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Comparison of effectiveness indicators before and during the COVID-19 pandemic in a university hospital

Objective: Our aim in this study is to reveal to what extent hospital efficiency indicators changed in a University Hospital between the
period before the Covid 19 pandemic (2018-2019) and the period when the pandemic started and continued (2020-2021).

Method: The study planned as a retrospective and descriptive type, data belongs to a 4-year period (2018-2021). The number of personnel
for the years examined in the study, the number of applications to the outpatient clinic and emergency department calculated monthly
and the number of deceased patients. Bed occupancy rate, inpatient rate, average patient stay days, bed turnover rate and bed turnover
interval were used as hospital bed utilization efficiency indicators.

Result: Among all years, April 2020 had the lowest number of emergency applications (n=1287) and total number of outpatient clinic
applications (n=7530). The year with the highest bed occupancy rate was 2020 with 77.246.7. The highest inpatient rate was in 2020
with 6.7+2.1, the highest average day of stay was in 2021 with 10.8+2.2, the highest bed turnover rate was in 2018 and 2019 with
4.7+0.3 and the highest bed turnover interval was observed in 2021 with 5.242.2. April 2020 was the month with the highest inpatient
rate at 11.8% and the highest bed turnover interval at 16.8.

Conclusion: The number of patients applying to emergency departments and outpatient clinics decreased, the inpatient rate increased,
the bed turnover rate decreased, the bed turnover interval extended and the average day of stay increased during the pandemic period.
Keywords: Pandemic, COVID-19, Bed Occupancy Rate, Bed Turnover Rate

INTRODUCTION Planning non-urgent elective surgical procedures to a more

In December 2019, cases of pneumonia of unknown cause convenient date as much as possible, gncouraging p.atier?ts
were first reported in Wuhan, China. The pathogen called who do npt have an emergency to receive service primarily
severe acute respiratory syndrome coronavirus 2 was isolated frfom family pEysmlans, ensugpgb’g?at the currﬁnt reports
from the lower respiratory tract of infected patients, and the ~© pagehnts W't. adtewlpgrary !ZIa |(|jty rle.zortv.vl (;]Se regor;[
resulting disease was named COVID-19 (1). Restrictions began period has expired will be considered vatl unju the end o
to be imposed in Turkey as of March 16, 2020, to prevent the May 2020 and that they will not apply to hOSij[a|S to renew
spread of the virus. A full-time curfew started from Thursday, their report. It was also announced that medicines, medical

April 29, 2021 until Monday, May 17, 2021. First, schools and sgpplies and di.aperg Fhat require regqlar use due to chropic
all public places were closed. Flexible working hours were diseases and disabilities can be obtained from pharmacies

introduced for public service employees, flexible working and medical doctors without the need to write a prescription
hours were introduced in hospital outpatient clinics, and the W't,hOUt going to a.health |nst|tu§|qn (3)- On March 2(.)’ 2020,
number of outpatient clinics was reduced (2). In the letter of a circular was published by the Ministry of Health stating that

the Ministry of Health dated 16.03.2020 on ‘Postponement all hospitals with sufficient specialists and third-level adult
of Elective Procedures and Othér .Measures to be Taken™ intensive care beds are considered pandemic hospitals. This
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situation caused an increase in workload, especially in the
emergency departments and intensive care units of hospitals
with intensive care beds (4). On March 21, a circular was
published stating that those aged 65 and over and those
with chronic diseases were prohibited from leaving their
residences (5). All these situations have caused the number of
non-emergency outpatient clinic patients to decrease.

Hospitals play an important role in meeting the health
needs of the society. In addition to providing health services
to the society, they are important in

that they constitute the largest share of total health
expenditures (6). Today, increased access to health services
and the understanding of providing more qualified health
services have necessitated the effective use of resources.
One of the most important performance indicators used to
evaluate hospital services is to reveal how effectively hospital
beds are used. The concept of activity, human, financial,
technological, etc. It is an evaluation criterion that shows to
what extent input elements are used effectively or adequately
in line with the determined purposes (7).

Inthis regard, integrating existing or created resources into
the best use to meet the needs will ensure efficiency in service
delivery. Effective use of hospital beds is defined by different
criteria in various sources. Philip et al. (8) and Agirbas (9)
studies, “capacity utilization” in the report published by the
Ministry of Health in 2011, “productivity indicators (10), Avc
et al. “operational performance indicators” (11), Lotfi et al.
“performance measures” (12), Vashishth et al. They preferred
to use expressions such as “hospital bed use” (13).

