatal Total p-value*
n (%) n (%) n (%) n (%)

Infant’s gender (n=358)

Female 62 (43.7) 37 (42.5) 65 (50.4) 164 (45.8) 0.421

Male 80 (56.3) 50 (57.5 64 (49.6) 194 (54.2)

Mother’s age (n=358)

34 years and younger 117 (82.4) 73 (83.9) 113 (87.6) 303 (84.6) 0.483

35 years and older 25 (17.6) 14 (16 16 (12.4) 55 (15.4)

First pregnancy (n=356)

Yes 54 (38.3) 23 (26.4) 30 (23.4) 107 (30.1) 0.021

No 87 (61.7) 64 (7 98 (76.6) 249 (69.9)

Week of birth (n=358)

<37 105 (73.9) 49 (56.3) 47 (36.4) 201 (56.1) <0.001

237 37 (26.1) 38 (43.7 82 (63.6) 157 (43.9)

Weight of birth (n=358)

<2500 gram 107 (75.4) 54 ( ) 46 (35.7) 207 (57.8) <0.001

>2500 gram 35 (24.6) 33 (37.9 83 (64.3) 151 (42.2)

Pregnancy follow-up (n=358)

4 and more 107 (75.4) 76 (87.4) 110 (85.3) 293 (81.8) 0.033

3 and less 35 (24.6) 11 (12.6) 19 (14.7) 65 (18.2)

*Chi-square p-value is presented. Since the children included in the sample are considered based on deaths and the distribution of
the relevant characteristics in the society is unknown, the percentages in the table are taken from the total column.

When the number of infant deaths during the
COVID-19 pandemic period was compared with

The percentage of pregnant women with sufficient
follow-up (i.e., 4 and above) increased compared
that before, distributions were not statistically to the pre-COVID-19 period, and this increase was
significant across babies’ gender, birth week, birth found to be statistically significant (p=0.036, Table
weight, method of conception, delivery method, 2).

pregnancy follow-up and/or the time of infant death.

Table 2: Distribution of infant death characteristics during the COVID-19 pandemic and before

During COVID-19 Pandemic period
Characteristics (18.06.2017- 10.03.2020) (11 .03.2020- 31 .12.2022) p-va|ue*
n (%) n (%)
Infant’s gender
Female 39 (39.4) 49 (45.4)
0.385
Male 60 (60.6 59 (54.6)
Birth week
Term 53 (53.5) 68 (63.0)
0.169
Preterm 46 (46.5 40 (37.0)
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Birth weight

Normal birth weight 42 (42.4) 42 (38.9) 0.605
Low birth weight 57 (57.6) 66 (61.1)

Delivery method

Normal vaginal route 29 (29.6) 37 (34.6) 0.445
Cesarean section 69 (70.4) 70 (65.4)

Pregnancy method

Normal, physiological 89 (89.9) 100 (93.5) 0.354
In-vitro fertilization 10 (10.1) 7 (6.5)

Pregnancy follow-up

4 and more 81 (81.8) 99 (91.7)

3 and less 18 (18.2) 9 (8.3) 0036
Time of death (period)

Early neonatal 40 (40.4) 45 (41.7)

Late neonatal 24 (24.2) 24 (22.2) 0.942
Postnatal 35 (35.4) 39 (36.1)

*Pearson Chi-square test, Column percentage taken.

Regardless of the cause of deaths, when the
distribution of infant deaths during the pandemic
period was examined according to the mother’s
COVID-19 vaccination status, no statistically
significant relationship was found with the baby’s
gestational age, birth weight, pregnancy follow-up
and the timing of death (Supplementary Table 3).

When the pandemic process is evaluated, it is seen
that the infant mortality rate, which was 8.47 per

m Early neonatal infant death rate

m Late neonatal infant death rate

thousand in 2020, 7.33 per thousand in 2021 and
9.01 per thousand in 2022. In 2022, which includes
the pandemic period, the infant mortality rate in
the neonatal period (6.24 per thousand), the infant
mortality rate in the early neonatal period (3.7 per
thousand), and the infant mortality rate in the late
neonatal period (2.54 per thousand) increased
compared to the previous year (Figure 1).

