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Research Article

Evaluation Of The Financial Performances Of The Medical Device
Companies among Fortune 500 Companies Before, During And After The
COVID-19 Pandemic

Tolga Tiimer', Dilaver Tengilimogli’, Esref Ugur Celik®, Emine Kiibra Dindar Demiray’

Abstract

Purpose: The purpose of this study was to evaluate the financial performances of the six medical
device companies among Fortune 500 companies before, during and after the COVID-19 pandemic.

Methodology: We first conducted ratio analysis by using liquidity, turnover, leverage and
profitability ratios; then we conducted Wilcoxon signed-rank tests by using the calculated values of
the financial ratios. We obtained the required data from the annual financial statements of the
medical device companies among Fortune 500 companies. In the analyses, we took 2019 as the year
before the COVID-19 pandemic, 2020 and 2021 as the year of the COVID-19 pandemic and 2022 as
the year after the COVID-19 pandemic.

Results: The results of the study showed that the medical device companies among Fortune 500
companies were able to keep their financial performances steady when the COVID-19 pandemic
began; they were able to increase their profits in the second year of the COVID-19 pandemic; and
they were able to start using their assets more efficiently after the COVID-19 pandemic.

Discussion: The findings of the study suggests that the overall financial performances of the medical
device companies among Fortune 500 companies were strong before, during and after the COVID-
19 pandemic. The evaluation of the financial performances of the medical device companies among
Fortune 500 companies before, during and after the COVID-19 pandemic may be beneficial for
managers and policy makers in the medical device industry to determine the areas that requires to
be strengthened in order to be better prepared for possible future pandemics and crisis periods.

Keywords: Medical device industry, Fortune 500, financial performance, COVID-19.
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Arastirma Makalesi

Fortune 500 Sirketleri Arasinda Yer Alan Tibbi Cihaz Sirketlerinin
COVID-19 Pandemisi Oncesindeki, Sirasindaki ve Sonrasindaki Finansal
Performanslarimin Degerlendirilmesi

Tolga Tiimer', Dilaver Tengilimogli’, Esref Ugur Celik®, Emine Kiibra Dindar Demiray’

Oz
Amag: Bu ¢aligmanin amaci, Fortune 500'de yer alan alt1 tibbi cihaz sirketinin COVID-19 pandemisi
oncesindeki, sirasindaki ve sonrasindaki finansal performanslarinin degerlendirilmesidir.

Yontem: Calismada oncelikle likidite, devir hizi, kaldirag ve karlilik oranlar1 kullanilarak rasyo
analizi yapilmistir; daha sonra ise hesaplanan finansal rasyolarin degerleri kullanilarak Wilcoxon
isaretli siralar testleri uygulanmustir. Thtiya¢ duyulan veriler Fortune 500 sirketleri arasinda yer alan
tibbi cihaz sirketlerinin yillik finansal tablolarindan elde edilmistir. Analizlerde, COVID-19
pandemisi oncesi yil olarak 2019, pandemi siireci olarak 2020 ve 2021, pandemi sonrasi y1l olarak
ise 2022 alimusgtur.

Sonuclar: Aragtirmanin bulgularina gére Fortune 500 sirketleri arasinda yer alan tibbi cihaz
sirketleri; COVID-19 pandemisi bagladiginda finansal performanslarini istikrarli tutmay1 basarmis,
COVID-19 pandemisinin ikinci yilinda karlarim artirmis, COVID-19 pandemisinden sonra ise
varliklarini daha verimli kullanmaya baslamiglardir.

Tartisma: Calismanin bulgulari, Fortune 500°de yer alan tibbi cihaz sirketlerinin COVID-19
pandemisi Oncesinde, sirasinda ve sonrasindaki finansal performanslarmin giiclii oldugunu
gostermektedir. Fortune 500 sirketleri arasinda yer alan tibbi cihaz sirketlerinin COVID-19
pandemisi 6ncesinde, sirasinda ve sonrasindaki finansal performanslarinin degerlendirilmesi; kiiresel
capta tibbi cihaz sektdriindeki yoneticiler ve politika yapicilar agisindan gelecekteki olast
pandemilere ve kriz donemlerine karsi daha da hazirlikli olabilmek adina giiclendirilmesi gereken
alanlarin belirlenmesi bakimindan faydali olabilir.

Anahtar Kelimeler: T1ibbi cihaz sektorii, Fortune 500, finansal performans, COVID-19.
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1. Introduction

The COVID-19 pandemic, which directly and/or indirectly affected every sector globally
(Kaye et al., 2021; Renda & Castro, 2020; Sun & Li, 2021), affected some sectors like
healthcare and tourism more than others (Ozkan et al., 2022; Tiimer & Tengilimoglu, 2023).
According to the World Health Organization (WHO), nearly seven million people died
because of the COVID-19 pandemic (WHO, 2023). The global human capital was negatively
affected by the COVID-19 pandemic and therefore many countries’ economic growth
decreased, as human capital is known to be one of the driving forces of economic growth
(Aknur & Dugan, 2023; Celik et al., 2023).

Healthcare sector was on the frontline during the COVID-19 pandemic (Bartenschlager et
al., 2023). Moreover, healthcare sector was responsible for finding a treatment to COVID-
19. Consequently, medical device sector, which is a very important sub-sector of healthcare
sector (Tengilimoglu & Yigit, 2021), was also especially important during the COVID-19
pandemic for both combating COVID-19 and finding an effective and efficient treatment to
COVID-19. The COVID-19 pandemic disrupted the global healthcare supply chain (Hasan
et al., 2023; Spieske et al., 2022) and it was very challenging for hospitals to have enough
of the needed medical devices during the COVID-19 pandemic (Garzotto et al., 2020).

On the other hand, businesses need to have a strong financial performance in order to remain
competitive and secure their continuity. This need greatly increases and becomes even more
critical during crisis periods such as pandemics. Additionaly, the COVID-19 pandemic crisis
was harder to combat than a typical crisis, as it was complex and disrupted the global
economy. Because of this, the COVID-19 pandemic is considered to be a sticky crisis in the
literature (Coombs et al., 2020; Ratten, 2021; Taneja & Bharti, 2023). As explained, medical
device sector was deeply affected by the COVID-19 pandemic and thus, it became harder
for medical device companies to keep their financial performances strong and steady during
the COVID-19 pandemic.

There are studies in the literature about the impact of the COVID-19 pandemic on the
financial performances of companies in the healthcare sector and its sub-sectors.
Tengilimoglu et al. (2023) found that the COVID-19 pandemic did not have a negative
impact on the liqudity, turnover, leverage and profitability ratios and thus the financial
performances of the publicly held healthcare companies in Tiirkiye. On the other hand,
Mahssouni et al. (2022) found that the COVID-19 pandemic had a negative impact on the
financial performances of Belgian pharmaceutical companies. He et al. (2023) states that the
COVID-19 pandemic did not have a negative impact on the total margin of California
hospitals. Accordingly, Gidwani & Damberg (2023) states that the financial performances of
the majority of US hospitals were strong during the COVID-19 pandemic. Moreover, Zheng
et al. (2023) states that the impact of the COVID-19 pandemic was in fact positive for the
medicine sector in China.

In this context, we aimed to evaluate the financial performances of the medical device
companies among Fortune 500 companies before, during and after the COVID-19 pandemic.
The evaluation of the financial performances of the medical device companies among
Fortune 500 companies before, during and after the COVID-19 pandemic may help
managers and policymakers in the medical device sector to identify the areas that needs to
be strengthened in order to be better prepared for possible future pandemics and crisis
periods. Therefore, the hypotheses of the study were formulated as follows:
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HI: The financial performances of the medical device companies among Fortune
500 companies before the COVID-19 pandemic were different than their financial
performances during the COVID-19 pandemic.

H2: The financial performances of the medical device companies among Fortune
500 companies in the first year of the COVID-19 pandemic were different than their financial
performances in the second year of the COVID-19 pandemic.

H3: The financial performances of the medical device companies among Fortune
500 companies during the COVID-19 pandemic were different than their financial
performances after the COVID-19 pandemic.

2. Materials and Methods

The number of the medical device companies among Fortune 500 companies in 2023 was
six (50PROS, 2023). The stock symbols, company names and Fortune 500 ranks of these
companies are presented in Table 1.

Table 1. The stock symbols, company names and Fortune 500 ranks of the medical device companies among
Fortune 500 companies

Stock Symbols Company Names Fortune 500 Ranks
ABT Abbott Laboratories 99
DHR Danaher 132
BDX Becton Dickinson 209
SYK Stryker 224
BAX Baxter International 274
BSX Boston Scientific 323

We collected the financial data of these six companies from their annual financial statements
and we used the data to conduct ratio analysis in order to evaluate the financial performances
of the companies. Ethics approval was not needed because we used publicly available data.
We calculated three liquidity ratios, three turnover ratios, three leverage ratios and three
profitability ratios (Brealey et al., 2020; Keown et al., 2014; Tengilimoglu et al., 2021); thus,
we calculated 12 financial ratios in the evaluation of the financial performances of the
medical device companies among Fortune 500 companies. The financial ratios that we used
in the analyses and their calculations are shown in Table 2.

75



Eurasian Journal of Health Technology Assessment (EHTA) 2025,8(2):72-83

Table 2. The financial ratios that were used in the analyses and their calculations

Financial Ratios Calculations
CR Current Ratio Current Assets / Current Liabilities
Liquidity QR Quick Ratio (Current Assets — Inventories) / Current Liabilities
Ratios . (Current Assets — Inventories — Accounts
CHR Cash Ratio Receivable) / Current Liabilities
ITR El;?;ltory Turnover Cost of Goods Sold / Inventories
Turnover :
Ratios ARTR Accounts Rectelvable Net Sales / Accounts Receivable
Turnover Ratio
ATR Asset Turnover Ratio Net Sales / Total Assets
TDR Total Debt Ratio Total Debt / Total Assets
Leverage LDR Long-term Debt Ratio Long-term Debt / Total Assets
Ratios i
ICR Tnterest Coverage Ratio Earnings Before Interest and Taxes / Interest
Expense
Profitabili ROA Return on Assets Net Profit / Total Assets
rORgzols ity ROE Return on Equity Net Profit / Equity
NPM Net Profit Margin Net Profit / Net Sales

In the analyses, we took 2019 as the year before the COVID-19 pandemic, 2020-2021 as the
years of the COVID-19 pandemic and 2022 as the year after the COVID-19 pandemic. We
conducted Wilcoxon signed-rank tests (Bordens & Abbott, 2002; Giirbiiz & Sahin, 2014)
with the 2019 and 2020 values to test H1; with the 2020 and 2021 values to test H2; with the
2021 and 2022 values to test H3. We used SPSS statistical package program for conducting
the analyses.

3. Results

We did ratio analysis for the medical device companies among Fortune 500 companies and
calculated liquidity, turnover, leverage and profitability ratios. The values of the calculated
financial ratios are presented in Table 3.
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Table 3. The values of the calculated financial ratios

2025:8(2):72-83

. Liquidity Ratios Turnover Ratios Leverage Ratios Profitability Ratios

Companies CR QR CHR ITR ARTR ATR | TDR LDR ICR ROA ROE NPM
ABT 1.44 1.04 0.55 -3.07 5.88 047 | 0.54 0.38 -6.09 0.05 0.12 0.12
DHR 5.19 | 4.86 421 -4.87 5.61 029 | 0.51 0.43 -30.60 0.05 0.10 0.17
BDX 2019 1.18 | 0.72 0.31 -3.49 7.37 033 | 0.59 0.48 -1.84 0.02 0.06 0.07
SYK Values | 7 51 1.84 1.18 -1.74 5.14 049 | 0.58 0.43 -16.97 0.07 0.16 0.14
BAX 232 1.81 1.22 -3.99 5.99 0.62 | 057 0.39 -13.66 0.06 0.13 0.09
BSX 0.97 | 0.64 0.27 -1.97 5.87 035 | 0.55 0.39 -1.45 0.15 0.34 0.44
ABT 1.72 1.30 0.76 -2.99 5.40 048 | 0.55 0.38 -9.10 0.06 0.14 0.13
DHR 1.86 1.55 1.01 -4.28 5.51 029 | 048 0.38 -16.35 0.05 0.09 0.16
BDX 2020 1.54 1.07 0.66 -3.48 7.14 032 | 0.56 0.45 -1.87 0.02 0.04 0.05
SYK Values 1.93 1.23 0.70 -1.52 5.31 042 | 0.62 0.47 -7.26 0.05 0.12 0.11
BAX 2.52 1.95 1.33 -3.70 5.62 0.58 | 0.56 0.40 -9.64 0.06 0.13 0.10
BSX 1.82 1.45 1.04 -2.56 6.47 032 | 0.50 0.38 0.22 0.00 -0.01 -0.01
ABT 1.85 1.46 0.96 -3.59 6.64 0.57 | 0.52 0.35 -15.41 0.09 0.20 0.16
DHR 1.43 1.09 0.52 -4.16 6.36 035 | 0.46 0.36 -31.92 0.08 0.14 0.22
BDX 2021 1.33 | 0.92 0.57 -3.83 8.14 036 | 0.56 0.44 -3.61 0.04 0.09 0.11
SYK Values | 220 1.47 0.81 -1.85 5.66 049 | 057 0.44 -7.53 0.06 0.13 0.12
BAX 2.09 1.52 0.89 -3.13 4.86 038 | 0.73 0.60 -7.69 0.04 0.14 0.10
BSX 1.48 1.10 0.69 -2.30 6.69 037 | 048 0.35 -3.16 0.03 0.06 0.09
ABT 1.63 1.23 0.83 -3.10 7.02 0.59 | 0.50 0.30 -14.89 0.09 0.19 0.16
DHR 1.89 1.52 0.94 -4.03 6.40 037 | 041 0.31 -39.30 0.09 0.14 0.23
BDX 2022 1.04 | 0.63 0.35 -3.22 8.61 036 | 0.52 0.37 -4.48 0.03 0.07 0.09
SYK Values 1.63 1.00 0.43 -1.72 5.18 0.50 | 0.55 0.38 -16.98 0.06 0.14 0.13
BAX 1.69 1.12 0.56 -3.57 5.68 0.53 | 0.79 0.62 5.96 -0.09 -0.41 -0.16
BSX 1.51 1.02 0.51 2,12 6.44 039 | 046 0.34 -2.43 0.02 0.04 0.06

The descriptive statistics of the values of the calculated financial ratios for the medical device
companies among Fortune 500 companies are shown in Table 4.

Table 4. Descriptive statistics of the values of the calculated financial ratios

Std. Std. Std. Std.

