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Abstract

Background/aim: The relationship between COVID-19 fatality and quality health care in OECD countries was aimed to be
examined, considering the effectiveness of primary health care, the effectiveness of secondary health care.

Materials and methods: Data from OECD countries were collected from open-access websites. Dependent variable is COVID-19
fatality, independent variables are effectiveness of primary health care, the effectiveness of secondary health care, gross domes-
tic product, median age, number of hospital beds, number of intensive care unit beds, number of doctors and nurses, number of
computed tomography scanners, educational status and air pollution. Spearman Rho correlation and partial correlation were
used in the analysis of the data, and generalized linear regression analysis was performed.

Results: A statistically significant relationship was found between case fatality rates and the effectiveness of secondary health
care (p<0,05). The relationships between case fatality rates and other health, demographic indicators are not statistically sig-
nificant. In Generalized Linear Model (GLM-Logit Model) analysis results, only the effectiveness of secondary health care (p<
0,01) and the number of hospital beds (p<0,05) were found to be statistically significant.

Conclusion: Satisfaction with quality health care is not associated with COVID-19 fatality. As the effectiveness of secondary
health care increases, the fatality of COVID-19 decreases. The effectiveness of primary health care has no effect on COVID-19

fatality.
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1. Introduction

COVID-19, a viral respiratory disease caused by the novel coro-
navirus, called SARS-CoV-2, started as a pandemic with cases
first seen in Wuhan, People's Republic of China. The COVID-19
pandemic has caused many new cases and deaths. Therefore, the
importance of quality health care has increased.

Quality of health is the most frequently emphasized health policy
principle. In this context, a health system strengthening strategy
has been put forward by WHO under the name of the “building
blocks” framework. Building blocks; service delivery, health
workforce, information, medical products-vaccines-medical tech-
nologies, finance, leadership/management. Intermediate strategies
have been determined to improve health and achieve the ultimate
goals of the health system. Quality, security, accessibility, inclu-
sivity. The ultimate goals of the health system; are health im-

provement (level and equity), responsiveness, financial protection/
financial justice, and increased efficiency [1]. National Institutes
of Health (the USA) has defined quality as the satisfaction of in-
dividuals and populations with health outcomes and consistency
with current medical knowledge [2].

The six dimensions of quality health care are listed as safe, timely,
effective, efficient, patient-centered, and fair service. Preventable
hospital admissions due to chronic diseases such as asthma and
COPD are the determinants of the quality of primary health care,
and death due to acute myocardial infarction 30 days after hospital
admission can be given as an example of the determinant of the
quality of emergency health services [1].

Investigating the satisfaction of patients with health care is an im-
portant indicator of health quality [3]. Patient satisfaction studies,
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which are used as an indicator of the health services offered, are
carried out through satisfaction surveys developed for this pur-
pose. The EUROPEP scale (European Patients Evaluate General/
Family Practice), which has international standards, is an example

[4].

OECD states that between 2000 and 2010, health expenditures of
approximately 34 countries increased by more than 70%. How-
ever, high costs are not always associated with high-quality care.
In this context, there is the report “Crossing Quality Chasm” pub-
lished by the National Institutes of Health (the USA) in 2001 [5].
Maternal mortality rates in China fell staggeringly in every region
from 2004 to 2016. Adequate investment in health system reform,
which includes increasing the number of hospital beds, has been
the driving force behind such progress. Increasing hospital bed
numbers have contributed to the steady reduction of inequalities
in the distribution of hospital bed numbers. At the same time, the
increase and equality in the distribution of resources lead to im-
provements in the health system [6].

The relationship between health workers and COVID-19 fatality
was evaluated, it was found that the number of doctors and health-
care professionals per capita decreased, and the COVID-19 mor-
tality increased [7].

2. Materials and methods

The research was designed in a retrospective descriptive type. In
the study, total COVID-19 mortality in OECD countries between
January 2020 and December 2020, case numbers were obtained.
Fatality is calculated with fatality = (total mortality/number of cas-
es) x100 formula. Data were obtained from European Center for
Disease Prevention and Control website [8].