Postneonatal infant death rate

2.89
2014 2015 2016 2017 2018 2019 2020 2021 2022
Figure 1: Distribution of infant mortality rates in Yozgat province by years (2014-2022)
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While the infant mortality rate in Yozgat province
was 6.7 per thousand in 2014, it was 9.0 per
thousand in 2022. According to TSI data, the infant
mortality rate in Yozgat province was 10.2 per

average in 2020 and 2022 (Figure 2).

When the causes of infant death between 2014-
2022 in Yozgat province are examined, infections
were the leading cause of infant deaths (20.7%)

thousand in 2014, and 9.6 per thousand in 2022. (Figure 3).
IMRs of Yozgat province was below the Turkiye
12
10 93 10.1 93 9.6
8.4 83 8.4 8.5 9
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0
2014 2015 2016 2017 2018 2019 2020 2021 2022

Infant death rate in Turkiye according to TSI data

Infant death rate according to the research

Infant death rate in Yozgat province according to TSl data

Figure 2: The change in the infant mortality rate according to the research and the infant mortality rate in Turkiye
and Yozgat province based on TSI statistics for years 2014 through 2022
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Figure 3: Reasons of infant deaths 2014-2022, Yozgat
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Discussion

Of the infant deaths recorded in Yozgat province
between the years 2014 and 2022, infant mortality
was higher among male infants (54.2%), those with
low birth w eight (57.7%), preterm births (56.1%),
infants born to mothers under 35 years of age
(84.6%), and those born after the first pregnancy
(69.9%).

Findings of a similar study on infant deaths occurring
between 2013 and 2020 in Sivas province, also
revealed higher risk among male infants (54.4%),
births weighing less than 2500 grams (61.3%),
births under 37 weeks (62.4%), infants of mothers
younger than 35 years old (81.1%), and in second
and third pregnancies of the mothers (42.3%) (19).
This similarity in the order and size of detected
risk factors associated with infant deaths did not
change during the COVID-19 pandemic.

In our study, 64.0% of infant deaths occurred in
the neonatal period and 62% of neonatal deaths
occurred in the early neonatal period. In a study
conducted in Bursa in 2019, 51% of infant deaths
occurred in the early neonatal period (20). Early
neonatal infant death was reported as 48% in a
study conducted in Duzce province (2014-2017),
while late neonatal infant death rate was 22.6%
(21). These findings are in line with the World
Health Organization report that the majority of infant
deaths (75%) occur in the neonatal period, this
proportion increases as the development status of
the country/region increases. Infant deaths during
the neonatal period are not only caused by lack of
quality care at the time of birth or in the early period
after birth, but also related to congenital anomalies
and negative health conditions of the mother during
pregnancy. That is, neonatal deaths are not only
an important indicator of the baby’s health, but also
point at the negativities in the mother’s health.
Although hospital and outpatient services
were generally restricted during the COVID-19
pandemic, our findings indicate that the proportion
of mothers with adequate pregnancy follow-up (=4
visits) among infants who died was higher in the
pandemic period. This observation should not be
interpreted as an overall improvement in prenatal
care during the pandemic. Rather, it may reflect a
shift in service delivery, with greater attention being
directed toward pregnancies considered to be high-