Financial Ratios N Mean Dev. Mean Dev. Mean Dev. Mean Dev.
2019 Values 2020 Values 2021 Values 2022 Values

o CR 6 227 1.56 190 | 033 | 1.73 | 037 1.57 0.29

L;;l;tlig‘;y QR 6 1.82 1.58 143 | 031 126 | 025 1.09 0.29

CHR 6 1.29 149 | 092 | 026 | 074 | 0.18 0.60 0.23

ITR 6 3.19 120 | 3.09 | 097 | -3.14 | 0.90 2.96 0.88

Tlugi‘i’g:r ARTR 6 5.98 0.75 591 | 073 | 639 | 1.10 6.56 1.19

ATR 6 0.43 012 | 040 | 0.11 | 042 | 0.09 0.46 0.10

TDR 6 0.56 0.03 055 | 005 | 055 | 0.10 0.54 0.13

L;‘;‘:irssge LDR 6 0.42 0.04 0.41 004 | 042 | 0.10 0.39 0.12

ICR 6 | -11.77 | 1116 | -733 | 594 | -11.55 ] 1090 | -12.02 | 15.81

. ROA 6 0.07 004 | 004 | 002 | 006 | 0.02 0.03 0.07

Pr‘g‘tﬁb”“y ROE 6 0.15 0.10 009 | 006 | 013 | 0.05 0.03 0.22

atios NPM | 6 017 | 014 | 009 | 006 | 013 | 005 | 0.09 0.13

For the purpose of obtaining the sector average for each ratio for each year, the mean values
of the financial ratios of the medical device companies were taken. The mean values for all
liquidity and profitability ratios were lower in 2020 (1.90 for CR; 1.43 for QR; 0.92 for
CHR; 0.04 for ROA; 0.09 for ROE; 0.09 for NPM) than 2019 (2.27 for CR; 1.82 for QR;
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1.29 for CHR; 0.07 for ROA; 0.15 for ROE; 0.17 for NPM). The mean values for two
turnover ratios were lower in 2020 (5.91 for ARTR; 0.40 for ATR) than 2019 (5.98 for ARTR;
0.43 for ATR) and for one turnover ratio were higher in 2020 (-3.09 for ITR) than 2019 (-
3.19 for ITR). The mean values for two leverage ratios were lower in 2020 (0.55 for TDR;
0.41 for LDR) than 2019 (0.56 for TDR; 0.42 for LDR) and for one leverage ratio were
higher in 2020 (-7.33 for ICR) than 2019 (-11.77 for ICR).

The mean values for all liquidity ratios were lower in 2021 (1.73 for CR; 1.26 for QR; 0.74
for CHR) than 2020 (1.90 for CR; 1.43 for QR; 0.92 for CHR). The mean values for two
turnover ratios were higher in 2021 (6.39 for ARTR; 0.42 for ATR) than 2020 (5.91 for
ARTR; 0.40 for ATR) and for one turnover ratio were lower in 2021 (-3.14 for ITR) than
2020 (-3.09 for ITR). The mean values for one leverage ratio were the same in 2021 and
2020 (0.55 for TDR), for one leverage ratio were lower in 2021 (-11.55 for ICR) than 2020
(-7.33 for ICR) and for one leverage ratio were higher in 2021 (0.42 for LDR) than 2020
(0.41 for LDR). The mean values for all profitability ratios were higher in 2021 (0.06 for
ROA; 0.13 for ROE; 0.13 for NPM) than 2020 (0.04 for ROA; 0.09 for ROE; 0.09 for NPM).

The mean values for all liquidity, leverage and profitability ratios were lower in 2022 (1.57
for CR; 1.09 for QR; 0.60 for CHR; 0.54 for TDR; 0.39 for LDR; -12.02 for ICR; 0.03 for
ROA; 0.03 for ROE; 0.09 for NPM) than 2021 (1.73 for CR; 1.26 for QR; 0.74 for CHR;
0.55 for TDR; 0.42 for LDR; -11.55 for ICR; 0.06 for ROA; 0.13 for ROE; 0.13 for NPM).
The mean values for all turnover ratios were higher in 2022 (-2.96 for ITR; 6.56 for ARTR;
0.46 for ATR) than 2021 (-3.14 for ITR; 6.39 for ARTR; 0.42 for ATR). The results of the
Wilcoxon signed-rank tests where we compared the 2019 and 2020 values of the financial
ratios and assessed whether their mean ranks differ to test HI1 are presented in Table 5.

Table 5. The results of the Wilcoxon signed-rank tests for the 2019 and 2020 values of the financial ratios

Financial Ratios Negative Positive Ranks Ties Z p
Ranks

CR 2 4 0 -0.105 0.917
Liquidity Ratios QR 2 4 0 -0.105 0.917
CHR 2 4 0 -0.105 0.917
ITR 1 5 0 -1.051 0.293
Turnover Ratios ARTR 4 2 0 -0.524 0.600
ATR 4 1 1 -1.625 0.104
TDR 4 2 0 -0.843 0.399
Leverage Ratios LDR 3 2 1 -0.542 0.588
ICR 2 4 0 -1.363 0.173
Profitability ROA 2 1 3 -1.069 0.285
Ratios ROE 4 1 1 -1.355 0.176
NPM 4 2 0 -1.378 0.168

The results indicated that there were relatively more instances where the values of the
liquidity ratios in 2020 were higher than those in 2019 (Negative Ranks: 2, Positive Ranks:
4, Ties: 0 for CR; Negative Ranks: 2, Positive Ranks: 4, Ties: 0 for QR; Negative Ranks: 2,
Positive Ranks: 4, Ties: 0 for CHR); where the values of the turnover ratios in 2020 were
lower than those in 2019 (Negative Ranks: 1, Positive Ranks: 5, Ties: 0 for ITR; Negative
Ranks: 4, Positive Ranks: 2, Ties: 0 for ARTR; Negative Ranks: 4, Positive Ranks: 1, Ties:
1 for ATR); where the values of the leverage ratios in 2020 were lower than those in 2019
(Negative Ranks: 4, Positive Ranks: 2, Ties: 0 for TDR; Negative Ranks: 3, Positive Ranks:
2, Ties: 1 for LDR; Negative Ranks: 2, Positive Ranks: 4, Ties: 0 for ICR); and where the
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values of the profitability ratios in 2020 were lower than those in 2019 (Negative Ranks: 2,
Positive Ranks: 1, Ties: 3 for ROA; Negative Ranks: 4, Positive Ranks: 1, Ties: 1 for ROE;
Negative Ranks: 4, Positive Ranks: 2, Ties: 0 for NPM).

Moreover, according to the Wilcoxon signed-rank tests’ results for liqudity ratios (Z: -0.105
and p>0.05 for CR; Z: -0.105 and p>0.05 for QR; Z: -0.105 and p>0.05 for CHR), turnover
ratios (Z: -1.051 and p>0.05 for ITR; Z: -0.524 and p>0.05 for ARTR; Z: -1.625 and p>0.05
for ATR), leverage ratios (Z: -0.843 and p>0.05 for TDR; Z: -0.542 and p>0.05 for LDR; Z:
-1.363 and p>0.05 for ICR) and profitability ratios (Z: -1.069 and p>0.05 for ROA; Z: -1.355
and p>0.05 for ROE; Z: -1.378 and p>0.05 for NPM) there were no statistically significant
differences between any of the financial ratios’ values in 2019 and 2020. Therefore, H1 was
rejected. The results of the Wilcoxon signed-rank tests where we compared the 2020 and
2021 values of the financial ratios and assessed whether their mean ranks differ to test H2
are presented in Table 6.

Table 6. The results of the Wilcoxon signed-rank tests for the 2020 and 2021 values of the financial ratios

. . . Negative Positive .
Financial Ratios Ranks Ranks Ties V4 p
Licuidi CR 4 2 0 -1.367 0.172
1quidity QR 4 2 0 -1.153 0.249
Ratios
CHR 4 2 0 -1.153 0.249
ITR 3 3 0 -0.524 0.600
Turnover ARTR 1 5 0 -1.572 0.116
Ratios
ATR 1 5 0 0.943 0.345
TDR 4 1 1 0.677 0.498
Leverage LDR 5 1 0 -0.954 0.340
Ratios
ICR 5 1 0 -1.572 0.116
abili ROA 1 5 0 -1.701 0.089
Profitability ROE 0 6 0 2214 0.027
Ratios
NPM 0 5 1 2.032 0.042

The results indicated that there were relatively more instances where the values of the
liquidity ratios in 2021 were lower than those in 2020 (Negative Ranks: 4, Positive Ranks:
2, Ties: 0 for CR; Negative Ranks: 4, Positive Ranks: 2, Ties: 0 for QR; Negative Ranks: 4,
Positive Ranks: 2, Ties: 0 for CHR); where the values of the turnover ratios in 2021 were
higher than those in 2020 (Negative Ranks: 3, Positive Ranks: 3, Ties: 0 for ITR; Negative
Ranks: 1, Positive Ranks: 5, Ties: 0 for ARTR; Negative Ranks: 1, Positive Ranks: 5, Ties:
0 for ATR); where the values of the leverage ratios in 2021 were lower than those in 2020
(Negative Ranks: 4, Positive Ranks: 1, Ties: 1 for TDR; Negative Ranks: 5, Positive Ranks:
1, Ties: 0 for LDR; Negative Ranks: 5, Positive Ranks: 1, Ties: 0 for ICR); and where the
values of the profitability ratios in 2021 were higher than those in 2020 (Negative Ranks: 1,
Positive Ranks: 5, Ties: 0 for ROA; Negative Ranks: 0, Positive Ranks: 6, Ties: 0 for ROE;
Negative Ranks: 0, Positive Ranks: 5, Ties: 1 for NPM).

Moreover, according to the Wilcoxon signed-rank tests’ results for liqudity ratios (Z: -1.367
and p>0.05 for CR; Z: -1.153 and p>0.05 for QR; Z: -1.153 and p>0.05 for CHR), turnover
ratios (Z: -0.524 and p>0.05 for ITR; Z: -1.572 and p>0.05 for ARTR; Z: -0.943 and p>0.05
for ATR) and leverage ratios (Z: -0.677 and p>0.05 for TDR; Z: -0.954 and p>0.05 for LDR;
Z: -1.572 and p>0.05 for ICR), there were no statistically significant differences between
any of the liqudity, turnover and leverage ratios’ values in 2020 and 2021. On the other hand,
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the Wilcoxon signed-rank tests’ results for profitability ratios (Z: -1.701 and p>0.05 for
ROA; Z: -2.214 and p<0.05 for ROE; Z: -2.032 and p<0.05 for NPM) showed that; although
there were no statistically significant differences between ROA’s values in 2020 and 2021,
the 2020 values of ROE and NPM were significantly different from their 2021 values and
the 2021 values of ROE and NPM were higher than the 2020 values of ROE and NPM.
Therefore, H2 was accepted. The results of the Wilcoxon signed-rank tests where we
compared the 2021 and 2022 values of the financial ratios and assessed whether their mean
ranks differ to test H3 are presented in Table 7.

Table 7. The results of the Wilcoxon signed-rank tests for the 2021 and 2022 values of the financial ratios

. . . Negative Positive .

Financial Ratios Rinks Ranks Ties Z p
CR 4 2 0 -0.943 0.345
Liquidity Ratios QR 5 1 0 -1.153 0.249
CHR 5 1 0 -0.943 0.345
ITR 1 5 0 -1.367 0.172
Turnover Ratios ARTR 2 4 0 -0.734 0.463
ATR 0 5 1 -2.060 0.039
TDR 5 1 0 -0.954 0.340
Leverage Ratios LDR 5 1 0 -1.787 0.074
ICR 3 3 0 -0.314 0.753
Profitability ROA 3 1 2 -1.134 0.257
Ratios ROE 4 1 1 -1.633 0.102
NPM 3 2 1 -1.219 0.223

The results indicated that there were relatively more instances where the values of the
liquidity ratios in 2022 were lower than those in 2021 (Negative Ranks: 4, Positive Ranks:
2, Ties: 0 for CR; Negative Ranks: 5, Positive Ranks: 1, Ties: 0 for QR; Negative Ranks: 5,
Positive Ranks: 1, Ties: 0 for CHR); where the values of the turnover ratios in 2022 were
higher than those in 2021 (Negative Ranks: 1, Positive Ranks: 5, Ties: 0 for ITR; Negative
Ranks: 2, Positive Ranks: 4, Ties: 0 for ARTR; Negative Ranks: 0, Positive Ranks: 5, Ties:
1 for ATR); where the values of the leverage ratios in 2022 were lower than those in 2021
(Negative Ranks: 5, Positive Ranks: 1, Ties: 0 for TDR; Negative Ranks: 5, Positive Ranks:
1, Ties: 0 for LDR; Negative Ranks: 3, Positive Ranks: 3, Ties: 0 for ICR); and where the
values of the profitability ratios in 2022 were lower than those in 2021 (Negative Ranks: 3,
Positive Ranks: 1, Ties: 2 for ROA; Negative Ranks: 4, Positive Ranks: 1, Ties: 1 for ROE;
Negative Ranks: 3, Positive Ranks: 2, Ties: 1 for NPM).

Moreover, according to the Wilcoxon signed-rank tests’ results for liqudity ratios (Z: -0.943
and p>0.05 for CR; Z: -1.153 and p>0.05 for QR; Z: -0.943 and p>0.05 for CHR), leverage
ratios (Z: -0.954 and p>0.05 for TDR; Z: -1.787 and p>0.05 for LDR; Z: -0.314 and p>0.05
for ICR) and profitability ratios (Z: -1.134 and p>0.05 for ROA; Z: -1.633 and p>0.05 for
ROE; Z: -1.219 and p>0.05 for NPM), there were no statistically significant differences
between any of the liqudity, leverage and profitability ratios’ values in 2021 and 2022. On
the other hand, the Wilcoxon signed-rank tests’ results for turnover ratios (Z: -1.367 and
p>0.05 for ITR; Z: -0.734 and p>0.05 for ARTR; Z: -2.060 and p<0.05 for ATR) showed
that; although there were no statistically significant differences between ITR’s and ARTR’s
2021 values and their 2022 values, the 2021 values of ATR were significantly different from
its 2022 values and the 2022 values of ATR were higher than the 2021 values of ATR.
Therefore, H3 was accepted.
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4. Discussion and Conclusion

We did ratio analysis and then conducted Wilcoxon signed-rank tests to evaluate the financial
performances of the medical device companies among Fortune 500 companies before,
during and after the COVID-19 pandemic. According to the results of the Wilcoxon signed-
rank tests where we compared the 2019 and 2020 values of the medical device companies
among Fortune 500 companies’ financial ratios, there were no statistically significant
differences between them. This suggests that the medical device companies among Fortune
500 companies were able to keep their financial performances steady when they first
experienced the COVID-19 pandemic.

The results of the Wilcoxon signed-rank tests where we compared the 2020 and 2021 values
of the medical device companies among Fortune 500 companies’ financial ratios showed
that there were no statistically significant differences between the values of the companies’
liquidity, turnover and leverage ratios; however the values of two of the three profitability
ratios (ROA and NPM) were significantly different and were higher in 2021 than 2020. This
indicates that the medical device companies among Fortune 500 companies were able to
increase their profits in the second year of the COVID-19 pandemic.

Moreover, the findings of the Wilcoxon signed-rank tests where we compared the 2021 and
2022 values of the medical device companies among Fortune 500 companies’ financial ratios
showed that there were no statistically significant differences between the values of the
companies’ liquidity, leverage and profitability ratios; however the values of one of the three
turnover ratios (ATR) were significantly different and were higher in 2022 than 2021. This
implies that the medical device companies among Fortune 500 companies were able to use
their assets more efficiently after the COVID-19 pandemic.