2.1. Independent variables

* Population satisfied with the availability of quality health care in
the area where they live (2020 or nearest year % of),

* Effectiveness of primary health care (2019 or nearest year, avoid-
able COPD hospital admissions age-sex standardized per 100 peo-
ple) Number of avoidable hospital admissions for COPD increas-
es, the effectiveness of primary health care decreases,

* Effectiveness of secondary health care (2019 or nearest year, per
100.000 hospital admission due to acute myocardial infarction,
subsequent deaths following acute myocardial infarction within

30 days) As the number of deaths increases, the effectiveness of
secondary health care decreases,

* Number of hospital beds (2019 or nearest year, per 1000 popu-
lation),

* Number of adult intensive care unit beds (2019 or nearest year,
per 100,000 population),

* Number of doctors (2019 or nearest year, per 1000 population),
* Number of nurses (2019 or nearest year, per 1000 population),

* Number of computed tomography scanners (2019 or nearest
year, per 1.000.000 population),

* Ambient air pollution (2019 or nearest year, deaths per 100.000
population)

was obtained from OECD Health Glance 2021 statistics.

* Educational status (2019 or nearest year, university graduates %
of) was obtained from OECD Education at Glance.

* Median age (the year 2020) statistics from the World meter web-
site collected.

* Gross domestic product (income per capita in 2020, dollars)
basis) were collected via the World Bank website.

27 of 37 OECD countries, whose data can be obtained on all vari-
ables for the specified years, were included in the study.

2.2. Statistical analyses

Mean, standard deviation values and extreme value analyses were
performed to define the research data. Since the distribution of the
data was below 30 units, nonparametric tests were applied and
Spearman's rho correlation and partial correlation were made in
the relational screening analysis. There may be deviations from
the linear hierarchical regression results, the Generalized Linear
Model was used. All analyses were 95% confidence interval and
0,05 significance level, SPSS 25.0 for Windows program.

3. Results

Case fatality rates were reported to be the lowest in New Zealand
at 0,003 and the highest in Mexico at 2.27, with a mean value of
0.30+0.43 across all countries. The value of satisfaction with qual-
ity health care ranged from 26.38 to 92.54 and had a mean value
of 74.35+15.67. Poland was the country where satisfaction with
quality health care was reported the lowest with 26.38%, while the
highest rate was reported for Norway with 92.54%. Mean values
of health indicators for all countries are as shown in Table 1. Mean
values of demographic indicators for all countries are as shown in
Table 2.

N=27 Mean (SD)
Case fatality rates (%) 0,30+0,43
Satisfaction with quality health care (%) 74,35+15,67
Effectiveness of primary health care (per 100 population) 187,48+82,07
Effectiveness of secondary health care (per 100.000 population) 6,46+4,57
Number of hospital beds (per 1000 population) 3,98+1,74
Number of intensive care unit beds (per 100,000 population) 15,66+11,51
Number of doctors (per 1000 population) 3,65+0,87
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Number of nurses (per 1000 population)

9,73+£3,94

Number of computed tomography scanners (per 1.000.000 population)

23,83+13,54

Table 1: Distribution of basic research parameters and descriptive values

N=27 Mean (SD)

GDP (per capita, dollar) 45.001,93+24.768,51
Age (year) 40,70+4,50
Educational status (%) 40,19+10,48

Air pollution (per 100.00 population) 24,26+17,04

Table 2: Mean values of demographic indicators for all countries

The results of the Spearman correlation analysis, in which the re-
lationship between variables was evaluated, are as shown in Table
3. There was a statistically significant and positive correlation be-
tween case fatality rates and the effectiveness of secondary care
(r=0.438; p<0.05). The relationships between other health and
demographic indicators, satisfaction with quality health care and
case fatality rates were not statistically significant (p>0.05) (Table
3).

