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Abstract

The Covid-19 pandemic has a substantial impact on socioeconomic, political, demographic, and other
aspects of life. Effective healthcare is, however, a primary determinant of successful fighting against
Covid-19. The analysis of local healthcare indicators serves as a source for estimating pandemic magnitude
and the adaptation of healthcare at a national level. In this study, the rates of Covid-19 hospital admissions
to the Ivano-Frankivsk City Hospital, Ukraine, from April 2020 to May 2021 were analysed. All cases were
grouped by age, sex, and the type of admission; data were analyzed monthly and seasonally. The peaks of
hospital admissions were observed in November 2020 and March 2021; however, the highest mortality rates
were seen from August to November 2020. The analysis of age- and sex-disaggregated Covid-19 mortality
data showed the predominance of elderly males (61.9%, 66.6 + 3.9 years) over females (38.1%, 71.8 + 2.3
years). The ratio of hospital admissions was unstable: the percentage of emergency, GP-referred and
self-referred admissions was similar from April to May 2020; however, GP-referred admissions prevailed,
and the number of self-referral patients decreased twice between March and May 2021. In conclusions,
the trends in hospital admissions were similar to those reported in other studies. However, the differences
in time frames and socio-demographic characteristics were observed that highlights the importance of
considering regional, social and geographic aspects of the population when improving the capacity of
healthcare system and establishing effective preventive measures against the pandemic at the local level.
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Introduction

The coronavirus Covid-19 pandemic is a global health
crisis and the greatest challenge the world has faced in our
lifetime [1, 2]. It has dramatically changed our lives. Since
its emergence in Asia at the end of 2019 [3, 4], the virus
has spread to every continent. The Covid-19 pandemic is
more than a health crisis, it has created devastating social,
economic, and political crises, leaving deep scars [5-8]. In
Ukraine, the first confirmed case of Covid-19 was reported
in March 2019. Unfortunately, Ukraine is now among
the countries with the highest number of confirmed Covid-
19 cases [9].

The WHO has identified six strategic objectives (sup-
pressing transmission, reducing exposure, countering mis-
information and disinformation, protecting the most vul-
nerable, reducing mortality and morbidity, accelerating
equitable access to new Covid-19 tools) for successful fight-
ing against the Covid-19 pandemic to be implemented at
the national, regional, and global levels [10, 11]. Although

the world has been in the pandemic mode for two years, re-
gional differences in the prevalence, mortality rates, and im-
mune responses are still unclear [12—-14]. However, the rate
of inpatient hospital admissions remains a key indicator
of success in fighting against Covid-19 and the burden on
health care [15-17]. Studying the indicators of health care
at a local level might provide essential information for its
improvement, adaptation and pandemic planning, develop-
ment of effective anti-epidemic measures in the context of
socio-demographic and geographic diversity of the popula-
tion. This report was aimed to analyse the rates of Covid-19
hospital admissions at the Ivano-Frankivsk City Hospital,
Ukraine.

Materials and Methods

Medical records of all patients admitted to the Ivano-
Frankivsk City Clinical Hospital No. 1 with a Covid-19
diagnosis (code U07.1) from April 2020 (first Covid-19
confirmed patient in Clinical Hospital No.1) to May 2021
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were analysed. A total of 2, 543 medical records were
evaluated.

Data Analysis

Statistical analysis was performed in Microsoft Excel.
The number of inpatient cases and deaths, types of hos-
pital admissions, length of hospital stay, patients’ age and
gender were analysed. Quantitative data are presented as
average values; qualitative data are presented as percent-
ages. The analysis was carried out monthly and seasonally.

Results and Discussion

The analysis of hospital admissions during the study period
showed two Covid-19 waves, which were observed in other
healthcare centres as well; however, they shifted in time due
to the spread of the pandemic and population migration [ 18—
21]. From April to September 2020, the monthly number
of Covid-19 patients admitted to the hospital was stable;
however, it increased in October, reaching the first peak in
November 2020 (Fig. 1).