Our aim in this study is to analyze the hospital efficiency
indicators in a University Hospital; bed occupancy rate,
average patient stay, inpatient rate, bed turnover rate, bed
turnover interval, total number of patients applying to
outpatient clinics and emergency departments, number of
deaths, etc. It is to reveal to what extent the data changed
between (2018-2019) before the pandemic and (2020-2021)
during the period when the pandemic started and continued.

METHOD

The research is a retrospective and descriptive research.
The data belongs to the years 2018-2021 and was taken from
the statistics unit of Hatay Mustafa Kemal University Hospital,
and the data are in the form of monthly results covering
the 4 years of in this study. The study includes data on the
number of working personnel, the number of applications
to outpatient clinics and emergency departments, and the
number of deceased patients between 2018-2019 (before the
pandemic) and 2020-2021. As bed use efficiency indicators;
Bed occupancy rate, inpatient rate, average patient stay
day, bed turnover rate and bed turnover interval were used.

Ethics committee permission for the study was obtained from
Hatay Mustafa Kemal University Nonclinical Research Ethics
committee (Date: 17.03.2022, decision no: 25).

Bed occupancy rate; It shows the rate at which patient
beds are used by patients within a certain period of time (one
month, three months, one year, etc.). It reflects the popularity
of hospitals in terms of inpatients [14].It is considered
positive that the bed occupancy rate is 80-85% in general
hospitals and 90-95% in hospitals treating chronic diseases. It
is calculated with the formula (Number of Days Stayed x 100)
\ (Number of Beds x 30).

Inpatient rate; It is an efficiency ratio that shows how
many patients who applied to hospital outpatient clinics
were hospitalized and treated within a certain period of time.
The rate varies by hospital type. In a health system where
the referral system functions well, the rate of inpatients is
expected to be high. The inpatient rate, which shows how
many patients applying to hospital outpatient clinics are
treated as inpatients, has been observed to be low in places
where the health infrastructure is inadequate. It is calculated
with the formula (Number of Inpatients) \ (Number of
Polyclinics).

Average patient stay day; It is the measure obtained by
dividing the total number of days spent (on a clinic basis)
by the total number of discharged (discharged and deceased)
patients within a certain period (month, three months or a
year). This criterion is an indicator used to evaluate the use
of health services and the quality of service provided in
the hospital. In addition to reflecting the change in service
provided in the hospital, the average length of stay is also
important in that it provides data on seasonal change.
Situations such as the presence of epidemic diseases and
tourism activities also provide data about seasonal changes
in hospital services. It is calculated with the formula (Total
Patient Days) \ (Number of Discharged Patients).

Bed turnover rate; It shows the patient bed efficiency
level by how many patients use the bed in a certain period
of time. There is a relationship between bed turnover rate
and hospital size. For example, university hospitals with
high bed capacity generally operate at higher capacity. A low
bed turnover rate may not only indicate that the hospital is
preferred by fewer patients or that patients are kept in the
hospital unnecessarily, but it may also indicate that difficult
and complicated diseases are treated in these hospitals.
A high bed turnover rate may indicate that simple first aid
treatments are provided by the hospital.lt is calculated by
the formula: Number of Inpatients (excluding Intensive
Care) / Actual Number of Beds (excluding Intensive Care Bed
Numbers)

Bed turnover interval; It is the measure that shows
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the average number of days a patient bed remains empty
between two patient admissions. Leaving a patient bed empty
is considered inefficiency. Therefore, what is desired is that
the time between two patient admissions is short. Although it
is desirable to keep the bed turnover interval short, keeping
it too short or constantly giving negative feedback about
the quality of the service provided. Because low utilization
level of hospital facilities indicates low turnover interval. It is
calculated by the formula Bed Turnover interval= ((Hospital
bed x number of days in the relevant period) - Number of days
hospitalized) / (Number of discharged patients + Number of
patients who died), (14).

In statistical analyses, numbers by month and the monthly
average and standard deviation of hospital indicators by year
were calculated as descriptive statistics. Spearman correlation
analysis was performed between the monthly case numbers
reported by Turkey to the World Health Organization (15)
and the effectiveness indicators of the hospital under

investigation.

RESULTS

Distribution of healthcare personnel in the hospital
where the study was conducted is shown in Table 1. The
total number of beds in the hospital in 2018, 2019 and 2020
is 503. While the total number of beds was 503 in January
2021, it later increased to 608. The number of adult intensive
care beds in 2018, 2019 and 2020 is 52. The number of adult
intensive care beds, which was 52 in January 2021, later
increased to 72.