According to the results of the GLM analysis, the effects of only
effectiveness of secondary care (B=0.079; p<0.01) and the number
of hospital beds (B=-0.077; p<0.05) on case fatality rates were sta-
tistically significant. In the model, linear regression analysis was
performed with all research parameters except satisfaction with
quality health care and effectiveness of primary health care (Table
4).

Satis-
faction
with
quality
health
care

Effect. | Effect.
of pri- | of
mary second.
health | health
care care

Numb.
of hos-
pital
beds

Case
fatality

Correla-
tion co-
efficient

R)

Numb.
of in-
tensive
care
unit
beds

Numb. | Numb.
of doc- | of nurs-
tors es

Numb.
of CT
scan-
ners

Median
Age

Edu.
status

Gpd

Satisfac-
tion with
quality
health
care

0,165 |- - - - -

Effect. of

primary
health
care

0275 [0399* |-- - _ ~

Effect. of
second-
ary health
care

0,438* 1-0,366 |-0,413* |-- == -

Numb. of
hospital
beds

0,131 [0,108 |-0,105 [0,306 |-- -

Numb. of
intensive
care unit
beds

0,153 0,010 0,195 0,284 0,527** | --

Numb. of
doctors

-0,210 | 0,285 -0,030 | 0,009 0,389*

0,003 |- - - - — —

Numb. of
nurses

-0,123 [ 0,720** | 0,325 -0,236 | 0,229

-0,180

0257 |- - — — -
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Numb. -0,020 ]0,770** | 0,239 -0,247 10,314 0,134 0,530* ]0,483* |[-- -- -- --
of CT
scanners
Gpd -0,180 |-0,205 0,387 -0,431* |-0,082 |-0,247 0,196 0,818** 10,412* | -- -- --
Median | 0,089 0,041 -0,341 | 0,296 0,536* 10,201 0,617* | 0,059 0,305 -0,152 | -- --
Age
Edu- -0,055 0,361 0,374 -0,252 |-0,266 |-0,225 |-0,166 |0476* [-0,013 |0,646* [-0,421%* |--
cation
status
Air pol- 10,192 -0,342 | -0,101 0,276 -0,359 [0,474* |-0,097 |-0,553**|-0,146 [-0,601* | 0,272 -0,672%*
lution
*p<0,05 **p<0,01
Table 3: Spearman correlation analysis results in which the relationship between variables was evaluated.
Parameters B Std. Error 95% Wald Confidence Interval | Hypothesis Test
Minimum Maximum Wald X2 | df P
(Intercept) -,007 ,5500 -1,085 1,071 ,000 1 ,990
Effect. of second. health care ,079 ,0098 ,060 ,098 65,769 1 ,000
Numb. of hospital beds -,077 ,0381 -,151 -,002 4,043 1 ,044
Numb. of intensive care unit -,002 ,0040 -,010 ,006 218 1 ,641
beds
Numb. of doctors -,051 ,0587 -,166 ,065 ,740 1 ,390
Numb. of nurses ,017 ,0181 -,019 ,052 ,866 1 ,352
Numb. of CT scanners ,003 ,0030 -,003 ,009 1,202 1 273
Gpd -1,273E-6 2,3435E-6 -5,867E-6 3,320E-6 ,295 1 ,587
Median Age ,003 L0110 -,018 ,025 ,088 1 , 767
Education status -,002 ,0055 -,013 ,009 ,161 1 ,688
Air pollution ,004 ,0040 -,004 ,011 ,782 1 ,376
(Scale) ,031a ,0083 ,018 ,052

Table 4: Generalized Linear Model (GLM-Logit Model) analysis results, the effects of research parameters on case fatality rates.