risk under pandemic conditions. In this context,
physicians may have monitored such pregnancies
more closely because of the uncertainties
surrounding COVID-19 infection during pregnancy,
while pregnant women themselves may have
become more careful about attending scheduled
follow-up visits due to fear of adverse outcomes.
The literature identifies inadequate pregnancy
monitoring, unqualified delivery, and insufficient
maternal—infant nutrition as major predictors of
maternal and infant mortality (22). Although almost
all deliveries in our study occurred in healthcare
institutions  (99.1%), the overall adequacy of
prenatal follow-up at the population level appears
to have declined during the pandemic. National
Health Statistics Yearbook data show a slight
decrease in the proportion of pregnant women
receiving adequate follow-up in Tulrkiye during
2020 and 2021 (96.2% and 96.1%, respectively)
(23, 24). These findings are in line with national
reports indicating reduced use of prenatal care
services during the pandemic, largely due to fear
of COVID-19 infection, healthcare restrictions,
changes in health policies, quarantine measures,
and transportation limitations (25). It should also
be noted that our study population consisted only
of pregnancies resulting in live births; therefore,
these results may not fully represent prenatal care
patterns in the entire pregnant population.

In our study conducted in Yozgat province, no
statistically significant relationship was found
between the gender of the baby, the age of the
mother, and the timing of infant death. This finding
is consistent with the results of the study conducted
in Sivas between 2013 and 2020, which similarly
reported no significant association between these
variables (19). In addition, in our study, premature
and low birth weight infants born to mothers in their
first pregnancy constituted the highest proportion
of neonatal deaths; this pattern also corresponds
to the findings of the Sivas infant mortality study,
where these characteristics were most prominent
in early neonatal deaths (19). Furthermore, during
the first two years of the pandemic in Adiyaman
province, the distribution of infant deaths did not
differ significantly according to maternal age,
infant sex, birth weight, timing of death, gestational
week, number of fetuses, first pregnancy status,
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birth method, or the number of pregnancy follow-
ups, which is also in line with the overall pattern
observed in our findings (26).

When the pandemic process is evaluated, it is seen
that the infant mortality rates for Yozgat province
were calculated as which was 8.47 per thousand
in 2020, 7.33 per thousand in 2021 and 9.02 per
thousand in 2022. In 2022, which includes the
pandemic period, the infant mortality rate in the
neonatal period (6.24 per thousand), the infant
mortality rate in the early neonatal period (3.7 per
thousand), and the infant mortality rate in the late
neonatal period (2.54 per thousand) increased
compared to the previous year. Especially when
looking at previous years, the upward trend
observed in 2020 and 2022 is particularly striking.
The increases observed in 2020 and 2022 may be
indicative of the indirect impact of the COVID-19
pandemic on maternal and neonatal health,
potentially attributable to disruptions in healthcare
service delivery and reduced access to routine
maternal and newborn care, particularly during the
initial phase of the pandemic.

According to the Health Statistics Yearbook 2020,
the infant mortality rate is 8.5 per thousand, which
is above the WHO European Region value (5.7
per thousand) (24). In 2021, there was a decline
in the infant mortality rate in the WHO European
Region (5.6 per thousand), where our country
is located, and an increase in the infant mortality
rate was observed in our country’s data (9.1 per
thousand) (12). While the infant mortality rate in
Yozgat province was 8.47 per thousand in 2020,
it decreased to 7.93 per thousand in 2021 and
increased to 9.02 per thousand in 2022. These
fluctuations in infant mortality rates may reflect
temporal, location-specific variations in the burden
of COVID-19 and differences in healthcare service
delivery; however, potential deviations arising
from limitations in the quality and completeness
of health statistics, including the documentation
of pregnancies and deaths, cannot be ruled out.
In a study conducted by examining infant deaths
in Adiyaman province for 2020-2021, the infant
mortality rate was 9.9 per thousand in 2020 and
increased by 24% to 12.3 per thousand in 2021.
Based on Turkish Statistical Institute data sheets,
the decreasing trend of IMR between 2019 and