Table 1. Number of personnel by years

Year Lecturer Assistant Doctor Nurse
2018 19 136 295
2019 m 137 350
2020 156 249 391
2021 157 254 463

Inall years examined, the minimum number of emergency
applications was in April 2020 (n = 1287) and the maximum
in January 2020 (n = 8288). While the number of outpatient
clinic admissions to the hospital was lowest in April 2020
(n=7530), the highest was seen in January 2020 (n=59642),
(Figure 1).

The 12-month averages of hospital indicators for the four
years examined were calculated. The highest bed occupancy
rate by year was observed in 2020 with 77.2£6.7. The
highest inpatient rate was in 2020 with 6.722.1, the highest
average day of stay was in 2021 with 10.8%2.2, the highest
bed turnover rate was in 2020 with 3.940.9, and the highest
average day of stay was in 2021 with 3.940.9. The bed-to-bed
turnover interval was found to be 5.222.2 in 2021 (Table 2).

During the years examined, the highest bed occupancy rate
was in October 2019 with 92.9%, the highest inpatient rate
was in April 2020 with 11.8%, the highest average day of stay
was in October 2021 with 13.8, the highest bed turnover rate
was in October 2021 with 11.8%. The turnover rate was 5.3 in
January 2020, and the highest bed turnover interval was 16.8
in April 2020.

Mean=SD (MeanxStandard Deviation),* The average of 12
months was calculated

Table 2. Bed occupancy rate, inpatient rate, average day of stay, bed
turnover rate and bed turnover interval by years

Bed occupancy . Average Day Bed Turnover Bed Turnover
Rate WA of Stay Rate Interval

Mean+SD* Mean+SD* Mean+SD* Mean+SD* Mean+SD*
2018 43,7491 5,0+0,5 58+15 47403 79+1,7
2019 772+6,7 44403 52+19 47403 14403
2020 70,6+12,5 6,7+2,1 93+2,2 39+09 47445
2021 08,3+7,5 6,4+0,5 10,8+2,2 3,9+0,6 52422
*SD: Standart deviation
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Figure 1. Monthly Numbers of Emergency and Polyclinic Applications to
the Hospital Between 2018-2021

According to vyears, the highest intensive care bed
occupancy rate was observed in 2020 with 92.8+12.7, and the
highest intensive care average patient stay was observed in
2021 with 2343.3+234.0. When we look at the surgical service
bed occupancy rates by year, the year with the highest rate
was 2019 with 81.9£9.2, and when we look at the internal
service bed occupancy rate, the year with the highest rate was
2019 with 70.1+8.2 (Table 3). When all years are analyzed by
month, the lowest total intensive care bed occupancy rate is
35.9% in June 2018, and the highest total intensive care bed
occupancy rate is 100% in May, June, July, September, October
and November 2020.

Mean=SD (MeanxStandard Deviation),* The average of 12
months was calculated




Hospital efficiency indicators before and after COVID-19 pandemic

Interdiscip Med J 2024;15(52):60-66

Tahle 3. Intensive care, surgical Service, internal service hed occupancy

rate and intensive care average patient stay day by years

Internal Service Bed
Occupancy Rate

Intensive Care Bed
(Occupancy Rate

Intensive Care Average
Patient Stay Days

Surgical Service Bed
Occupancy Rate

Mean+SD* Mean+SD* Mean+SD* Mean+SD*
2018 52014127 1025,3+203,4 46,2469 36,1119
2019 82,8459 174221245 81,9+9,2 70,1+8,2
2020 92,8492 1951,0+276,0 68,3+15,5 65,2+12,6
2021 90,161 2343,3+£234,0 67,6489 61,299

*$D: Standart deviation

Number of patients who died from January 2018 to
December 2021 in Figure 2 can be seen. The average
number of deceased patients in 2018, 2019, 2020 and 2021
is respectively 45£13, 52£12, 36210 and 32%7.Spearman
correlation analysis was performed for 2020 and 2021
between the monthly number of cases reported by Turkey
to the World Health Organization since the beginning of the
pandemic and the monthly indicators of the hospital under
investigation. Moderate positive correlation between the
number of cases and the inpatient rate (R = 0.446, p=0,029)
and a strong positive correlation was detected between the
monthly number of cases and the day of intensive care stay
(R = 0.661, p<0,001).