Our findings suggest that the medical device companies among Fortune 500 companies had
a strong financial performance before, during and after the COVID-19 pandemic. The results
of the present study are in accordance with the results of other similar studies which found
that the COVID-19 pandemic did not have a significantly negative impact on the financial
performances of companies in the healthcare sector and its sub-sectors (Gidwani &
Damberg, 2023; He et al., 2023; Tengilimoglu et al., 2023; Zheng et al., 2023), although
there are also studies that found a significant and negative impact of the COVID-19
pandemic on healthcare companies’ financial performances (Mahssouni et al., 2022).
However, it is important to note that; although no significant difference was found according
to the Wilcoxon signed-rank test results in the study, there was a difference in the change
rates over the years. In the literature, business strategies are found to have a positive impact
on companies’ financial performances during the COVID-19 pandemic (Maemunah &
Cuaca, 2021). Therefore, managers and policymakers in the medical device sector may
benefit from our findings to develop strategies for possible future pandemics and crisis
periods.

The main limitation of the study is that we specifically focused on the medical device sector,
and more specifically on the medical device companies among Fortune 500 companies; thus,
our results are not generalizable. Moreover, we only focused on the COVID-19 pandemic.
Similar analyses can be done in other sectors and for different crisis periods. Also, different
criteria for financial performance can be used and different statistical analyses can be
conducted.
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Derleme Makalesi

Nesnelerin Interneti ve Pediatrik Bakimdaki Onemi
Sevgim KUCUK ULAK, Didar Ziimriit BASBAKKAL’?

Oz

Giiniimiizde Nesnelerin interneti (IoT) teknolojisi, pediatrik bakimin déniisiimiinde énemli
bir rol oynamaktadir. IoT, ¢cocuk hastalarin saglik izlemesi, teshisi ve tedavisi i¢in 6nemli
firsatlar sunmaktadir. Bu teknoloji, minyatiir sensorler, taginabilir cihazlar ve veri analitigi
araciligiyla ¢ocuklarin saglik durumunu gercek zamanli olarak izlemeyi ve degerlendirmeyi
miimkiin kilarak erken tani ve miidahaleye yardimci olmaktadir. Ayrica, kronik hastaliklar
olan cocuklar i¢cin uzaktan izleme ve yOnetim imkanlari sunmaktadir. Ancak, IoT'nin
pediatrik bakimda kullanimi bazi zorluklar1 da beraberinde getirmektedir. Ozellikle veri
gizliligi ve gilivenligi konularinda endiseler bulunmaktadir. Bu calisma, IoT'nin pediatrik
bakima getirdigi avantajlar ve zorluklari ele almaktadir ve gelecekteki potansiyel uygulama
alanlarii vurgulamaktadir. IoT, ¢ocuk saglig1 alaninda 6nemli bir rol oynayabilir, ancak bu
roliin etkili ve giivenli bir sekilde gerceklestirilmesi i¢in dikkatli bir tasarim gerekmektedir.
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Review Article

The Internet Of Things And Its Importance In Pediatric Care
Sevgim KUCUK ULAK', Didar Ziimriit BASBAKKAL?

Abstract

In today's world, the Internet of Things (loT) technology plays a crucial role in transforming
pediatric care. loT offers significant opportunities for monitoring, diagnosing, and treating
pediatric patients. By utilizing miniature sensors, portable devices, and data analytics, IoT
enables real-time monitoring and assessment of children's health conditions, facilitating
early diagnosis and intervention. Additionally, it provides remote monitoring and
management capabilities for children with chronic illnesses. However, the use of IoT in
pediatric care also presents certain challenges, particularly regarding data privacy and
security concerns. This study explores the advantages and challenges of IoT in pediatric care
and highlights potential future applications. While IoT can play a pivotal role in the field of
child health, its effective and secure implementation requires careful design considerations.
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1. Giris

Pediatrik bakim, bebeklikten geng yetiskinlige kadar olan yasam dongiisiinii kapsar ve hem
fiziksel hem de zihinsel saglik kosullarini1 denetler. Amerikan Pediatri Akademisi (American
Academy of Pediatrics (AAP)), cocuklarin yetiskinlerden farkli olarak benzersiz ve siirekli
degisen ihtiyaclar1 oldugunu, bu nedenle ¢ocuk bakiminin yiiksek kalitede ele alinmasi ve
genis bir hizmet yelpazesinin sunulmasi gerektigini savunmaktadir (Boudreau vd., 2022).
UNICEF ise "saglikli bir ¢ocuk gelecegin saglikli yetiskinidir" goriisiiyle, ¢ocuk sagligini
korumanin toplumlarin uzun vadeli saglig1 ve refahi i¢in kritik oldugunu vurgular (UNICEF,
2017). Cocuk sagliginda siirekli degisen ihtiyaglara saglik hizmeti sunan profesyoneller, ekip
temelli bir yaklagimla hareket ederek c¢ocuklarin biitlinciil bakimin1 saglamaya
odaklanmaktadir (Katkin vd., 2017).

Nesnelerin Interneti (Internet of Things (IoT)), internete baglanan fiziksel nesneleri ifade
eden bir kavramdir. Bu teknoloji, fiziksel nesnelerin i¢ine entegre edilmis sensdrler ve
yazilimlar araciligiyla internet lizerinden diger cihazlar ve sistemlerle veri baglantisi kurarak
bilgi paylasimini saglamaktadir (Internet Society, 2019; Oracle, 2024). IoT cihazlari, insan
miidahalesi olmadan kablosuz bir ag lizerinden veri toplayabilen, iletebilen ve depolayabilen
bir dizi dijital cihazdan olusur ve bu cihazlar birbiriyle baglantili ve koordineli sekilde
calismaktadir (Kelly vd., 2020). Diinya ¢apinda artan kullanima baktigimizda IoT cihazi
sayisinin 2023’te 15.9 milyardan 2030°da yaklasik ikiye katlanarak 32.1 milyar {izerine
¢ikmasi tahmin edilmektedir (Statista, 2024). Ulkemizde IoT cihazlarmin kullanimina iliskin
kesin verilere, Tiirkiye Istatistik Kurumu (TUIK) Hanehalk: Bilisim Teknolojileri Kullanim
Aragtirmas1 mikro veri raporlarinda ham veri olarak ulasilabilmektedir ancak yayginlikla
ilgili detayli bilgiler paylasilmamaktadir. TUIK (2022) verilerine gére internete erisim
imkani olan hane oraninin %94,1 olmasi, bu teknolojilerin yayginlagmasi i¢in énemli bir
altyapmin mevcut oldugunu gostermektedir. Teknoloji kullaniminin hiz kazandigi bu
donemde, IoT cihazlar1 kullanim1 kaginilmaz olmaktadir. IoT cihazlari, bir termostat veya
mutfak gerecleri gibi gesitli nesneleri icerebilecegi gibi, bebek monitorleri veya saglik
izleme cihazlar1 da olabilir (Internet Society, 2019; Oracle, 2024). Saglik agisindan, 10T,
bireylerden saglikla ilgili verileri toplayabilen herhangi bir cihazi icerebilmektedir. Bu
cihazlar, hesaplamali cihazlar, mobil telefonlar, akilli bileklikler, giyilebilir cihazlar, dijital
ilaglar, implante edilebilir cerrahi cihazlar gibi cesitlilik gostermekte ve saglik verilerini
Ol¢mekte ve internete baglanabilmektedir (Dang vd., 2019).

IoT teknolojisinin artan kullanimi, saglik uygulamalarinda birgok firsat sunmustur. Bu
firsatlar arasinda uzaktan saglik izleme, kronik durumlarin 6z ydnetimi, normalden
sapmalarin erken tespiti, semptom tanimlamasmi hizlandirma, klinik teshisleri
kolaylastirma, erken miidahale saglama ve tedavilere uyumu artirma yer almaktadir (Yin
vd., 2016; Dang vd., 2019; Nazir vd., 2019). Diinya Saglk Orgiitii (DSO), dijital saglk
miidahalelerini kiiresel saglik i¢in bir doniim noktas1 olarak degerlendirmis ve dijital saglik
kilavuzlar1 yaymlamistir (Labrique vd., 2020; Jandoo, 2020). Bu tiir IoT uygulamalari,
saglik kaynaklarinin daha etkin ve verimli kullanilmasin1 saglarken saglik hizmetlerinin
daha iyi planlanmasi ve yonetilmesi, hastalarin ihtiyaclarina daha hizli ve etkili sekilde yanit
verilmesi anlamima gelmektedir. IoT kavramimin saglik sistemlerine entegre edilmesiyle
Tibbi Nesnelerin Interneti (Internet of Medical Things (IoMT)) kavrami da gelismistir.
IoMT, saglik cihazlarinin ve sensorlerinin IoT altyapisi iizerinden veri iletisimi ve
paylasimini saglamakta ve saglik hizmetlerinin daha izlenebilir, kisisellestirilmis ve etkili
bir sekilde sunulmasina olanak tanimaktadir (Srivastava vd., 2022).

86



Eurasian Journal of Health Technology Assessment (EHTA) 2025,8(2):84-98

Bu calismanin amaci, IoT teknolojisinin pediatrik saglik hizmetlerinde nasil
kullanilabilecegi ve ¢ocuklarin saglik ¢iktilarina nasil katki saglayabilecegini vurgulamaktir.
Caligmanin hem saglik profesyonellerine hem de saglik politikasi yapim siireglerine katki
saglamasi beklenmektedir. Bu kapsamda, IoT teknolojilerinin pediatrik saglik hizmetlerine
katkilart asagidaki aragtirma sorulari ¢ergevesinde incelenecektir;

o JoT teknolojilerinin pediatrik bakim siireglerini iyilestirme potansiyeli ve erken
teshis ile tedavi siire¢lerine katkilar1 nelerdir?

e Akilli sensdrler ve uzaktan saglik izleme sistemleri ¢cocuk hastalarin tedavi ve saglik
yonetiminde ne kadar etkilidir?

e [oT tabanli veri analizi, ilag takibi ve hasta-aile egitimi pediatrik bakimd a nasil bir
doniisiim yaratmaktadir?

e JoT'nin pediatrik bakimda veri gizliligi, giivenlik ve standardizasyon agisindan
getirdigi zorluklar nelerdir ve bunlara yonelik ¢6ziim Onerileri nelerdir?

e Gelecekte IoT teknolojileri pediatrik saglik hizmetlerinde nasil kullanilabilir ve bu
teknolojilerin yapay zeka ile entegrasyonu hangi firsatlari sunmaktadir?

2. IoT Teknolojilerinin Pediatrik Bakimdaki Rolii

IoT teknolojileri, pediatrik bakimin gelecegini sekillendiren 6nemli bir unsurdur. Cocuklar
icin dijital saglik teknolojilerinin avantajlari, hem ebeveynler hem de saglik profesyonelleri
tarafindan giderek daha yaygin sekilde kabul gormesiyle daha da 6ne ¢ikmaktadir (Bastani
vd., 2022). Giinlimiizde t1p ve teknoloji, cocuk hastalarin daha iyi ve etkili bir sekilde tedavi
edilmesine olanak saglayan bir sinerji olusturmustur. Teknoloji, pediatrik hasta bakimini
daha giivenli, hizli ve kisisellestirilmis hale getirerek hem hastalarin hem de saglik
profesyonellerinin  deneyimini olumlu yonde etkilemektedir (Sheth vd., 2018;
Sundaravadivel vd., 2018). Kullanilan bu mevcut teknolojiler ayn1 zamanda ailelere de
cocuklarmin saglik durumu hakkinda daha fazla bilgi ve glivence sunmaktadir. IoT
teknolojileri, pediatrik bakimin daha kisisellestirilmis, etkili ve erisilebilir hale gelmesine
katki saglamaktadir. Ayn1 zamanda IoT teknolojileri topladiklar1 verilerle 6nemli bilgiler
sunmakta, bu da onemli avantaj saglamaktadir. Ozellikle kronik hastaliklar1 olan pediatrik
popiilasyon icin, IoT saglik hizmetlerine daha kapsamli bir yaklagim sunmaktadir (Rejeb
vd., 2023). Teknolojinin saglik hizmetlerini daha etkili hale getirme potansiyeli, giiniimiiz
saglik sektoriinde bliylik bir oneme sahiptir (Myrka, 2023). Ayrica 10T teknolojileri,
pediatrik hastalarin ve ailelerinin saglik deneyimini 6nemli 6l¢iide iyilestirebilir. Cocuk
hastalarin daha iy1 izlenmesi, tedavi edilmesi ve hastaliklarinin 6nlenmesi konularinda
onemli avantajlar sunmaktadir (Nigar, 2018; Internet Society, 2019).

Sonug olarak, saglik hizmetlerinde dijitallesmenin getirdigi yenilikler sayesinde IoT, ¢cocuk
hastalarin daha etkili izlenmesini, tedavi siireglerinin iyilestirilmesini ve hastalik
yonetiminin daha verimli hale getirilmesini miimkiin kilmaktadir. IoT cihazlari, hasta
verilerinin gercek zamanli olarak toplanmasini saglayarak erken teshise olanak tanimakta ve
hastalik yonetimini desteklemektedir. Bu durum, 6zellikle kronik hastaliklar gibi siirekli
izleme gerektiren durumlarda 6nemli bir avantaj sunmaktadir. Ayrica, uzaktan takip ve anlik
veri paylasimi gibi [oT tabanli ¢oziimler, cocuk hastalarin tedaviye uyumunu artirmakta ve
ailelerin saglik siireglerine daha fazla dahil olmalarin1 saglamaktadir. Bu teknolojiler,
pediatrik bakimda hem tedavi kalitesini yiikseltmekte hem de hasta ve ailelerinin deneyimini
olumlu yonde etkilemektedir.
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3. IoT'nin Pediatrik Hasta Bakimina Sagladig1 Avantajlar

IoT teknolojileri, saglik alaninda onemli firsatlar sunarak hastalarin uzaktan izlenmesi,
hastaliklarin ve potansiyel saglik sorunlarinin erken tespit edilmesi, Oonlenmesi, saglik
hizmetlerinin kalitesinin artirilmasi ve maliyetlerin disiiriilmesi gibi ¢esitli avantajlar
saglamaktadir. Genel saglik hizmetlerinde sagladigi bu avantajlar, ozellikle pediatrik
bakimda daha kisisellestirilmis ve etkili yaklasimlar gelistirilmesine olanak tanimaktadir.
IoT, cocuk hastalarin saglik durumlarini siirekli olarak izleyip kaydederek saglik
profesyonellerine gercek zamanli veri saglamaktadir (Jara vd., 2013; Anurag vd., 2014;
Trinugroho ve Baptista, 2014; Ray, 2018). Bu sayede teknoloji tabanli miidahalelerde
pediatrik hastalar daha iyi izlenmekte ve tedavi siireci hizlanmaktadir. Bu da IoT'nin
pediatrik hasta bakiminda 6nemli bir arag oldugunu ve ¢ocuk sagligina katkida bulundugunu
gostermektedir.

Pediatrik popiilasyondaki hastalarin karmagikligi ve multidisipliner yapisi, tani siirecini
zorlagtirabilir. Teknoloji, profesyonellerin hastalar1 daha dogru teshis etmelerine ve
siiflandirmalarina  yardimci olabilir, bu da daha iyi tedavi ve miidahalelere katki
saglamaktadir (Sierra vd., 2022).

3.1. Erken Teshis ve Tedavi

Erken teshis ve tedavi bireylerin saglik durumunu miimkiin olan en kisa siirede tanilayarak
gerekli olan miidahalelere en kisa siirede ulasmay1 saglayan bir saglik stratejisidir. Ozellikle
de pediatrik popiilasyonda erken teshis ve tedavi, hastaliklarin kisa siirede tanilanmasini
saglayarak uzun vadede hastalik kaynakli komplikasyonlarinin 6nlenmesinde énemli rol
oynamaktadir.