2020 (9.3 and 8.7 per thousand), increased in the
coming 2 years to 9.3 to 9.2 per thousand (27). The
COVID-19 pandemic may have affected maternal
and infant health through infection of pregnant
women. In a meta-analysis examining 517 pregnant
women with COVID-19, having COVID-19 in the
pregnancy was shown to cause negative effects for
both mothers and babies, including premature birth,
caesarean delivery, low birth weight, fetal distress,
admission to the neonatal intensive care unit, and
maternal and infant deaths (28). It is also known
that the significant use of healthcare services for
COVID-19-related problems during the COVID-19
pandemic has resulted in a decrease in pregnant
follow-up all over the world, leading to delays in
referrals, with reduced access to special care for
high-risk pregnancies (22). During the pandemic,
service delivery in newborn care was also
disrupted and basic newborn care services, such
as breastfeeding support and vaccination programs
were interrupted. Mothers’ stress and anxiety have
increased due to restrictions on visiting policies in
neonatal intensive care units. These factors may
have all contributed to increased rates of premature
births, low birth weight infants, and infant mortality
(22).

World Health Organization reports that newborn
deaths are often caused by preterm labor, perinatal
causes (asphyxia at birth or shortness of breath at
birth), infections and congenital anomalies (29). In
developed countries, infants generally die in the
early neonatal period due to congenital anomalies
and perinatal causes resulting from premature
birth. In developing countries, in contrary, neonatal
mortality frequently occurs at birth and following
birth and is due to low birth weight and low standards
of care. In these countries, postneonatal mortality
is more prominent and often linked to due to lack
of immunization and infectious diseases, such as
pneumonia and diarrhea (22). In our study, when the
causes of infant deaths in Yozgat province between
2014 and 2022 were examined, infections were
identified as the leading cause of infant mortality
(20.7%), particularly in the late neonatal and post-
neonatal periods, whereas respiratory distress of
the newborn was the most common cause of death
in the early neonatal period (Figure 3). In Adiyaman
IMR study (2020-2021), the most common causes
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of death were found to be congenital anomalies,
prematurity and sepsis (26). Sivas IMR records
(2013-2021) revealed the top reasons of IMR as
congenital anomalies, lung failure and respiratory
distress syndrome (19). In a community-based
study conducted in Alabama, with data from
325,036 individuals, COVID-19 pandemic did not
have a statistical effect on the causes and/or the
numbers of infant deaths (30).

Strengths

This study examines infant mortality in Yozgat
province across a continuous six-year period,
allowing a robust comparison of trends before and
during the COVID-19 pandemic.

The combined use of provincial Infant Mortality
Commission records and national statistical data
enhances the methodological rigor and credibility
of the findings.

The concurrent evaluation of maternal, neonatal,
and healthcare-related variables provides a
comprehensive framework for understanding the
multifactorial nature of infant mortality.

By contextualizing local results within national
statistics and existing provincial evidence, the study
contributes meaningful insights for health system
planning and preparedness in the context of future
public health emergencies.

Limitations

In every province in our country, the Infant Mortality
Commission evaluates each infant death in the
province and records are archieved. Accordingly,
Yozgat-based infants who died outside of Yozgat
are not expected to be archieved by the Province
Infant Mortality Commission. Although some of the
out-of-province deaths were accessed through
the national Death Notification System, it was not
possible to access all. The relatively low infant
mortality rate in our study compared to TSI data
might be related to the inability to reach all infant
deaths in Yozgat province (Figure 2).

Death notifications can be written manually or
by selecting ICD-10 coding. Since all death
notifications, especially old ones, are not made
according to ICD-10 coding, the main and root
causes of death are not clearly stated. This
situation prevented the making of internationally

comparable groupings of causes of death. From
now on, it will be valuable to base/support standard
ICD-10 coding when recording infant deaths across
the country.

The order and magnitude of factors associated with
infant death were similar in the period before the
COVID-19 pandemic: however, it is not possible
to distinguish COVID-19-related maternal of infant
deaths, the direct effect of COVID-19 infection
on infant deaths in Yozgat province could not be
validly evaluated.

Retrospective analysis of data hindered our ability
to further investigation of (either periodic or on
demand) admissions of pregnant women to health
care facilities during the pandemic.