Then, in January 2021, the rate of Covid-19 admis-
sions decreased, reaching the values for the period of July-
September 2020. However, in March 2021, the number
of inpatient cases increased to 520 patients, that was 2.5-
fold higher than the planned hospital capacity (240 hospital
beds in 2019). On the other hand, the average length of hos-
pital stays for Covid-19 patients ranged from 12 to 14 days.
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Figure 1. Hospital admission and mortality rates between
April 2020 and May 2021. CFR - case fatality rate.

The case fatality rate changed in accordance with inpa-
tient cases. There were observed two Covid-19 peaks, in
August and November 2020. Since December 2020, this
indicator decreased, but fluctuated within the range of 5.0-
9.2%. This stabilization might be due to the adaptation of
healthcare system to the pandemic and better management
of Covid-19 patients.

Sex-stratified analysis of cumulative inpatient cases
showed slightly higher prevalence rates in women (54.7%)
then men (45.3%). From April to May 2020, the rate of
hospital admissions for females exceeded that for males
twice - 63.2% vs. 36.8%. However, several studies have
indicated a possibility of gender predisposition to Covid-
19, with men predisposed to being most severely affected
and having the highest mortality rate [13, 22-24]. These

differences might be caused by demographic, social and
geographic aspects. Since June 2020, the rate of hospital
admissions for males increased; however, between March
and May 2021, the sex ratio shifted, accounting for 54.4%
of women vs. 45.6% of men. In our opinion, this may be
due to gender-specific health behaviour [25]. On the other
hand, this trend was noticeable at the beginning of the pan-
demic, when the infection spread was slow, and its natural
circulation and negative health effects were not fully es-
tablished [26-28]. This hypothesis has been confirmed by
the analysis of sex-disaggregated mortality data and is con-
sistent with other studies [12, 29, 30]. Among 208 patients
who died of Covid-19 during the study period, there were
61.9% of men and 38.1% of women. The male mortal-
ity rate was especially high (80.0%) between April and
May 2020 (Fig. 2). However, from March to May 2021,
sex-disaggregated data for Covid-19-related deaths were
as follows: 46.8% of men and 53.2% of women that was
similar to those for hospital admissions.
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Figure 2. Sex-disaggregated Covid-19 mortality data
(April 2020 - May 2021).

The average age of Covid-19 patients admitted to the hos-
pital was 58.9 £ 1.3 years, ranging from 51.3 £ 2.3
(June 2020) to 62.1 = 0.8 (November 2020) years (Fig. 3).
It should be noted that the vast majority of Covid-19 deaths
occurred among the elderly (69.2 & 2.4 years). The analy-
sis of age- and sex-disaggregated Covid-19 mortality data
has showed that the average age at death from Covid-19
was 71.8 &£ 2.3 years for women and 66.6 + 3.9 years for
men and confirmed that sex and age may be key factors
leading to fatal outcomes in Covid-19 patients [31-34].
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Figure 3. Age-disaggregated Covid-19 mortality data
(April 2020 - May 2021).
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The ratio of Covid-19 hospital admission types was
different over the study period. In spring 2020, the per-
centage of patients admitted to the hospital by ambulance,
those referred by their GP and self-referred patients was
similar (Fig. 4). However, between June 2020 and Febru-
ary 2021, the rate of emergency admissions decreased to
15.7 — 23.3%. The highest rate of self-referral admissions
was observed from June to August 2020, with a gradual de-
crease (13.2%) between March and May 2021. On the other
hand, the number of Covid-19 patients admitted to the hos-
pital by their GPs was stable and increased to 45.1% in
spring 2021. This may indicate more effective management
of patient flow, changes in their health behaviour in relation
to preventive anti-epidemic measures.
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Figure 4. Structure of the types of Covid-19 hospital
admissions.

Limitations

This observational study is limited to its objective and
design; describes the rates of admission to one city hospital
over the study period; the results of this study do not reflect
the actual scale of the pandemic in Ukraine as they are
limited to the regional level and cannot be applied to all
the pandemic periods.

Conclusions

Within the limitations of the study, the trends in hospital
admissions were similar to those highlighted in other stud-
ies. However, there were differences in time frames and
socio-demographic characteristics which indicates the im-
portance of local adaptation of healthcare system to the pan-
demic and the development of preventive anti-epidemic
measures at the regional level, considering social and geo-
graphic aspects.
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