Gilintimiizde IoT teknolojileri, bu siireglerin hizlandirilmasi, analiz edilmesi, yorumlanmasi
araciligiyla ¢ocuklarda akut ve kronik hastaliklarin erken tanisina olanak tanimaktadir. Bu
sistemler, tani siireglerinin hizlandirilmasinin yam sira tedaviye erisimi kolaylastirarak
saglik hizmetlerinin verimliliginin artirilmasina katki sunabilmektedir.

Cocukluk ¢ag1 obezitesi diinya capinda giderek artmaktadir ve kiiresel bir sorundur. Mobil
saglik uygulamasi (m-Health) cocuklarin besin alimini izleyerek beslenme tercihlerine
dayali uygun bildirimler ve mesajlar gondererek ¢ocuklarin saglik farkindaligini artirmay1
amaglayan bir platformdur. IoT kavramina dayanan bu platform, besin bilgisini manuel
girigler yerine akill etiketler kullanarak yakalamay1 kolaylastirmaktadir (Vazquez-Briseno
vd., 2012).

Bastida vd. (2023) tarafindan ¢ocukluk obezitesinin 6nlenmesi i¢in loT tabanli bir platform
gelistirilmis ve bu platform vasitasiyla beslenme bilgisi sunarak obezite prevalansini
azaltmay1 basarmistir. Alsareii vd. (2022) ¢ocuklar ve gengler lizerinde obezite ve fazla
kilolu olma durumunun erken teshisi i¢in IoT tabanli bir sistem gelistirmistir. Bu sistem,
obezite ile risk faktorleri arasindaki iligkileri anlamak ve verileri daha etkili bir sekilde analiz
etmekte, boylece hedef popiilasyonun erken taninmasini saglamaktadir.

Tsushmitha vd. (2019) tarafindan ¢ocuklarda diyabet tespiti i¢in bir IoT tabanli bir e- saglik
platformu olusturulmustur. Bu platformda ¢ocuklarda diyabet tespiti i¢in glukoz seviyesi,
viicut sicakligi ve kalp hiz1 gibi verileri sensorlerle 6l¢iilmiistiir. Gelistirilen bu uygulama ile
ebeveynler cocuklarinin sagligini kontrol edebilecek ve bir saglik profesyoneline daha kolay
ulasabilecektir.
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Adeghe vd. (2024), 10T teknolojilerini pediatrik dis sagligint gelistirmek i¢in kullanmigtir.
Bu teknoloji, ger¢cek zamanli veri toplama, analiz, kisisellestirilmis miidahaleler ve erken
teshis yoluyla ¢ocuklarin dis hijyenini siirekli izlemelerini saglamaktadir. [oT, sensorler, veri
analitigi ve egitim tekniklerini i¢cermektedir. Bu teknoloji, ¢ocuklarin saglikli yasam
aligkanliklart gelistirmelerine ve dis sagligin1 korumalarina katki saglamaktadir. Ayrica
bakim verenler ile iletisimi gli¢lendirerek ¢ocuklarin dis sagligini siirekli olarak izlemesine
olanak tanimaktadir.

Zholdas vd. (2022) IoT tabanli tip 1 diyabetli cocuklar ve ergenlerde kisisellestirilmis saglik
yonetimi saglamak amaciyla bir saglik izleme sistemi gelistirmistir. Bu sistem, fiziksel
aktiviteye dayali glikoz diizeyi tahminleri ile hastalarin saglik izlemelerini daha etkin hale
getirmektedir.

3.2. Akilli Sensorlerin ve Cihazlarin Kullanim

Akallr sensorler, akut ve kronik hastaliklarda, saglik hizmetlerinin iyilestirilmesinde genis
bir alanda kullanilmaktadir (Formica ve Schena, 2021). Bu sensorler, patolojilerin tespiti ve
hastaliklarin minimal invaziv yonetimi gibi alanlarda ¢6zlimler sunmaktadir (Andreu-Perez
vd., 2015). Siirekli yagamsal belirtileri izleyen sensorler, saglik sistemini daha giivenli hale
getirerek erken teshis ve tedavi olanaklarini 6nemli dl¢lide gelistirmektedir (Kristoffersson
ve Lindén, 2020).

Dhoot vd. (2023), epilepsi ndbeti geciren ¢cocuklarda ndbet riskini 6nceden tespit etmek igin
giyilebilir bir cihaz tasarlamig ve bu cihaz, yagamsal verileri analiz ederek ndbet riskini %84
dogrulukla tahmin edebilen bir makine 6grenme algoritmast kullanmistir. Tasarlanan bu
cihaz, nobetlerin erken tespit edilme olasiligini artirabilir ve saglik profesyonellerinin ndbete
miidahalesi hizlanabilir.

D’antoni vd. (2023) yaptig1 ¢alismada da ¢ocuklarda siirekli glukoz izleme sensorleri ile
diyabet yonetiminin gelistirilmesi amag¢lanmistir. Bu c¢alisma, 6zellikle cocuk ve ergen
hastalar i¢in diyabet yonetimini ve diyabet ile iliskili ¢iktilar1 iyilestirebilecek IoT
stratejilerinin umut verici oldugunu gostermektedir.

Celebioglu ve Topalli (2024), IoT tabanli bebek kuvdzleri igin bir izleme sistemi
gelistirmistir.  Gelistirilen sistem, sicaklik, nem ve gaz degerlerini ger¢cek zamanli olarak
izleyerek ¢ocuklarin saglik yonetiminde akilli sensor ve cihazlarin kullanimini basarili bir
sekilde gostermektedir.

Kumar vd. (2022) IoT tabanli bir hasta besigi sistemi gelistirmistir. Sistem, bebek
agladiginda otomatik olarak besigi sallayacak ve ebeveynlere SMS ile uyar1 génderecek
sekilde tasarlanmistir. Ayrica, ¢evresel kosullart (sicaklik, nem) ve bebegin aglamalarini
izleyen sensorler igcermekte ve ebeveynlerin cocuklarinin durumunu uzaktan takip
etmelerine olanak tanimaktadir.

Yan vd. (2022), bebeklerin saglik izleme ve yonetimi icin IoT teknolojisi kullanmistir.
Sensorler araciligiyla sicaklik, nem ve gaz degerleri siirekli izlenmekte ve veriler bulut
sunucusuna iletilmektedir. Bu veriler, mobil uygulama ve web tabanli platform iizerinden
uzaktan erisilebilmektedir. Potansiyel acil durumlar, makine 6grenme algoritmalariyla
algilanarak saglik profesyonellerine uyar1 mesajlar1 gondermektedir. Bu sistem, bebeklerin
sagligini izleme ve yonetme konusunda loT nin etkin kullanimini saglamaktadir.
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3.3. Uzaktan Saghk Izlemesi ve Danismaniik

IoT tabanli uzaktan saglik izlemesi ve danigsmanlik, pediatrik hastalar i¢in 6nemli bir aragtir.
Bu sayede saglik profesyonelleri, ¢ocuk hastalarin saglik verilerine erisebilecek ve
bireysellestirilmis bakim sunabilecektir. Ayrica ebeveynler ve g¢ocuklar, uzaktan saglik
izleme cihazlar aracilifiyla saglik durumlarini daha yakindan takip edebilecektir. Uzaktan
izlemenin avantajlari igerisinde ¢ocuklarin hastaneye olan bagimliliklar1 azalacak ve kendi
yasam alanlarinda tedavilerine devam edilecektir. Bu sekilde ¢ocuk iizerindeki stres ve
hastanede gecirilen zamani azaltilabilecektir (Lloret vd., 2016; Sendra vd., 2018).

Cocuklar arasinda obezite, astim, alerjiler ve diger kronik hastaliklar i¢in 6z yoOnetim
zorluklart yaganabilmektedir (Perrin, Bloom & Gortmaker, 2007; Perrin, Anderson & Van
Cleave, 2014). Kronik hastalig1 olan pediatrik hastalarda 6z yonetim oldukg¢a 6nemlidir.
Ancak bu durum ¢ocuk, aile ve saglik profesyonelleri agisindan zorlu bir siireci beraberinde
getirmektedir (Jordan ve Osborne, 2007; Modi vd., 2012). Tam bu noktada IoT teknolojileri
0z yonetimin bir pargast olabilmekte ve basariyla kullanilabilmektedir (Alemdar ve Ersoy,
2010). Uzaktan saglik izlemesi uygulamalarinin igerisinde akilli cihazlarin kalp hizi,
solunum hiz1 ya da solunum degisikliklerini izlenmesi ya da giyilebilir cihazlarin epileptik
ndbetleri saptamasi, olas1 diismelerin tespit edilmesi veya obezite tedavisi igin aktivite
tanimlanmasi gibi 6rnekler verilebilmektedir (Parra vd., 2016; Sazonov vd., 2011; Sendra
vd., 2012).

Bunlarin disinda, Paudyal vd. (2023) Duygusal Davranis Bozuklugu (DDB) olan genglerin
sergiledigi zorluklar1 anlamak amaciyla fizyolojik degisimlerini uzaktan izlemek igin IoT
tabanli giyilebilir teknolojilerden faydalanmistir. Bu teknoloji ile genclerden toplanan
parametreler analiz edilmis ve iyilik hali i¢in gerekli olan (uyku diizeni) diizenlemeleri
yapilabilmistir.

Jaimini vd. (2017) tarafindan gelistirilen ve cocuklarda astim yonetimi i¢in IoT tabanli akill
saglik uygulamasinda (k-health) diisiik maliyetli sensorler ile astimli ¢ocuklar siirekli
izlenmis ve klinisyen tarafindan hastalara uyarilar gonderilmistir. Bu uygulamanin,
klinisyenlerin astima neden olan tetikleyicileri belirlemesi ve tedavi plani olusturmasina
yardimci olabilecegi ve astimin daha iy1 yonetilmesine olanak saglayabilecegi belirtilmistir.

Yoshikawa ve Kuroda (2022) tarafindan kronik solunum sikintis1 olan ve evde ventilator
destegine ihtiya¢ duyan ¢ocuklar (ev tipi mekanik ventilator) icin loT sistemi gelistirilmistir.
Bu sistem, hastalarin yagsamsal verilerini toplayarak (nabiz, oksijen, solunum, aspirasyon
thtiyact) kronik solunum yolu hastalarinin evde bakimini kolaylagtirmay1 amaglamistir. Bu
yaklasim, tedavi siirecinde hayati verilerin daha etkili bir sekilde analiz edilmesine olanak
tanimaktadir.

Abi Sen vd. (2021) tarafindan isitme kayb1 gibi zorluklar yasayan ¢ocuklar i¢in gelistirilen
IoT tabanli 6zel olarak tasarlanmis bileklik gelistirilmistir. Akilli bileklik cocugun c¢agri
sesini yaziya doniistiirerek sesin tiiriinii tanimlamaktadir. Isitme kayb1 gibi zorluklar yasayan
cocuklarin giinliik yasamlarim1 daha bagimsiz bir sekilde siirdiirebilmelerine yardimei
olmay1 amaglamaktadir.

Faisal vd. (2022) calismasinda, cocukluk ¢ag1 obezitesini ele almak i¢in IoT
teknolojilerinden faydalanilmigtir. Cocuklarin fiziksel aktivite, diyet ve uyku diizenlerini
izlemek amaciyla sensorler ve yapay zeka teknolojileri entegre edilmis bir sistem
onerilmistir. IoT cihazlari, cocuklarin saglik verilerini toplamak ve bu bilgileri bir mobil
uygulama ile birlestirerek ebeveynler ve saglik profesyonellerine sunmak i¢in kullanilmistir.
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Bu sistem, ¢ocukluk ¢ag1 obezitesinin yonetimi igin etkin bir saglik izleme ve miidahale
saglama imkani1 sunmaktadir.

3.4. Veri Analizi ve Ilac Takibi

10T, veri analizi ve ilag takibi alanlarinda énemli bir rol oynamaktadir. Ozellikle pediatrik
hasta bakiminda, IoT cihazlar1 hastalarin saglik verilerini siirekli izleyebilir, bu verileri
analiz edebilir ve ilag¢ takibini kolaylastirabilir. Bu, hastalarin saglik durumlarinin daha iyi
anlasilmasimi saglamakta ve tedavi planlarmin daha etkili uygulanmasina yardimci
olmaktadir. Ayrica, IoT, ilaglarin zamaninda alinmasini hatirlatma ve hasta yanitlarini
kaydetme konularinda da 6nemli bir rol oynayarak tedavi sonuglarini iyilestirebilir ve saglik
hizmeti saglayicilarina daha fazla bilgi sunabilir. Bu nedenle, loT'un veri analizi ve ilag
takibi alanindaki katkilar1 pediatrik hasta bakiminda daha iyi sonuglar elde etmek icin
kullanilabilir (Internet Society, 2019) .

Karagiannis ve Nikita (2020), hastalarin ilag uyumunu artirmay1 hedefleyen taginabilir [oT
tabanli bir ilag kutusu ve entegre bir web uygulamasi gelistirmistir. Bu uygulama araciligiyla
doktorlar, hastalarin ilag programlarmi ger¢ek zamanl olarak ayarlayabilmektedir ve bu
ayarlamalar giivenli bir sekilde uzak bir sunucuya kaydedilmektedir. ila¢ kutusu,
giincellenmis ila¢ programlarini sunucudan alarak ve hastalara bildirebilmektedir. Ayrica,
ilag kutusu sicaklik ve nem Ol¢limleri gibi 6nemli depolama kosullarini izleyerek ilaglarin
kalitesini takip etmektedir. Benzer sekilde, Srinivas vd. (2018) ilacin dogru zamanda
alimmasini saglamak i¢in bir ilag kutusu olusturmuslardir. Bu IoT tabanli ilag kutusu,
kullanicilarin ilaglarin alinmasi gereken zaman dilimini ve doz sayisimi belirlemelerine
olanak tanimaktadir. Sistem, hem hastanelerde hem de aile tarafindan evde bakim goren
hastalar i¢in etkin bir ¢6ziim sunmaktadir.

Zhang vd. (2023) ise West Sendromunu teshis etmek icin kullanilan bir ndbet tespit
algoritmasi gelistirmistir. Algoritma, hastalarin EEG sinyallerini analiz ederek nobetleri %97
dogru sekilde tespit etmistir.

Feeham vd. (2022) calismasinda, Otizm Spektrum Bozuklugu (OSB) teshisi konulmus
cocuklar i¢in IoT tabanli bir destek sistemi tasarlanmistir. Bu sistem, g¢esitli IoT cihazlar1
kullanarak ¢ocuklarin G6grenme slireclerine yardimci olmaktadir ve giivenliklerini
saglamaktadir. Cihazlar arasinda hareket sensorii, gaz sensorti, sicaklik sensorii ve kalp atis
hiz1 sensorii bulunmaktadir. Sistem, ¢cocugun ¢evresel kosullarini siirekli izlemekte ve riskli
durumlar tespit ederek ebeveynler veya saglik profesyonellerine bildirmektedir.

Singh vd. (2017), Hindistan'da ¢ocuklarin biliyiime parametreleri ve asi kayitlar1 icin
1CHRcloud uygulamasini gelistirmistir. Bu uygulama, hem doktorlar hem de ebeveynler i¢in
iki arayiiz sunarak dijital saglik platformunun seffaf bir sekilde kullanilmasini saglamaktadir.
Uygulama, kaliteli bakimin siirekliligini takip etmekte ve kapsamly, siirdiiriilebilir bir ¢éziim
sunmaktadir.