Dependent variable: Case fatality rates (per centum)

Model: (Intercept), Effectiveness of secondary health care (per
100,000 hospital admission due to acute myocardial infarction,
subsequent deaths following acute myocardial infarction within
30 days), number of hospital beds (per 1000 population), number
of adult intensive care beds (per 100,000 population), number of
doctors (per 1000 population), number of nurses (per 1000 popu-
lation), number of computed tomography scanners ( per 1,000,000
population), ambient air pollution (deaths per 100,000 population),
educational status (university graduates % of), median age (year
2020), gross domestic product (income per capita in 2020, dollars)
a. Maximum likelihood estimate

4. Discussion

In the study, there was no significant relationship between
COVID-19 fatality and satisfaction with quality health care.
However, the effectiveness of secondary health care decreases
COVID-19 fatality.

4.1. The relationship between quality of health and COVID-19
fatality

In a study by Kontopanthelis et al. in the UK in 2015, it was em-
phasized that the traditional doctor's payment system did not lead
to high quality care and quality improvement. The UK Quality
and Outcomes Framework (QOF) which is associated with The
National Primary Care Performance-Based System, is a quality
indicator and premature death from all or specific causes associat-
ed with this framework was examined. No relationship was found
between the quality of health care, measured by quality markers
in the QOF, and mortality rates. It was emphasized that QOF is
not an ideal investment in the use of health system resources, but
that mortality rates should be investigated with an advanced meth-
od within the primary health care system, considering the quality
of local secondary health care services. Quality indicators in the
QOF; the structure of the healthcare organization consists of pa-
tient experience and more chronic disease management [9]. Like
the study conducted in England, we found no relationship between
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COVID-19 fatality and satisfaction with quality health care. Inves-
tigation of satisfaction with health care is a way to measure quality
in health and satisfaction surveys are used for this purpose. Un-
like the EUROPERP scale, in the satisfaction survey used in OECD
health statistics, a method is used which assumes that each ques-
tion has the same weight and calculates the satisfaction for each di-
mension as the average value obtained from the questions forming
that dimension. The fact that there was no relationship between
satisfaction with quality health care and COVID-19 fatality may
have resulted from this difference in the measurement method. In
addition, satisfaction with quality health care is negatively related
to the effectiveness of primary health care. No statistically signif-
icant relationship was found between the effectiveness of second-
ary health care. It should also be considered that quality health care
may be affected by the quality of secondary health services.

4.2. The relationship between socioeconomic factors and
COVID-19 fatality

In a study conducted in the USA in 2022 by Backer et al., in which
the factors affecting COVID-19 were examined; the relationship
between poverty, lack of insurance variables with COVID-19 cas-
es and deaths was evaluated, and mortality rates were found to
be higher in poor regions [10]. In a study conducted by Hashim
et al. in 93 countries in 2020, COVID-19 mortality in multivari-
ate modelling is associated with high GDP [11]. In our study, the
relationship between GDP and COVID-19 fatality was not statis-
tically significant. Findings from our study support the argument
of the "Crossing Quality Chasm" report. In rich countries, a larger
share of GDP is allocated to health care, but this is not associat-
ed with quality health outcomes and reduced fatality. In Hashim's
studies, unlike our study, high GDP was found to be associated
with high COVID-19 mortality. The main reasons for this situation
are widespread testing in countries with high GDP, widespread
contagion, strong surveillance and reporting system, air transport
and increased travel opportunities to rich countries can be listed as
[12]. Although COVID-19 mortality seems to be higher in coun-
tries with high GDP, this may be attributed to the difficulty of de-
tecting COVID-19 cases in poor countries due to the insufficient
number of tests. In our study, as GDP increases, the effectiveness
of secondary health care and the number of computed tomography
scanners increase. This can be shown as evidence of the high share
of GDP in health expenditures in rich countries with high GDP.