Number of Patients Who Died Between 2018-2021
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Figure 2. Number of Deaths of Patients by Month Between 2018 and 2021

Arapid increase in emergency applications was detected in
October, November and December in 2018 and 2019, the pre-
pandemic period. It can be thought that the important reason
for the increase detected in these months is the increase in the
frequency of upper respiratory tract infections. A similarity
was found between our findings and the research conducted
by Kuskucu et al. at Istanbul University Cerrahpasa Faculty of
Medicine in 2020 (16). In this study, serious decreases have
been observed in the number of emergency applications
since January 2020, when Covid-19 started to spread rapidly
around the world, and March 2020, when it was first seen
in Turkey. In the study conducted by Alatas et al. in 2021 at
Mugla Sitki Kocman University Training and Research Hospital

during the pandemic period, it was found that the number of
patients applying to the emergency department decreased
(1). At the same time, the fact that the number of patients
applying to the emergency department in the pre-pandemic
years was higher than the number of patients applying to
the emergency department during the pandemic period can
explain why the Covid-19 pandemic caused a decrease in the
number of patients applying to the emergency room.

It was determined that the lowest number of outpatient
clinic applications in the last four years was in April 2020,
and it is seen that the Covid-19 pandemic caused a decrease
not only in the number of emergency applications but also
in the number of all outpatient clinic applications. In the
study titled ‘Evaluation of Health Services Use during the
Covid-19 Pandemic Period’, conducted by Yildiz et al. at
Batman University in 2021,a decrease was observed in the
number of outpatient clinic applications during the Covid-19
period (17). It can be said that the decrease in the number
of outpatient clinic applications in April 2020 was caused
by some restrictions imposed during the pandemic period.
As an example, a curfew was imposed on individuals over
the age of sixty five on March 21, 2020, and on individuals
under the age of twenty on April 3, 2020, and it is possible
to give these restrictions to continue throughout April. At the
same time, the reduction in public transportation capacities
by half on March 24, 2020, and the continuation of this
situation throughout April may have caused difficulties in
transportation to the hospital, which may have caused the
decrease in the number of applications to polyclinics (18).

Bed occupancy rate is considered a basic efficiency
indicator as it determines the hospital’s utilization level and
productivity. This rate is a measure of the efficient use of
hospital beds. It would be useful to evaluate this efficiency
criterion together with criteria such as average patient stay
and bed turnover rate. The Ministry of Health has accepted
the bed occupancy rate as 72% and the average day of stay
as 4.5 days as an efficiency indicator in training and research
hospitals. A low average day of stay is a good indicator, but
a large decrease is interpreted negatively (19). Bed turnover
interval also affects bed occupancy rates, and it has been seen
in the literature that there may be decreases in bed occupancy
rates if there is idle capacity in hospitals (20). When we
examined the years before the pandemic, the bed occupancy
rate in 2018 was found to be 43.4% and remained below the
Ministry of Health’s productivity indicator. We can explain
this situation in this study with the shortage of healthcare
personnel and nurses in 2018. In the study titled Examination
of human resources in the health sector in Turkey, conducted
by Ozkan et al. at Marmara University in 2015, the need for
nurses and auxiliary health personnel was mentioned and
the importance of studies to meet this need was emphasized
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(21). At the same time, the high value in the bed turnover
range is another factor in the low bed occupancy rate. In this
study, the bed occupancy rate in 2019 was found to be 77.3%
and exceeded the value determined by the Ministry of Health.
This situation may be related to the increase in the number
of staff and nurses working in our hospital, but it may also
be due to the effect of the bed turnover interval, which has
decreased significantly compared to the previous year.

With the pandemic, an increase in the rate of inpatients
and an extension in the average day of stay were detected.
A decrease in the bed turnover rate may be observed as
the average day of stay becomes longer. The increase in
the average day of stay above the accepted value and the
decrease in the bed turnover rate negatively affected the
bed occupancy rate during the pandemic period of 2020.
In 2021, when the pandemic continues, the increase in
the average day of stay and bed capacity compared to the
previous year can be explained as the reason for the decrease
in bed occupancy rate.