3.5. Hasta ve Aile Egitimi

Pediatrik popiilasyonda hastalik yoOnetimi, sadece c¢ocuklarin degil, ebeveynlerin de
yasamini etkileyen bir siirectir. Ebeveynler, ¢ocuklariin sagligin1 koruma ve bakimini
saglama konusunda biiylik bir sorumluluk tagimaktadir. Bu zorlu siiregte, hasta ve aile
egitimi 6nemli bir rol oynar ve dogru yonlendirilmediginde karmasik ve kafa karistirict
olabilir.
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IoT teknolojisinin pediatrik saglik alaninda kullanilmasi, hasta ve aile egitimi agisindan
onemli firsatlar sunmaktadir. IoT cihazlari, ¢ocuklarin saglik durumlarini izleme ve yonetme
konusunda gii¢lii araclar saglamakta ve ayni zamanda hasta ve ailelerin bu siirecte daha iyi
bilgilendirilmesi ve egitilmesi miimkiin hale gelmektedir.

Glincel literatiirde sadece aile egitimine odaklanan ¢aligsmalar yetersizdir. Ancak Zhao ve Fu
(2022), 10T ve yapay zeka teknolojilerini birlestirerek aile sagligi egitimine entegre etmistir.
Bu sistem, geleneksel aile sagligi yonetimi egitimine gore %21 oraninda gelisme gostermis
ve saglk egitimi etkisini %13 oraninda artirmistir. Winterlich vd. (2016) tarafindan
gerceklestirilen Dijital Diyabet Kogu projesinde ise IoT tabanli bir uygulama olarak diyabetli
bireylerin kendi saglik yonetimlerini iyilestirmeyi amaglamaktadir. Bu uygulama ile diyabet
bakimini iyilestirme, is giicii planlamasin1 optimize etme ve hasta bakimina ¢ok yonli
yaklasim sunarak hem yerel hem de daha genis ¢apta diyabet yonetimine dair politika
gelistirmede yol gosterici olacag: diistiniilmektedir.

Pavithra vd. (2024) tarafindan gelistirilen yapay zeka destekli IoT sistemi otizm spektrum
bozuklugu olan ¢ocuklar i¢in etkin tibbi tedavi saglamaktadir. Gelistirilen bu sistem, kalp
atis hizi ve sensorlerini kullanarak ¢ocuklarin durumlarmi gercek zamanli olarak
izlemektedir. Bu teknoloji otizm spektrum bozuklugu tanisi alan c¢ocuklarin biligsel
yetenekleri ve giinliik yasam becerilerini gelistirmede umut verici bir ¢dziimdiir.

IoT, pediatrik hastalarda hasta ve aile egitimi agisindan biiylik avantajlar sunmaktadir, saglik
profesyonellerine ve ailelere daha etkili iletisim ve takip imkani saglamaktadir. Bu sayede
hastalarin  saglik durumlariyla ilgili bilinglenmeleri ve daha iyi saghk yonetimi
saglanabilecektir.

3.6. Saghk Kaynaklarinin Daha Etkin Kullanimi

Artan saglik hizmet erisimi ile saglik hizmet kullanim1 artmakta ve saglik biitceleri her gecen
yil biiyiimektedir. Bu da kaynaklarin daha etkili ve etkin kullanilmasini gerektirmektedir.
IoT, saglik sektoriinde Onemli bir rol oynayarak saglik kaynaklarmin daha verimli
kullanilmasina katkida bulunmaktadir.

IoT, saglik hizmetlerinin kalitesini artirmak i¢in genis bir ara¢ seti sunmakta ve saglik
hizmetlerinin daha diisiik maliyetle sunulmasini saglamaktadir (Turcu ve Turcu, 2013).
IoT'un saglik sisteminde kullanilmasimin amaci, gercek zamanli veriler, tahmine dayal
analizler ve uzaktan izleme sunarak hasta sonuclarini iyilestirmek, verimliligi artirmak ve
maliyetleri azaltmaktir (Kumar vd., 2023).

4. IoT'nin Pediatrik Bakima Getirdigi Zorluklar ve Sorunlar

Pediatrik bakimda IoT, ¢ocuk hastalarin saghigini izlemek ve iyilestirmek icin biiyiik
potansiyel sunmaktadir. Ancak, bu yeni teknoloji bazi 6nemli zorluklar ve sorunlar da
beraberinde getirmektedir.

Gizlilik ve Giivenlik Endiseleri: 10T cihazlari, saglik verilerini ger¢ek zamanli olarak
yakalamakta ve iletmektedir. Ancak cogu loT cihazi, veri protokolleri ve giivenlik
standartlarina uygun degildir (Venu vd., 2022). Cocuk hastalarin kisisel saglik verilerinin
korunmasi kritik dneme sahiptir. Izinsiz erisim, saglik bilgilerinin yan1 sira 6zel bilgileri i¢in
de ciddi riskler olusturabilmektedir (Zeadally vd., 2019).
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Veri Yonetimi: 10T cihazlarindan gelen biiyiik miktarda verinin diizenlenmesi, depolanmasi
ve analiz edilmesi karmagik olabilmektedir. Verilerin giivenligi ve etkili yonetimi, saglik
hizmetleri i¢in 6nemli sorunlar yaratmaktadir. Ayrica loT cihazlari tarafindan iiretilen biiyiik
veri hacmi, giivenli depolama ve dogru analiz gerektirmektedir (Nambiar vd., 2017).

Standartlagtirma: 10T cihazlarn farkli {reticiler tarafindan farkli standartlarla
tiretilebilmektedir. Bu durum, cihazlarin ve verilerin teknik Ozellik ve kapasitesinin
toplanacak veriye uygun olmamasina neden olabilmektedir (Tse vd., 2018). Standardize
edilmis veri toplama formatlarinin eksikligi, veri biitiinliigiinii tehlikeye atabileceginden
yanlis kararlar alinmasina neden olabilecektir.

Hatali Sonuglar/ Veri Dogrulugu: 10T cihazlarindan elde edilen verilerin dogru ve giivenilir
olmasi 6nemlidir. Ancak, saglik verileri siirekli degisen ve karmasik tanimlamalara sahip
olabilir. Yanlis sonuglar veya yanlis yorumlamalar, yanlis teshisler veya tedavi hatalarina yol
acabilir (Anagnostopoulos vd., 2016).

IoT'nin pediatrik bakimda sagladig1 potansiyel avantajlar kadar, veri giivenligi, gizliligi ve
dogrulugu konularindaki zorluklar da dikkate alinmalidir. Bu zorluklar, saglik
profesyonelleri ve teknoloji uzmanlar1 arasinda igbirligi gerektiren karmasik problemler
olarak ortaya ¢ikmaktadir.

5. Sonug¢

Pediatrik hasta bakimi1 ve 0T, saglik hizmetlerindeki doniistimiin iki 6nemli bilesenini temsil
etmektedir. Ilki pediatrik hasta bakimm iyilestirerek gelecegin saglikli nesillerini
sekillendirmede kilit bir rol oynamaktadir. Cocukluk dénemi saglik durumu yasam boyu
belirleyici bir faktdr oldugundan, bu dénemde alinan bakimin kalitesi saglik sonuglarini
belirlemede kritik 6neme sahiptir. Diger bilesen ise 10T, saglik hizmetlerinde verimliligi
artirma, erken teshisleri kolaylagtirma ve hasta takibini gelistirme potansiyeli sunmaktadir.
IoT teknolojisinin pediatrik hasta bakiminda nasil kullanilabilecegi ve c¢ocuklarin saglik
stireclerine nasil daha fazla entegre edilebilecegi bu iki alan arasindaki baglant1 noktasidir.
Ileri teknoloji, pediatrik hasta bakiminin daha kisisellestirilmis ve etkili hale gelmesine
yardimci olabilir ve ¢ocuklarin daha saglikli bir gelecege adim atmalarina katk: saglayabilir.

Diger yandan IoT'nin pediatrik bakimda biiyiik potansiyel sunmasi beklenmektedir. Daha
kiictik, taginabilir ve uygun fiyatli cihazlar, cocuk hastalarin giinliik yasamlarina daha iyi
entegre olarak yagam kalitesini artirma potansiyelini barindirmaktadir. Ayrica yapay zeka ve
veri analitigi gibi ileri teknolojilerle birleserek, saglik verilerini daha iyi analiz etmek ve
erken teshis ve uzaktan izleme yoluyla biiylik kaynak kullanimi gerektiren saglik hizmeti
gereksinimini azaltarak saglik finansmanina katki saglama potansiyeli bulunmaktadir.
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Research Article

Evaluation Of Acceptance Of Hospital Information Management System Among
Nurses Through Technology Acceptance Model

Aydan Kayserili 1, Behire Sangar?

Abstract

Hospital Information Management System (HIMS) has widely been used by healthcare
professionals, especially nurses working in hospitals. The aim of this study is to evaluate the
factors affecting the adoption of HIMS. The external factors included in this conceptual model
were taken from the Information System Success Model (ISSM) and incorporated into updated
Technology Acceptance Model (TAM). A total of 401 nurses from public and private hospitals
in Tiirkiye participated in this cross-sectional study. Statistical Package for the Social
Sciences (SPSS) 25software package was used for data analysis. In this study, descriptive
statistics, correlation and path analysis and structure equation modeling using AMOS were
used. Among all the external factors included in this study model, only system quality was
found to have a positive and significant effect on perceived ease of use and perceived
usefulness. Service quality has a positive and significant effect only on perceived usefulness,
while information quality does not have any positive and significant effect on perceived ease
of use and perceived usefulness. Perceived ease of use and perceived usefulness have a
positive and significant effect on usage intention. Perceived ease of use has a positive and
significant effect on perceived usefulness. This research model helped identify the factors that
influence hospital information management system acceptance among nurses and how these
factors can be improved to influence users' intention to use in the future. In conclusion, there
is always room for improvement regarding HIMS to improve patient care.
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acceptance model
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Arastirma Makalesi

Teknoloji Kabul Modeli Araciligiyla Hemsireler Arasinda Hastane Bilgi Yonetim
Sisteminin Kabuliiniin Degerlendirilmesi
Aydan Kayserili 1, Behire Sancar?

Oz

Hastane Bilgi Yonetim Sistemi (HBYS), 6zellikle hastanelerde calisan hemsireler tarafindan yaygin
olarak kullanilmaktadir. Bu c¢alismanin amaci, HBYS'min benimsenmesini etkileyen faktorleri
degerlendirmektir. Bu kavramsal modelde yer alan digsal faktorler, Bilgi Sistemleri Basari
Modeli'nden (ISSM) alinmig ve giincellenmis Teknoloji Kabul Modeline (TAM) entegre edilmistir.
Tiirkiye’deki kamu ve 6zel hastanelerden toplam 401 hemsire bu kesitsel ¢alismaya katilmistir. Veri
analizi i¢in Istatistiksel Paket Sosyal Bilimler (SPSS) 25 yazilimi kullanilmistir. Calismada tammlayici
istatistikler, korelasyon ve yol analizi ile AMOS kullanilarak yapisal esitlik modellemesi
uygulanmistir. Bu calismada incelenen modeldeki tiim digsal faktorler arasinda yalnizca sistem
kalitesinin algilanan kullanim kolayligi ve algilanan fayda iizerinde pozitif ve anlamli bir etkisi
belirlenmistir. Hizmet kalitesinin yalnizca algilanan fayda iizerinde pozitif ve anlamli bir etkisi varken,
bilgi kalitesinin algilanan kullanim kolaylig1 ve algilanan fayda iizerinde pozitif ve anlamli bir etkisi
belirlenememistir. Algilanan kullanim kolaylig1 ve algilanan fayda, kullanim niyeti iizerinde pozitif
ve anlamli bir etkiye sahiptir. Ayrica, algilanan kullanim kolayliginin algilanan fayda iizerinde pozitif
ve anlamli bir etkisi oldugu tespit edilmistir. Bu arastirma modeli, hemsireler arasinda hastane bilgi
yonetim sisteminin kabuliinii etkileyen faktorleri ve bu faktorlerin kullanicilarin gelecekteki kullanim
niyetlerini nasil etkileyebilecegini belirlemeye yardimci olmustur. Sonug olarak, HBY S'nin hasta
bakimini iyilestirmek i¢in siirekli gelistirilmesine yonelik alanlar bulunmaktadir.

Anahtar Kelimeler: Hastane bilgi yonetim sistemi, hemsireler, bilgi sistemi basari modeli, teknoloji kabul
modeli
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1. Introduction

Advancements in technology bring many benefits to the healthcare sector by enhancing
technological capabilities in diagnosis, treatment and patient care (Aggarwal, 2017). To be a
key player in the healthcare sector many hospitals have started using state-of-the-art health
technologies. Innovative technologies improve the quality of care and decrease malpractice
(Lei etal., 2021). To increase the quality of care in hospitals in Tiirkiye, Hospital Information
Management System (HIMS) is developed for hospitals. HIMS is a group of software that
covers many areas including laboratory, radiology, operating room, hospital pharmacy and
human resources (Republic of Tirkiye Ministry of Health, 2015). HIMS is a process to
providing some kind of control on decision making process, ensuring the effective daily
routine work in the hospitals with the participation of employees at all levels (Chuttur, 2009).
The aim of HIMS is to provide full support to key areas including medical, nursing care,
laboratory and pharmacy as well as teaching, research, and business management analysis
(Reichertz, 2006).

Nurses are the largest group who use HIMS on a daily practice at the hospitals (Kowitlawakul,
2011). According to the study done by Barchielli, nurses are more likely to open and ready to
adopt when dealing with new technologies that provide minimum risks for the nurses and
patients, they take care of (Barchielli et al., 2021). Private and public hospitals are in the
process of becoming fully equipped digital hospitals where HIMS is efficiently used. Previous
studies suggest that behaviors of healthcare professionals' regarding information management
systems are influenced by perception of users and technological functionality through
theoretical perspectives, such as the Technology Acceptance Model (TAM) (Davis,1989) and
Information Systems Success Model (ISSM) (DeLone and McLean, 2003). TAM is proposed
by Davis in 1989, based on the Theory of Reasoned Action (TRA) developed by Fishbein and
Ajzen (Fishbein and Ajzen, 1975), to identify the reasons behind the individuals’ preference
towards accepting or rejecting new technologies. A number of researchers suggest that the
ISSM proposed by Delone and McLean is not complete as it is. Therefore, they suggest that
more dimensions should be included in the model, or present alternative success models (e.g.
Ballantine et al., 1996; Seddon, 1997; Seddon and Kiew, 1996). In response to the criticism
made by the researchers previously mentioned, the service quality dimension was added to an
updated ISSM developed by Delone and McLean (DeLone and McLean, 1992). The purpose
of the study is to determine the factors affecting adoption of HIMS from the perspective of
nurses by using a conceptual research model.

2. Literature Review

Literature review covers 3 areas, namely, HIMS, TAM and ISSM. The reasons for HIMS, the
purpose of the study is to determine the factors affecting the adoption of HIMS by nurses
using a proposed conceptual model developed based on constructs are taken from TAM and
ISSM.