4.3. The relationship between health workforce and COVID-19
fatality

In a study conducted in England by Griffiths et al., the relationship
between the number of nurses and mortality was examined by con-
sidering the number of doctors and other health professionals, and
the excess of inpatients per nurse and doctor was found to be as-
sociated with increased mortality [13]. We found the relationship
between the number of doctors per capita and the number of nurses
per capita with COVID-19 fatality is not statistically significant.
As GDP increases, the number of nurses increases. In the study
conducted by Griffiths et al., the effect of hospital doctors on in-
patient mortality was mentioned and it was seen that the increased

number of doctors was associated with decreased mortality. How-
ever, in our study, since primary health care services and second-
ary health care services were evaluated as a whole, it may not have
been found to be statistically significant.

4.4. The relationship between hospital bed, intensive care unit
bed and COVID-19 fatality

Like the study of Tian et al., in which it was determined that the re-
form to increase the number of hospital beds, thanks to the strong
initiatives of the state in China, decreased maternal mortality, in
our study, it is seen that the number of hospital beds had a positive
effect on fatality [6]. The relationship between the number of in-
tensive care unit beds and COVID-19 fatality was not statistically
significant. In a retrospective cohort study conducted by Abuha-
sira et al., it was found that increased admissions to the intensive
care unit in individuals over the age of 80 did not affect the 2-year
mortality after discharge but only increased in-hospital survival
[14]. This result is compatible with the findings of our study. The
increased number of intensive care unit beds does not reduce the
mortality of COVID-19.

5. Conclusion

No relationship was found between satisfaction with quality health
care and COVID-19 fatality in our study. Because satisfaction with
quality health care was found to be associated with the effective-
ness of primary health care, not the effectiveness of secondary
health care. As a quality indicator of inpatient treatment, the ef-
fectiveness of secondary health care has been found to be effec-
tive and have an important role in reducing fatality in pandemics
caused by SARS-CoV-2 which places a burden on the health sys-
tem. The importance of primary health care services in the spread
and prevention of pandemics is great, and the fact that its effect
on fatality could not be determined in this pandemic suggests the
necessity of regulations for primary care. In addition, as stated in
the framework of the building blocks put forward by WHO, qual-
ity, which is among these interim strategies, is evaluated through
satisfaction surveys and it is seen that the effectiveness of primary
health care mostly influences satisfaction with quality health care.
However, in our study, due to the lack of statistical significance in
the relationship between COVID-19 fatality and satisfaction with
quality health care, in order to evaluate the effect of satisfaction
with quality health care on COVID-19 fatality, considering the lo-
cal secondary health care systems, the effectiveness of secondary
health care are also related to satisfaction with quality health care,
a model can be developed in which it plays an effective role in the
measurement of satisfaction with quality health care.

When evaluated together with the effectiveness of secondary care,
the number of hospital beds has a negative effect on COVID-19
fatality. For the current COVID-19 and possible future COVID-
19-like outbreaks, it is necessary to increase the hospital capacity
and carry out further studies.

The relationship between GDP and COVID-19 fatality was not
statistically significant. An increase in GDP does not cause a de-
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crease in COVID-19 fatality, and some studies have found that
an increase in GDP increases COVID-19 fatality. However, in our
study, GDP was positively related to the effectiveness of secondary
health care. This can be important for the correct use of resources,
increasing the quality of health, and achieving the ultimate goals
of the health system.

Considering that the relationship between the number of doctors
and nurses and COVID-19 fatality is not statistically significant,
the distribution of healthcare workers rather than the number of
doctors and nurses may also be important. The importance of
health workers, especially in inpatient treatment services, is also
noteworthy in terms of increasing the quality of health. The num-
ber of nurses rather than the number of doctors increases satisfac-
tion with quality health care. It would be appropriate to carry out
studies in this context. These studies are also important in terms of
health workforce planning and the development of cost-effective
models.

6. Study Limitations

Ten countries were not included in the study due to the lack of
data. Therefore, the results may not reflect all OECD countries.
Due to limitations, 2019 or the nearest year data were used for
some variables. In addition, COVID-19 cases were detected ac-
cording to SARS-Cov-2 PCR test positivity. It should be consid-
ered that there may be cases and deaths other than those detected.
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