In published literature, only one study has
examined the effects of COVID-19 on the infant
mortality rate using data from 2020-2021. Our
study with comparative evaluation of 6 successive
years is a valuable addition to current knowledge
in this respect. As a one-province-based study, our
findings have low generalizability for the effect of
the pandemic on infant mortality rate. A Type II-
related error cannot be ruled out in determining
the low effects of the pandemic, in presence of
low death numbers, in particular. The impact of the
pandemic on the infant mortality rate nationwide
infant mortality data can be studied.

Conclusions

In conclusion, secondary analysis of mortality data
of Yozgat province enabled us to investigate IMRs
over 6 successive years, to scrutinize the potential
effect of the COVID-19 pandemic on infant deaths.
Access to health services, adequacy of prenatal
visits, treatment and rehabilitation services have
all been affected under pandemic conditions, and
it is valuable to examine the changes in the infant
mortality rate in this sense, as an important health
criterion that shows the mother-child health level of
the country. Notably, the increase in early neonatal
deaths observed in 2020 compared to other years
was striking. We found no significant association
with infant mortality with any of the infant/maternal
characteristics studied. The adequacy of prenatal
follow-up visits was unexpectedly higher in the
pandemic period, thus, could not explain the
increasing death rate trend during the pandemic.
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In summary, our findings suggest that the pandemic
period (especially the initial phase when it was
unprepared for) may have had an adverse effect
on infant mortality, potentially through its impact on
maternal health and early developmental stages
of the children, possibly due to infections during
pregnancy.

To enhance the reliability and comparability of infant
mortality data, national standardization of death
registration systems should be reinforced, ensuring
the consistent and accurate application of ICD-10
coding. Regular capacity-building for healthcare
personnel on cause-of-death classification and
integration of maternal-neonatal surveillance
systems would further strengthen data quality
and facilitate early identification of preventable
causes. Moreover, establishing  structured
feedback mechanisms between provincial mortality
commissions and national authorities could
substantially improve the monitoring and reporting
of infant deaths (22).
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Supplementary Materials

Supplementary Table 1: Evaluation of some characteristics of parents
*A person’s Kinship level is not specified.

Characteristic Number Percent (%)

Mother’s age

23 and younger 100 27.9
24 - 27 84 235
28 - 32 90 251
33 and older 84 23.5

Minimum - Maximum: 17-49 Median (Q1-Q3): 27 (23-32)
Mother’s education

llliterate 9 26
Literate 10 29
Primary or secondary school graduate 211 59.6
High school graduate 77 22.2
College graduate 44 12.7
Father’s education
llliterate 1 0.3
Literate 9 26
Primary or secondary school graduate 185 53.2
High school graduate 96 27.6
College graduate 57 15.5
Mother’s smoking
Yes 15 4.3
No 337 95.7
Kinship between spouses
No 305 86.2
Yes** 49 13.8
First degree 27 56.2
Second degree 7 14.6
Third degree 11 22.9
Fourth degree 3 6.3
Blood incompatibility between spouses
Yes 326 71
No 25 92.9
Mother's tetanus vaccination
Yes 294 83.2
Incompletely vaccinated 45 12.8
No 14 4.0
Mother's COVID-19 vaccination
Yes 27 75.4
No 31 24.6
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Supplementary Table 2: Evaluation of some characteristics of infants who died in Yozgat between 2014 and
2022

e e o Before COVID-19 Pandemic Period Total
Number | Percent | Number | Percent | Number | Percent

Infant’s gender

Female 115 46.0 49 45.4 164 45.8

Male 135 54.0 59 54.6 194 54.2

Infant birth weight?