2.1. Hospital Information Management System

HIMS offers several benefits including an increase in speed of getting information from
anywhere as well as reduced costs and increased employee and patient satisfaction (Ozbek et
al., 2007). HIMS is an integrated information management system that is used in hospitals by
utilizing health information technology (IT). Moreover, HIMS is a comprehensive and
integrated system that is developed to manage both administrative and financial aspects of
hospitals, especially it is designed to meet the specific needs of a hospital (Imir and lhan,
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2022). Nowadays, hospitals are increasingly becoming more dependent on the use of HIMS
in many areas, especially administrative, diagnostics, and training to improve the quality and
performances of services (Hsiao et al., 2011). Additionally, the ability of nurses in
contributing to medical decisions is an important factor influencing the quality of patient care
(Hagbaghery et al., 2004). Additionally, the attitudes of nurses’ toward and their perception
and understanding of HIMS have a direct impact on electronic patient records (Moody et al.,
2004). Research suggests that the adoption of information technologies can be accepted by
increasing attitude levels of users (Mendez et al., 2017). It is suggested that factors affecting
the acceptance of HIMS by users will positively affect the performance of relevant
technologies (Tarcan and Celik, 2016). HIMS can store patient data as well as other medical
data including laboratory, diagnostic, treatment; follow-up reports as well as critical decisions
(Prakash, 2010). Previous research has shown that nurses play an important role in HIMS
adoption (Marin, 2007; Kowitlawakul, 2011). Previous studies have shown that HIMS can
lead to user resistance and decreased satisfaction, especially if nurses perceive the HIMS to
have a difficult interface or to be inconvenient, or if it is difficult at all (Alquraini et al., 2007;
Timmons, 2003).

Developers of HIMS should understand the factors affecting acceptance of HIMS in clinical
practice to increase the efficiency of healthcare services. It is important to get commitment of
all clinicians and nurses along with other staff by providing sufficient IT support to
successfully operate HIMS in the hospitals. These strategies can reduce significant resistance
and negative attitudes while increasing the acceptance level of HIMS among healthcare
professionals. Because of this, it is very important to measure the level of HIMS acceptance
among healthcare professionals and explore the factors of HIMS, resulting in acceptance
among all users (Collins, 2008). Several models have been proposed to identify the factors
affecting individual reactions toward IT. For example, the user acceptance of TAM is the most
preferred model to evaluate information systems (Chuttur, 2009).

2.2. Technology Acceptance Model (TAM)

Past research shows that the acceptance of IT has more than 30 years of history. In these years,
many theoretical models are developed and used to evaluate the acceptance of recent
technologies by users. The TAM is one of those approaches (Schaper and Pervan, 2007). TAM
is particularly developed for IT, because it mainly focuses on two factors, particularly
perceived usefulness and perceived ease of use that affect the acceptance of new technologies
(Wilkins, 2009).

The original TAM consists of factors that are perceived ease of use, perceived usefulness,
attitude to use, intention to use and actual use of the system (Wu et al., 2008). The TAM is
designed to explain the behavior of end users who use computer or IT products in a broad
perspective. In fact, the model focuses on the impact of external factors that affect intentions,
attitudes and beliefs (Davis, 1989). In the TAM model, perceived usefulness and perceived
ease of use are the major factors impacting IT acceptance, which are open to be influenced by
many external variables (Zhang et al., 2010). Because exogenous variables can directly cause
a change in perceived usefulness and perceived ease of use and those variables may affect
user attitudes and behavioral intentions and indirectly affect actual system use. TAM explains
that a person’s attitude toward technology affects the adoption and use of this technology, and
the benefits provided by technology are the main factors to influence behavioral intention
according to users. In the model, the user’s acceptance of technology; It is measured based on
4 basic constructions: Perceived Ease of Use, Perceived usefulness, Attitude and Intention
(King and He, 2006; Lee et al., 2003; Davis, 1985; Davis et al., 1989). Basically, Perceived
Ease of Use indirectly influences Perceived Usefulness (Alsyouf et al., 2021; Alsyouf et al.,
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2022). Studies have shown that TAM can effectively show differences in use of technology
and behavior occurring in many areas within the health context, for eHealth records (EHRs)
(Al-Otaibi et al., 2022), telehealth (Hsieh et al., 2022), mobile health technologies (Alsyouf
et al., 2021; Alsyouf et al., 2022), cloud-based services (Gupta et al., 2022), medical devices
and tele-monitoring tools (Maskelitinas et al., 2019; Infarinato et al., 2020), and assistive
technology (Chimento- Diaz, et al., 2022). According to the study proposed by Taylor and
Todd, Perceived Ease of Use and Usefulness affects attitudes, and because of these attitudes
influence intention (Taylor and Todd, 1995). Intention is under the joint influence of both
attitude and perceived usefulness, when other constructs are considered equal, ease of use and
perception of benefits have a positive relationship (Venkatesh, 2000).

2.3. Information System Success Model (ISSM)

DeLone and McLean put efforts towards measuring Information System (IS) performance.
Research suggests that the IS Success Model can explain as well as predict the factors that
contribute to the success of IS. However, there is a still need to find out the relationship
between variables. According to Mc Lean et al. (2014) there aren’t enough studies in the IS
field to show the associations between success factors and outcome regarding organizational
effects (McLean et al. 2014). The IS Success Model was developed by DelLone and McLean
(1992) as a comprehensive framework to evaluate the performance of information systems
(DeLone and McLean, 1992). This model consists of six constructs: System Quality,
Information Quality, Use, User Satisfaction, Individual Impact, and Organizational Impact.
The model can be explained as the following ways: “Systems Quality and Information Quality
jointly affect both use and user satisfaction. Additionally, use can impact the degree of user
satisfaction — positively or negatively - as well as the reverse being true. Usage and user
satisfaction are direct predecessors of individual impact; and finally, this impact on individual
performance can turn into organizational impact” (Delone and Mclean, 1992).

Many researchers suggest that DeLone and McLean (2003) had to update the model and made
several modifications to capture the nature of IS changes (DeLone and McLean, 2003). The
IS success model is modified by including service quality (SERVQUAL) in the model
(Parasuraman et al., 1988) for the intention to use and user satisfaction; and individual impact
and organizational impact are replaced by net benefits (Mardiana et al., 2015). In this study,
IS characteristics namely, system quality, service quality and information quality included in
the TAM model as external factors.

3. Methods

The purpose of the study is to determine the factors influencing the adoption of HIMS among
nurses who work in public and private hospitals using a proposed conceptual model explaining
the effects of variables to adopt a new technology. The study is designed as a cross-sectional
study.

3.1. Research Model

The proposed research model shown in Fig. 1 is developed by incorporating the constructions
of IS Success model and revised TAM model. External factors used in this model are
Information Quality, System Quality and Service Quality. Other dimensions in the model such
as Perceived Ease of Use, Perceived Usefulness and Intention to use are taken from the
updated TAM model proposed by Vankatesh and Davis (Venkatesh and Davis, 2000). Prior
to the study the extensive literature review in this field were done regarding the proposed
conceptual model.
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There are a variety of models in terms of the implementation of HIS depending upon the
characteristics of users who work either public or private hospitals (Handayani et al., 2016).
Therefore, it is essential to better find out the acceptance factors affecting the acceptance of
the HIMS used in each type of hospital. There are several models showing the acceptance of
technologies that explain the user acceptance in the healthcare sector. Pai and Huang suggest
the TAM is still one of the frequently discussed models in IS literature and can be used for
many information technologies (Pai and Huang, 2011). Considering the purpose of the study,
as well as the relevant articles, the factors that may affect the health information management
system are illustrated in Fig. 1. The study is mainly based on the external variables from the
IS Success model proposed by DelLone and McLean that are System Quality, Information
Quality and Service Quality along with Perceived Usefulness, Perceived Ease of Use and
Intention to use as research factors proposed by Vankatesh and Davis in the updated TAM.

Information Perceived
Quality Usefulness

Intention to Use
Service Quality

Perceived Ease of
System Quality Use

Figure 1: Proposed research model

3.2. Research Hypotheses

Research hypotheses were developed based on extensive literature review regarding TAM for
HIMS. The following constructs were taken from updated TAM. Perceived usefulness
explains an individual decision whether to use IT systems when doing a series of tasks to do
work (Goodhue and Thomson, 1995). Davis et al. (1989) defined the Perception of Usefulness
as the degree to which individuals believe that by using a particular system can improve user
performance. “Perceived Usefulness” refers to the user’s subjective beliefs of the
effectiveness of a hospital information system to enhance his/her job performance in a
healthcare facility (Hsiao et al., 2011). Perception of Usefulness according to Seddon and
Kiew (1996) as a perception of usage about system usefulness with an effort to maximize user
performance achievement. Istianingsih and Wijanto (2008) suggest that the Information
Quiality positively affects the perception of usefulness. The higher the quality of information
used, the higher the perception rate of usefulness is. Research suggests that information
quality positively affects the perception of ease of users (Ali and Younes, 2013). Considering
these assumptions, the following hypotheses are developed.

H1: Information quality has an effect on perceived usefulness.
H2: Information quality has an effect on perceived ease of use.
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The use of advanced technology in services will lead to company objectives such as increasing
employee productivity, profitability, saving employee time in serving customers, and
increasing the accuracy of service results (Lovelock and Wirtz, 2011). Quality is a strong
factor of a customer’s expectations for any type of product or service (Chen et al., 2008).
Quality is an important consideration for organizations driven by services. The perceived
usefulness means that the IT system used by users do not require a lot of efforts (Susilo et al.,
2017). The perceived ease of use is the level where someone feels that the use of technology
is easy to use without huge efforts (Susilo et al., 2017). The following hypotheses are
proposed.

H3: Service quality has an effect on perceived usefulness.
H4: Service quality has an effect on perceived ease of use.

The high cost of establishing an HIMS requires measuring and carefully evaluating the value
and effectiveness of the system. Measuring IS effectiveness is an important process, and
system quality and information quality are critical factors affecting user satisfaction (DeLone
and McLean, 2003).

System quality means the performance of technology systems as well as customer evaluation
of the level of user-friendliness of technology when service is used. System quality indicates
the level of assistance offered to a user that is expected of IT (Jeong, 2011; Prasetyo et al.,
2021). Ease of use, acceptance, and accessibility of an information system is an indicator of
the quality of that system. Perceived ease of use is defined as “the degree to which a person
believes that using technology would be free from effort.” A digital library is explained as an
information system that is developed on the web. Quality of services provided by this web-
based system has a significant impact on behavioral intention of students (Chang et al., 2015).
According to Rafique et al. (2020) and Hawash et al. (2021), system quality has a positive and
significant effect on perceived ease of use and perceived usefulness. Therefore, the following
hypotheses are developed:

H5: System quality has an effect on perceived usefulness.
H6: System quality has an effect on perceived ease of use.

Adam et al. (1992) suggest that the perception of usefulness is a significant factor for system
usage. Perceptions of usage and perception of ease of use are the major variables influencing
the use of the system (Davis, 1989; Adams et al., 1992). Mao and Palvia (2006) suggest that
perceptions of ease-of-use system positively affects the perception of usefulness. Furthermore,
Perceived Ease-of-use significantly influences perceived usefulness and intention to use
(Cheng, 2012; Premchaiswadi et al., 2012). Based on information provided above, the
following hypothesis is developed.

H7: Perceived ease of use has an effect on perceived usefulness.

As indicated by several studies perceived ease of use and usefulness influence purchase
intention in doing online shopping (Ling et al., 2011; Heijden et al., 2003; Gefen et al., 2003).
Considering these studies, the following hypotheses are developed.

H8: Perceived usefulness has an effect on intention to use.
H9: Perceived ease of use has an effect on intention to use.

3.3. Population and Sample

The study was conducted with nurses from private and public hospitals between May 31 and
July 6, 2023. in Tiirkiye. There are 572 private and 983 public hospitals in Tiirkiye. The
sample of the study was selected by using a convenience sampling method, meaning a non-
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probability sampling method where respondents are selected for inclusion in the sample due
to convenience. An acceptable sample size for a study in this context would be 384. Therefore,
401 respondents for this study met the requirement. We distributed 10 surveys to 50 hospitals.
In the end the total of 401 surveys were returned with a high return rate of 80%. The only
requirement to participate in this study was the level of experience of nurses with HIMS.

3.4. Data Collection

The data were collected using an online, and it took almost 3 months to reach out 401
respondents. In the beginning of the survey the purpose as well as ethical aspect of the study
were explained and nurses who were willing to participate in this study had to confirm his or
her participation by clicking on button to proceed to survey. Nurses who accepted to
participate in this study allocated 5-8 minutes of their time to fill out the online survey.

3.5. Ethical Aspect of the Study

The ethics of the study was approved by the Toros University Scientific Research and
Publication Ethics Committee on 26.04.2023 with decree no 54. Although it was planned to
make a "Tiirkiye and Croatia Comparison™ at the beginning of this research, only data from
Tiirkiye was used since no data was obtained from Croatia. For this reason, the title of the
article was changed from "Examination of Nurses' Hospital Information System Usage Using
Technology Acceptance Model: Tirkiye and Croatia Comparison” to “"Evaluation of
Acceptance of Hospital Information Management System Among Nurses Through
Technology Acceptance Model".

3.5. Statistical Analysis

The questionnaire included 2 sections. In the first section the demographic questions were
asked. In the second section respondents were asked to evaluate each statement of each
construct used in the model using a five-point Likert scale (from 1: strongly disagree to 5:
strongly agree) was used to rate each statement under each dimension. The data obtained in
the research were analyzed using SPSS (Statistical Package for Social Sciences) for Windows
25.0 and AMOS 21 program. Descriptive statistical methods (number, percentage, mean,
standard deviation) were used when evaluating the data. SPSS 25 package and AMOS 21
programs were used to analyze the data. The validity of the scale was tested with confirmatory
factor analysis (CFA). Factor loading is used to verify the reliability of the items and is
presented in Table 2 with the Cronbach alpha (a) coefficient. The results of the correlation
between all variables are shown in Table 3. The Pearson correlation showed significantly
positive relationships among the investigated variables (Table 4).
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4. Results
Socio- demographic variables are reported in Table 1 in frequencies and percentages.

Table 1. Socio-Demographic Variables of The Respondents (n=401).

Variables Frequency Percentage (%)
Gender Female 319 79,6
Male 82 20.4
Age Mean age 30.9+/- 8.48
Min: 20 Max: 58
<=30 251 62.6
31-40 84 20.9
41> 66 16.5
Education level High school 91 22.7
Associate degree 83 20.7
University 190 47.4
Master or PhD 37 9.2
Type of institution Public 114 28.4
Private 229 57.1
City Training and Research 58 145
Hospital
Years of experience in that institution | 0- 1 135 33.7
2-5 142 354
6-9 62 15.5
10-13 30 7.5
14-17 12 3.0
18 -20 7 1.7
21 and above 13 3.2
Number of respondents received computer training Yes 338 84.3
No 63 15.7
HIMS training at the hospital where respondents work Yes 335 83.5
No 66 16.5
less than 1 week 246 61.4
Duration of training of HIMS 1 week 77 19.2
2 weeks 27 6.7
3 weeks 9 2.2
4 weeks and more 42 10.5
Total 401 100
Duration of use of HIMS in general less than 1 month 49 12.3
1-3 months 30 7.5
4-6 months 19 4.7
6-8 months 17 4.2
9-12 months 28 7.0
more than 12 months 258 64.3
Total 401 100

Most of the respondents were women (79.6%). More than half of the respondents (56.6%) had
a bachelor’s degree. The mean age of the respondents was 30.9+/- 8.48. Nearly 63% of the
respondents were 30 years of age or below. More than half (57%) reported working at the
private hospitals. More than half of the respondents (69.1%) had less than 5 years of experience
in that institution. Most respondents (84%) received computer as well as health information
management training, respectively. More than half (61%) received less than 1week training on
HIMS while only 10.5% received 4 weeks or more than 4 weeks. Most respondents (64.3%)
reported using HIMS for more than 12 months. Table 2 illustrates the validity and reliability of
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the scale. Socio- demographic factors regarding the use of HIMS were taken the study done by
Kayserili and Tefiroglu (2023).