Surgical service bed occupancy rates increased significantly
in 2019 compared to 2018. It is thought that the increase
in the number of nurses and healthcare personnel and the
increase in the number of surgeries performed played an
important role in this large increase. During the pandemic
period, the surgical service bed occupancy rate decreased
compared to the previous period. This situation can be
explained by the postponement of elective surgeries and the
infection control measures notification announced by the
Ministry of Health in our country (22). In case of emergency
and oncological surgery, early discharge is important in
order to reduce the exposure of patients and healthcare
personnel to the virus and to use beds, ventilators and other
hospital resources appropriately. This situation brought the
“Accelerated Recovery After Surgery” protocols to the agenda.
With why these protocols, a significant decrease was recorded
in the number of days spent in the hospital in April 2020. On
March 9, 2021, the guide titled ‘Study Guide and Infection
Control Measures in Health Institutions during the COVID-19
Pandemic was published. With the update, postponed
elective surgeries started to be performed gradually. In this
way, the number of surgeries performed in March 2021 and
later, and accordingly the surgical service bed occupancy rate,
remained at normal levels (60-80%).

It is very important to what extent the intensive care bed
potential is used in hospitals. Low bed occupancy rate causes
personnel costs to remain high compared to the service
provided and existing potential cannot be used efficiently. In
Turkey, acceptable intensive care ICU was determined as 85%
in the efficiency scorecard indicator cards of the Ministry of
Health (23). The average intensive care bed occupancy rate
in our hospital in 2018 is below the acceptable value with

52.1.1n 2019, this rate increased to the normal level of 82.8.
In the next two years, the intensive care bed occupancy rate
continued at acceptable levels. With the onset of Covid-19
cases in Turkey, the intensive care bed occupancy rate
remained at 100% from April 2020 to November 2020.

When the data on the number of patients who died
between January 2018 and December 2021 is examined,
the post-pandemic months of December 2020 and 2021
are the months with the highest number of deaths in both
years. However, the number of emergency applications and
outpatient clinic applications in December 2020 and 2021
are below the number of applications in the same months
of previous years. Although the number of applications is
low, the number of deceased patients is high, which may
suggest that people with Covid-19 infection and comorbid
chronic diseases apply for emergency and outpatient clinic
examinations. Similarly, the fact that the number of days spent
on the same dates was higher than in other periods may have
been effective in the increase in the number of deaths. Various
studies emphasize that mortality increases as the duration of
hospitalization increases. In the study conducted by Ceylan
et al. in 2001, no difference was found between prolonged
hospital stay and mortality, but complications were found to
increase in patients hospitalized for more than 14 days (24).
In the study conducted by Craven et al., it was reported that
the relative risk of mortality was 3.2 times higher in patients
with a hospital stay of more than 10 days (25). In a study
conducted by Kolgelier et al. at Adiyaman University in 2012,
it was stated that as the length of stay in the ICU increased,
the effect of infections on mortality was mentioned, but no
direct relationship was found between mortality and length
of stay (26).

A number of indicators are used to measure the
performance and efficiency of hospital services. These
indicators include bed utilization activities related to the
hospital’s capacity utilization. With this in mind, the bed
utilization efficiency of the relevant hospital was evaluated
within the scope of the study. Accurate analysis of the
hospital’s capacity utilization and the efficiency indicators
evaluated in the study should be considered as a whole. As
a result of the analysis; While there was a decrease in the
bed occupancy rate compared to the previous year during
the pandemic period, there was an increase in the rate
of inpatients and the number of days spent. During the
pandemic period, the intensive care bed occupancy rate
remained high and 100% occupancy was detected during the
peak period throughout the country. During the pandemic
period, a decrease was detected in the number of emergency
room applications, polyclinic applications, and surgical
service bed occupancy rates due to only emergency surgeries
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being allowed. During the pandemic, there was an increase
in the number of days spent in intensive care compared to
the previous period. While the number of applications to the
outpatient clinic decreased during the pandemic, an increase
in the hospitalization rate of patients was detected. While the
bed turnover rate decreased, an increase in the death rate
was observed.

As a result, efficient use of hospital beds is of great
importance for hospitals and patients, especially in situations
such as unexpected pandemics. In this regard, in hospitals;
Taking precautions and decisions as quickly as possible,
considering that they will be negatively affected by the
pandemic, increasing the number of intensive care beds,
increasing the Emergency Department service capacity,
increasing the number of doctors, nurses and staff working
in intensive care and emergency, constantly evaluating
hospital efficiency indicators by hospital managers and
making rapid plans. We consider being prepared for the
rapid supply of necessary equipment, taking the necessary
precautions to prevent emergency surgeries from being
interrupted, arranging operating procedures and keeping all
hospital committees, especially the infection committee, in
communication with each other and all similar practices as
recommendations that should be taken in terms of pandemic

management.
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