Low birth weight® 141 56.4 65 60.8 206 57.7
Extremely low birth weight 59 23.6 33 30.8 92 25.8
Very low birth weight 26 10.4 15 14.0 41 11.5

Normal birth weight 108 43.2 41 38.3 149 41.7

Excess birth weight 1 0.4 1 0.9 2 0.6

Pregnancy Week

Preterm 201 56.1
Extreme preterm <28 weeks 61 244 41 38.0 102 28.5
Early preterm 28-<32 weeks 25 10.0 12 11.1 37 10.3
Medium late preterm 32- <37 47 18.8 15 14.0 62 17.3
Term 37-<42 117 46.8 39 36.1 156 43.6
Post term 42 weeks and over - - 1 0.9 1 0.3

Delivery method?

Normal vaginal route 90 36.1 37 34.6 127 35.7

Cesarean section 159 63.9 70 65.4 229 64.3

Place of Delivery?

Public hospital 157 63.1 82 75.9 239 66.9

University hospital 56 22.4 18 16.7 74 20.7

Private hospital 34 13.7 7 6.5 41 11.5

Outside of healthcare facility 2 0.8 1 0.9 3 0.9

Place of Death?

Public hospital 106 43.4 61 56.5 167 47.4

University hospital 80 32.8 21 19.4 101 28.7

Private hospital 34 13.9 20 18.5 54 8.5

Outside of healthcare facility 24 9.8 6 5.6 30 15.3

Period of Death

Neonatal 160 64.0 69 63.9 229 64.0
Early neonatal 97 38.8 45 41.7 142 62.0
Late neonatal 63 25.2 24 22.2 87 38.0

Postneonatal 90 36.0 39 36.1 129 36.0

Pregnancy follow-up of motherc

Sufficient follow-up 194 77.6 99 91.7 293 81.8

Not sufficient 56 22.4 9 8.3 65 18.2
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Mother's first pregnancy?

Yes 77 30.9 30 28.0 107 30.1

No* 172 69.1 77 72.0 249 69.9
Miscarriage 72 39.0 39 50.0 111 31.9
Stillbirth 8 1.0 1 1.3 9 2.6
Miscarriage and stillbirth 7 - - - 7 2.0

Number of fetuses at pregnancy?

One 209 83.9 95 88.0 304 85.2

Two 31 12.4 13 12.0 44 12.3

Three 9 3.6 - - 9 2.5

Method of conception?

Normal, physiological 226 90.4 100 93.5 326 91.3

Required infertility treatment 24 9.6 7 6.5 31 8.7

Mother’s age

34 years and younger 214 85.9 89 824 303 84.6

35 years and older 36 14.4 19 17.6 55 15.4

*Except for live birth, miscarriage and stillbirth are listed. There are mothers who experience a situation more than once.
@There is missing data.

blt is presented as the sum of all births with a birth weight of 2499 g and below.

°Pregnant women who had three or fewer follow-up visits were considered unfollowed.

x= Chi square test. y= Fisher exact test

Supplementary Table 3: Distribution of some characteristics of infants who died during the
pandemic by mother's COVID-19 vaccination status

COVID-19 COVID-19
Characteristic vaccinated mother | unvaccinated mother p-value*
n (%) n (%)
Birth week
Term 18 (66.7) 50 (61.7)
Preterm 9 (33.3) 31 (38.3) 0.645°
Birth weight
Normal birth weight 11 (40.7) 31 (38.3) 0.820°
Low birth weight 16 (59.3) 50 (61.7)
Delivery method
Normal vaginal route 7 (25.9) 30 (37.5)
Cesarean section 20 (74.1) 50 (62.5 0.274°
Pregnancy follow-up
Sufficient 24 (88.9) 75 (92.6)
Not sufficient 3 (11.1) 6 (7.4) 05467
Time of death
Early neonatal period 11 (40.7) 34 (42.0)
Late neonatal period 9 (33.3) 15 (18.5) 0.2192
Postnatal period 7 (25.9) 32 (39.5)

*Column percentages are presented.
aPearson Chi-square test p-value "Fisher Exact test p-value

|
© ESTUDAM Halk Saghgi Dergisi. 2026. Cilt 11 Sayi 1. 54