Table 2. The Results of Validity and Reliability Analysis.

Factors Items Factor Fit Indices Cronbach a
loading
Information Quality 101 0.909 y/df: 4.104
1Q2 0.910 RMSEA: 0.088
1Q3 0.925 CFI:0.991; TLI: 0.985 0.971
104 0.933 IFI: 0.991; RFI: 0.981
1Q5 0.939 NFI: 0.988; SRMR:0.010
1Q6 0.914
Service Quality SvQl 0.907 y2/df: 1.901
SVQ2 0.920 RMSEA: 0.047 0.958
SVQ3 0.907 CFI1: 0.998; TLI: 0.996
SVQ4 0.909 IF1: 0.998; RFI: 0.992
SVQ5 0.885 NFI: 0.997; SRMR:0.006
System Quality SQ1 0.894 y2ldf: 1.670
SQ2 0.888 RMSEA: 0.041 0.943
SQ3 0.872 CFI: 0.999; TLI: 0.996
SQ4 0.853 IFI: 0.999; RFI: 0.991
SQ5 0.874 NFI: 0.996; SRMR:0.007
Perceived Usefulness PU1 0.842 yldf = 3.723
PU2 0.922 RMSEA=0.081 0.967
PU3 0.938 CF1=0.994; TLI=0.987;
PU4 0.945 IF1=0.994; RF1=0.982;
PU5 0.908 NFI=0.991; SRMR=0.012
PU6 0.908
Perceived Ease of Use PEOU1 0.802 y2/df:3.097
PEOU2 0.845 RMSEA:0.072 0.939
PEOU3 0.871 CF1:0.992; TLI:0.984
PEOU4 0.859 IF1:0.992;
PEOUS 0.841 RFI:0.977
PEOUG6 0.870 NF1:0.988; SRMR:0.015
Intention to Use ITU1 0.921 | y?/df: 3.142
ITU2 0.945 RMSEA: 0.073
ITU3 0.900< | CFI: 0.992; TLI: 0.988 0.972
ITU4 0.926 IF1: 0.992; RFI: 0.982
ITUS 0.922 NFI: 0.988; SRMR:0.009
ITU6 0.898
ITU7 0.882
Absolute Fit Indices
Index Excellent fit measures Acceptable fit measures
X2/df 0=<y%/df<3 3<y?/df<5
RMSEA 0.00< RMSEA <0.05 0.05< RMSEA < 0.08
SRMR 0.00< SRMR <0.05 0.05< SRMR < 0.08
CFlI 0.95<CFI 0.85<CFI
RFI 0.90<RFI 0.85<RFI
IFI 0.90< IFI <1.00 0.80< IFI
TLI 0.90<TLI 0.80<TLI
NFI 0.90<NFI 0.80<NFI

References: Wong and Carlbéck (2018); Bentler (1990).
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The questionnaire was validated by reviewing the literature and using experts’ opinions as
well as confirmatory factor analysis, and the reliability analysis that is calculated by using a
Cronbach o coefficient analysis. High levels of Cronbach a value suggest that the reliability
of the scale is ideal. In this study, all Cronbach o values for all variables exceed 0.7, meaning
the reliability of the data are met. The reliability analysis is carried out to test whether the
statements in the scales were consistent among themselves (Ural and Kilig, 2006). For the
tests and results, the measurements must be reliable. In this context, the reliability of the scale
is examined by using Cronbach a. In the reliability analysis, the Cronbach a coefficient value
varies between 0-1; If it is between 0.00-0.40, the scale is not reliable; the low reliability scale
values should be in between 0.40 and 0.60, reliable between 0.60 and 0.80, and highly reliable
is in between 0.80 and 1.00 (Tavsancil, 2005). When the results are examined, it is determined
that the reliability of all measurement variables were above 0.80, in other words, the scale is
highly reliable.

In terms of confirmatory factor analysis, if the factor load values are above 0.30, it can be
concluded that the items are suitable for the structure and the structure is confirmed. It is
concluded that the factor loadings of all items are between 0.802-0.954 (Secer, 2018). When
the fit index value for the measurement tools is examined, it is seen that the ¥2 (Cmin/df)
value provides acceptable fit limits for all structures including RMSEA, CFI, TLI, IFI and
RFI. It is determined that the NFI fit index value shows perfect fit for all measurement
analysis. Table 3 demonstrates an average value of every construct variable.

Table 3. Descriptive Statistics of Variables.

Minimum Maximum Mean SD
Information Quality 1.00 5.00 3.96 1.09
Service Quality 1.00 5.00 3.87 1.02
System Quality 1.00 5.00 3.94 1.05
Perceived Usefulness 1.00 5.00 3.96 1.01
Perceived Ease of Use 1.00 5.00 3.84 1.02
Intention to Use 1.00 5.00 4.00 1.06

Table 3 demonstrates the mean scores for every construct obtained in order, for Information
Quality was 3.96, for Service Quality was 3.87, for System Quality was 3.94, for Perceived
Usefulness was 3.96, for the Perceived Ease of Use was 3.84, and for Intention to Use was
4.01. The range width of the measurement tools can be calculated by dividing the difference
between the largest value and the smallest value in the measurement results series of the group
range coefficient by the number of determined groups (Kan, 2009). Accordingly, Score range
= (5-1)/5 = 4/ 5 = 0.80). According to this calculation, the score averages are “1.00-1.80
range”, “1.81-2.60 range”, “2.61-3.40 range”, “3.41-4.20 range” and “4.21-5.00 range”.
Accordingly, it was determined that the score range of all measurement tools was at a high
level (Kan, 2009). Table 4 illustrates the results of the relationships between variables using
Pearson correlation analysis.

Table 4. Correlation Between Variables

1 2 3 4 5 6
Information Quality 1
Service Quality 0.913** 1
System Quality 0.916** | 0.860** 1
Perceived Usefulness 0.792** | 0.788** | 0.803** 1
Perceived Ease of Use 0.828** | 0.812** | 0.874** | 0.825** 1
Intention to Use 0.858** | 0.807** | 0.876** | 0.846** | 0.858**

**n<0.01
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Table 4 displays the factors of healthcare management information systems that are correlated
with each other positively, with each Pearson correlation coefficient ranging from 0.792 to
0.916. To test the relationships between variables, the Pearson Correlation Analysis is used.
As a result, there appears to be significant positive relationships between Perceived
Usefulness and Perceived Ease of Use (r=0.825, p<0.05), between Intention to Use (r=0.846,
p<0.05), between System Quality (r=0.803, p<0.05), and between Information Quality
(r=0.792, p<0.05), between Service Quality (r=0.788, p<0.05). There appears to be
statistically significant positive relationships between Perceived Ease of Use and Intention to
Use (r=0.858, p<0.05), between System Quality (r=0.874, p<0.05), between Information
Quality (r=0.828, p<0.05) and between Service Quality (r=0.812), p<0.05). There is a
statistically significant positive relationship between Intention to Use and System Quality
(r=0.876, p<0.05), Information Quality (r=0.858, p<0.05) and Service Quality (r=0.807,
p<0.05). There is a statistically significant positive relationship between System Quality and
Information Quality (r=0.916, p<0.05) and Service Quality (r=0.860, p<0.05). There is a
statistically significant positive relationship between Information Quality and Service Quality
(r=0.913, p<0.05). Figure 2 shows variables affecting the adoption of HIMS among nurses.
Model path coefficients and model fits to test the research hypotheses are given in Table 5.

i Usefulness 424
Quality -0.205 0

A

-0.004

0.393
0.393 Intention to Use
Service Quality 0.529

0.156

Perceived Ease of
P Use
System Quality
0.526

Figure 2: Research Model Path Analysis

0.552
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Table 5. Results of Hypotheses.

Hypothesis Estimated SD t p Result
®)
1. Information Quality - Perceived -0.205 0.196 | -1.069 | 0.285 Not
Usefulness supported
2. Information Quality > Perceived Ease of -0.004 0.386 | -0.014 | 0.989 Not
Use supported
3. Service Quality > Perceived Usefulness 0.393 0.150 | 2.727 | 0.006* Supported
4. Service Quality > Perceived Ease of Use 0.156 0.294 | 0.766 | 0.444 Not
supported
5. System Quality = Perceived Usefulness 0.259 0.137 | 2.034 | 0.042* Supported
6. System Quality > Perceived Ease of Use 0.576 0.265 | 3.238 | 0.001* Supported
7. Perceived Ease of Use - Perceived 0.526 0.031 | 12.295 | *** Supported
Usefulness
8. Perceived Usefulness = Intention to Use 0.424 0.049 | 9.742 el Supported
9. Perceived Ease of Use = Intention to Use 0.552 0.035 | 12.794 | *** Supported
Excellent Fit Measures Acceptable Fit Measures Model Fit Values
0<y?/df<3 3<y?/df<s 3.461
0.00< RMSEA <0.05 0.05< RMSE----A < 0.08 0.078
0.00< SRMR <0.05 0.05< SRMR < 0.08 0.077
0.95<CFI 0.85<CFI 0.934
0.90<RFI 0.85<RFI 0.901
0.90< IFI <1.00 0.80< IFI 0.934
0.90<TLI 0.80<TLI 0.927
0.90<NFI 0.80<NFI 0.909
*P<0.05 ***P<0.001

As a result, it is seen that the relevant model provided acceptable fit limits for the fit values y2
(Cmin/df), RMSEA and CFI value. TLI, IFI, RFI it was determined that the NFI fit index value
showed perfect fit for. When the results of the research model are examined, it is seen that
System Quality has a statistically significant effect on Perceived Ease of Use ($=0.576, p<0.05).
It is seen that System Quality (f=0.259, p<0.05), Service Quality ($=0.393, p<0.05) and
Perceived Ease of Use (f=0.526, p<0.05) have a statistically significant effect on Perceived
Usefulness. It appears that Perceived Usefulness (p=0.424, p<0.05) and Perceived Ease of Use
(B=0.552, p<0.05) have a statistically significant effect on Intention to Use. It is seen that
Information Quality does not have a statistically significant effect on Perceived Ease of Use
(B=-0.004, p>0.05) and Perceived Usefulness (p=-0.205, p>0.0). It also appears that Service
Quality does not have a statistically significant effect on Perceived Ease of Use ($=0.156,
p>0.05).

5. Discussion

Previous research studies suggest that the adoption of Hospital Information Management
Systems by nurses will result in a positive impact on the quality of hospital services as well
as patient care. By proposing a conceptual model, this study examines the factors influencing
the adoption of HIMS among nurses. Findings of this study may help hospital administrators
to consider factors that are positively influencing the development and utilization of HIMS.
According to the findings of our research study, all components included in this model are
reviewed positively concerning mean scores of each statement. All participants reported

receiving training on HIMS, and most have over 12 months of experience with HIMS.
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Therefore, it is expected that the proposed model to be sufficient to show the factors
influencing Intention to Use. The study conducted by Pai and Huang suggests that Information
Quality positively affects Perceived Usefulness (Pai and Huang, 2011). However, this study
indicates that Information Quality does not have a positive and significant effect on Perceived
Usefulness. Therefore, H1 is rejected. The other study suggests that Information Quality
positively affects the Perceived Ease of Use (Ali and Younes, 2013). However, this study is
not in line with the findings of Ali and Younes, therefore H2 is rejected. Although all study
participants have some level of experience with HIMS, Information Quality does not have a
positive and significant effect on Perceived Usefulness as well as Perceived Ease of Use in
this study. The reason for this discrepancy between two studies is a result of the difference in
statements asked for under the dimension of Information Quality. The statements used under
Information Quality in this study include accuracy, sufficiency, usefulness, and clarity of the
information provided by HIMS. While developing healthcare information systems, hospital
administrators should consider the following aspects for Information Quality: available of
sufficient information, using a good interface design and ensuring timely update of the
information. In terms of Service Quality, according to research done by Pai and Huang, this
factor has a significant positive impact on Perceived usefulness and Perceived Ease of use
(Pai and Huang, 2011). According to the article by Barzekar et., al. (2019) the availability of
technical service support for IT system has a positive and significant direct effect on Perceived
Usefulness and Ease of Use of HIS and finally on nurses’ satisfaction of HIS (Barzekar et al.,
2019). Based on the findings from the study conducted by Alnawafleh et al. (2018) Service
Quality, has a positive and significant effect on Perceived Usefulness and Perceived Ease of
Use of service and Intention to Use (Alnawafleh et al., 2018). Our research findings suggest
that —Service Quality has a positive and significant effect on Perceived Usefulness. Therefore,
H3 is accepted. However, this study does not support the impact of Service Quality on
Perceived Ease of Use. Based on this finding, H4 is not accepted. When it comes to Service
Quality, it is important to provide users with sufficient, reliable information and help users
when needed. In our research the statements used under dimension of Service Quality include
that HIMS s reliable, and its hardware and software are up to date, IT employees provide
services in a timely manner and requested manner, IT employees are knowledgeable to do
their jobs and satisfies the users’ heart desires regarding the system. Therefore, hospital
administrators should pay attention to Service Quality to increase satisfaction and its effect on
Perceived Ease of Use. Based on the results of the study conducted by Rezvani et al. (2022),
System Quiality has a positive and significant effect on Perceived Ease of Use. Therefore, if
System Quality increases, Perceived Ease of Use will increase as well. This is in line with the
findings of Jeong (2011) and Rafique et al. (2020). The results of our research support these
findings. Therefore, H4 is accepted. Another finding of Rezvani et al. (2022) suggests that
System Quality increases Perceived Usefulness and this finding is consistent with the findings
of Jeong (2011) and Rafique et al. (2020). Our results are in line with the findings of Rezvani
et al. (2022), Jeong (2011) and Rafique et al. (2020). Therefore, H5 is accepted. Another
finding of this study is that Perceived Ease of Use has a positive and significant effect on
Perceived Usefulness. Thus, Perceived Ease of Use may increase the Perceived Usefulness
(Rezvani et al., 2022). This is consistent with the results of Rafique et al. (2020), Unal and
Uzun (2020), Walker et al. (2020). In our study, Perceived Ease of Use has a positive and
significant impact on Perceived Usefulness and therefore H7 is accepted.

In summary, the users’ Intention to Use the system would be affected positively and directly
by their Perceived Usefulness and Perceived Ease of Use, which in turns to display the
absolute importance of Perceived Ease of Use. Therefore, while introducing healthcare
information system into hospital, it is necessary to prompt users to use the system by making
operation faster and interface of the systems easy to learn. Research suggests that several
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factors of the TAM, particularly Perceived Ease of Use and Perceived Use significantly
influence individual’s intention to adopt technology during the pandemic period (Chayomchai
et al., 2020; Pai and Vanijja, 2020). In this study the following statements regarding System
Quality include easy to use of HIMS, directing users with warnings, can be adopted according
to new demands and conditions, is easy to learn and reliable. Our study is in line with the
findings of other studies. Thus, Perceived Ease of Use and Perceived Usefulness have positive
and significant effects on Intention to Use and therefore H8 and H9 are accepted.

6. Conclusion

The purpose of this study is to determine the factors that were displayed in the conceptual
model affecting the adoption of HIMS by nurses. Among all the theories, TAM is considered
the most influential and commonly employed theory for describing an individual’s acceptance
of information systems. Individual information systems acceptance is determined by two
major variables: Perceived Usefulness and Perceived Ease of Use. Our study shows that both
variables played a role in adopting HIMS among nurses. In our model among the external
factors the System Quality is the most influential one affecting Perceived Usefulness and
Perceived Ease of Use, leading to the adoption of HIMS. Although other studies mentioned
in or discussion section suggest that both Information and Service Quality are the influential
determinants affecting Perceived Usefulness and Perceived Ease of use, our study suggests
that Service Quality has a significant and positive effect on Perceived Usefulness, not on
Perceived Ease of Use. Based on our study, we recommend that Information Quality and
Service Quality factors can be improved to facilitate the adoption of HIMS. For this purpose,
further research is needed to determine variables in terms of hierarchy. Additionally, the
model can be improved by incorporating a variety of external factors to find out the ones
affecting the adoption of HIMS and future new technologies.

There is always room to improve the level of Information and Service Quality for the adoption
of HIMS. In general, it can be concluded that the results of this study can help system
developers and hospital administrators to identify the needs and concerns of nurses to develop
user-friendly HIMS. This study reveals that nurses are the group who see benefits in the HIMS
and some aspects of the HIMS can be improved.

Research Limitations

This study has some limitations such as it is the only one that was conducted in Tiirkiye using
a conceptual model approach to determine the factors helping nurses to adopt HIMS.
Therefore, we have no direct comparison opportunity with studies designed similar to our
model in Tirkiye. The questionnaire is the tool to collect information from individuals based
on their own perceptions. Although our research covered many geographical areas with the
sample size of 401 nurses in Tiirkiye, it cannot be projected to the whole nurse population
unless all geographical areas are included with the larger sample size.
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Research Article

The Evolving Dynamics Of Natural Versus Artificial Intelligence: An

Emergent Framework For Public Health Technology Assessment
Verda TUNALIGIL

Abstract

The interaction between natural intelligence (NI) and artificial intelligence (Al) is becoming
increasingly important with advancements in technology. While NI has historically driven human
progress, Al introduces new models in problem-solving and decision-making. This study explores the
dynamics between these forms of intelligence and their implications for public health technology
assessment. This review employs a multidisciplinary approach, including historical analysis,
comparative case studies, and examination of ethical considerations, to assess the impact of Al relative
to NI. Natural intelligence has traditionally addressed complex problems, but Al now enhances
capabilities through data analysis and precision. While Al offers significant benefits across sectors such
as health care, finance, and education, it also raises concerns about data privacy, ethics, and job
displacement. In public health, Al can improve disease management and resource allocation, though
challenges related to health disparities and data security persist. The integration of Al presents
substantial opportunities but requires careful management of ethical and practical challenges.
Maintaining a balance between leveraging Al and preserving human cognitive functions is crucial.
Developing a prototype model to address current global public health challenges, based on the
perspectives presented and the considerations discussed, could provide valuable additional insights into
effective strategies for managing these complex issues worldwide. The future of Al involves integrating
technological advancements with human intelligence to enhance capabilities while addressing ethical
and practical issues. This balance will be key to advancing public health and other sectors effectively.
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Arastirma Makalesi

Dogal Ve Yapay Zekanin Gelisen Dinamikleri: Halk Saghgi Teknoloji

Degerlendirmelerinde Yeni Bir Cerceve
Verda TUNALIGIL

(04

Dogal zeka ile yapay zeka arasindaki etkilesim, teknolojik ilerlemeler siirecinde giderek daha fazla 6nem
kazanmaktadir. Tarih boyunca dogal zeka, insanligin ilerlemesini yonlendirmistir; ancak yapay zeka,
problem ¢dzme ve karar verme siireglerinde yeni modeller sunmaktadir. Bu galisma, bu iki zeka bigimi
arasindaki dinamikleri ve halk sagliginda teknolojik degerlendirmeleri incelemektedir. Bu inceleme,
yapay zekanin dogal zekaya gore etkilerini degerlendirmek amaciyla tarihsel analiz, karsilagtirmali vaka
caligmalar ve etik degerlendirmeleri igeren disiplinler arasi bir yaklagimi benimsemektedir. Dogal zeka
genellikle karmagik problemleri ele alirken, yapay zeka veri analizi ve hassas Ol¢limler araciligiyla
yetenekleri gelistirmektedir. Yapay zekd, saglik, finans ve egitim gibi sektorlerde 6nemli faydalar
saglarken, veri gizliligi, etik ve is kayb1 gibi endigeleri de beraberinde getirmektedir. Halk sagliginda
yapay zeka, hastalik yonetimini ve kaynak tahsisini iyilestirebilir; ancak saglik esitsizlikleri ve veri
giivenligi gibi zorluklar géz 6niinde bulundurulmahidir. Yapay zekanin entegrasyonu biiyiik firsatlar
sunmakla birlikte, etik ve pratik zorluklarin dikkatli bir sekilde yonetilmesi gerekmektedir. Yapay
zekayi kullanilirken, insanin biligsel islevlerini korumak ve aralarinda denge saglamak ¢ok énemlidir.
Sunulan perspektifler ve tartigsilan hususlar temelinde, kiiresel kamu sagligi sorunlarina yonelik bir
prototip model gelistirmek miimkiindiir. Karmasik sorunlar kiiresel dlgcekte yonetebilmek i¢in etkili
stratejilerin gelistirilmesine yonelik ek bilgiler sunulmaktadir. Yapay zekanin gelecegi, teknolojik
gelismeleri insan zekas: ile entegre etmek yoluyla yetenekleri artirmay1 ve etik ile pratik sorunlari ele
almay1 igerir. Bu denge, halk sagligi ve diger sektorlerde etkili bir ilerleme saglamanin anahtari
olacaktir.

Anahtar kelimeler: Biiyiik veri yonetimi, dijital teknolojiler, inovasyon, toplumsal iyilik hali, kaynak tahsisi,
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1. Introduction

In the context of rapid technological advancement, the interplay between natural intelligence
(NI) and artificial intelligence (Al) has emerged as a crucial area of exploration. Historically,
human intelligence, a product of cognitive evolution and experiential learning (Gottfredson,
2003; Gottfredson, 2007), has driven progress and innovation. The advent of Al, which seeks
to emulate human cognitive functions through technological means (Nilsson, 2010), presents a
new paradigm in problem-solving and decision-making (Russell & Norvig, 2016; Deary, 2000).
This review aims to dissect the advantages and disadvantages of integrating Al into various
sectors, with a focus on its implications for public health technology assessment in a future
world.

Tiirkiye integrates Health Technology Assessment (HTA) into its health care system, a process
that began in 2012 with the establishment of the Department of Health Technology Assessment.
Although HTA is critical for developing evidence-based health policies, full integration has not
yet been achieved due to legal, administrative, and coordination issues, especially when faced
with challenges such as an aging population and rising health care costs. The National HTA
Strategy Document of 2019 recommends creating an independent HTA institution to address
these challenges and enhance collaboration with academia and the private sector, aiming to
improve the efficiency and sustainability of Tiirkiye’s health care system (Dilmag et al., 2024).

This research investigates the evolving dynamics of NI versus Al, elucidating the future
implications for public health technology assessment. The article explores the impact of digital
technology approaches in a rapidly evolving world, comparing them with natural human
intelligence and problem-solving strategies in the context of addressing global public health
challenges.

2. Material and Method

This study employs a comprehensive multidisciplinary approach to examine the evolving
dynamics between NI and Al within the context of public health technology assessment. The
research integrates multiple methods to explore the comparative effectiveness and ethical
considerations of both forms of intelligence in tackling global public health challenges. These
methods include historical analysis, comparative case studies, and ethical evaluation. The study
specifically examines the application of Al in key areas such as disease surveillance, resource
allocation, diagnostic accuracy, and health disparities.

2.1 Research design

This research adopts a qualitative, interdisciplinary methodology that combines historical
analysis, case study comparison, and ethical evaluation. The research design is structured to
provide a multifaceted understanding of the role of Al in public health decision-making
processes and its interplay with human cognition and expertise. This integrative approach
allows for a thorough exploration of the challenges and opportunities that arise from Al
integration in health care systems. The following components outline the key stages used in the
design of this original research.

= Historical analysis: A retrospective review of the evolution of human intelligence and
Al’s development, focusing on cognitive science milestones, the emergence of machine
learning (ML) technologies, and their potential to emulate or surpass human problem-
solving capabilities.
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Comparative case studies: A detailed examination of real-world applications of Al
across various public health sectors, comparing Al-driven approaches to human-led
methods in areas such as disease surveillance, resource management, and diagnostic
systems.

Ethical evaluation: A critical assessment of the ethical implications surrounding the
integration of Al in public health, examining issues like data privacy, algorithmic bias,
equity, and accountability.

2.2. Data sources

Primary data sources include a variety of academic literature, case study reports, and ethical
frameworks that provide insights into both the historical and contemporary roles of Al in public
health. The data sources are as follows:

Academic literature: A thorough review of peer-reviewed journals, books, and reports
related to cognitive science, artificial intelligence, and public health. This includes
research on Al’s role in health care, technology adoption, and the ethical considerations
surrounding its use. Key studies on Al-driven disease surveillance, diagnostic tools, and
health resource optimization form the foundation of the literature review.

Case studies: Real-life case studies of Al applications in public health were sourced
from publicly available research reports, government and institutional publications, and
industry white papers. These include documented instances of Al systems used for
managing health crises; e.g., COVID-19 surveillance, diagnostic tools like DeepMind
for radiology, Al-driven resource allocation systems during the pandemic, and their
comparison to human-led interventions.

Ethical documents: A review of established regulatory and ethical frameworks, and
other relevant health technology ethics guidelines. These documents offer insight into
the ethical considerations for implementing Al in health care, especially concerning
patient privacy, data security, and algorithmic fairness.

2.3. Methodological approach

The study employs a three-pronged methodological approach.

Historical analysis: This component traces the historical development of human
cognition and the emergence of artificial intelligence, particularly through the lens of
cognitive science and Al evolution. Key milestones in the field of Al, such as early rule-
based systems, ML algorithms, and deep learning (DL) advancements, are explored to
understand the trajectory of Al’s capabilities and its increasing role in public health.
Comparative case studies: Real-world case studies are critically analyzed to compare
traditional human-led interventions with Al-powered solutions. Disease surveillance
systems that were Al-driven are contrasted with human-led surveillance efforts from the
Ebola outbreak. Diagnostic technologies in radiology are often similarly compared with
the performance of human radiologists in terms of accuracy, speed, and cost-
effectiveness. This comparison focuses on the strengths and limitations of both
approaches in various public health settings.

Ethical evaluation: This part of the study examines the ethical implications of
integrating Al into public health decision-making. A content analysis approach is used
to evaluate ethical concerns such as data privacy, the risk of algorithmic bias, and equity
in health outcomes. Case studies are analyzed to assess how Al tools impact health

122



Eurasian Journal of Health Technology Assessment (EHTA) 2025;8(2):119-133

disparities, privacy protection, and transparency in decision-making processes. The
research also evaluates frameworks such as the principles of biomedical ethics and
public health ethics to guide the responsible use of Al in health care.

2.4. Data analysis

The data analysis is primarily qualitative and comparative, structured around the following
steps.

= Comparative analysis of case studies: Case studies are systematically analyzed to
identify key differences in outcomes between Al-driven and human-led approaches.
Key variables include efficiency, which refers to the speed of data processing; accuracy,
which encompasses diagnostic correctness and surveillance precision; scalability,
which is the ability to handle large datasets; and cost-effectiveness, which involves
resource utilization. The results of Al interventions are compared with traditional
methods to assess their relative benefits and limitations in specific public health
contexts.

= Thematic content analysis: A qualitative analysis of ethical guidelines and privacy
regulations is conducted to identify themes such as data protection concerns,
algorithmic bias, and accountability in Al systems. This thematic analysis will examine
how ethical frameworks can be applied to address the challenges posed by Al in public
health systems.

= Synthesis of findings: The results from both the case studies and ethical evaluations are
synthesized to provide a comprehensive view of Al’s role in public health technology
assessment. The analysis will integrate the historical context, comparative case study
outcomes, and ethical considerations to offer insights into the benefits and challenges
of Al integration.

3. Results

3.1. Historical context and technological advancement

Historically, NI sufficed for addressing the challenges of its time. Human cognition was critical
in solving complex problems and driving societal evolution (Bostrom, 2014). The emergence
of Al marks a transformative leap, enabling machines to augment, and in some cases, surpass
human cognitive abilities in specific domains (Brundage, 2015).

3.2. Changing needs and complementary roles

As societal challenges have grown in complexity, the limitations of NI have become more
apparent. The ability of Al to analyze vast datasets, identify patterns, and execute tasks with
precision offers complementary strengths to human intelligence (Turing, 1950). This synergy
is crucial for addressing contemporary issues across various fields, such as health care, finance,
and education (Lee, 2020). The potential for Al to handle large-scale data analysis and automate
routine tasks presents new opportunities for enhancing efficiency and accuracy.

3.3. Impact on society and philosophical implications

The rise of Al raises significant philosophical questions about the role of human intelligence in
an increasingly automated world. While Al offers substantial benefits, including efficiency and
precision, there are concerns about the erosion of human creativity and cognitive uniqueness
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(Zhai et al., 2024; Penrose et al., 2022). The over-reliance on Al may lead to a diminished role
for human intellect, potentially undermining the value of human ingenuity and problem-solving
abilities.

3.4. The role of artificial intelligence across sectors

Contributions from artificial intelligence span various sectors, significantly enhancing
capabilities and efficiency. In health care, improvements in diagnostic accuracy, personalized
treatment plans, drug discovery, and remote monitoring are achieved (Topol, 2019; Topol,
2019), though challenges like data privacy and ethical considerations remain. The financial
sector benefits from advances in fraud detection, algorithmic trading, credit scoring, and risk
management (Zhang & Dafoe, 2019), with increased efficiency and predictive accuracy, but
concerns about algorithmic biases and financial inequalities persist. In retail, optimization of
customer experiences, inventory management, and predictive analytics is made possible (Hajli,
2014), while issues related to consumer privacy and job displacement need addressing.
Advancements in autonomous vehicles, driver-assistance systems, and predictive maintenance
are supported in the automotive industry (Kalra & Paddock, 2016), with improvements in safety
and efficiency but challenges in regulatory standards and public trust. Manufacturing sees
increased efficiency through predictive maintenance, quality control, and supply chain
management (Qin et al., 2016), although job displacement and the need for workforce reskilling
are significant concerns. Personalized learning experiences, automated grading, and content
recommendations are provided in education (Baker, 2010; Romero & Ventura, 2013), yet there
are concerns about data security and reduced human interaction. Public safety, administrative
automation, and resource allocation are improved in government applications (Harrison &
Luna-Reyes, 2022), offering enhanced efficiency and decision-making while facing challenges
related to transparency and accountability. Finally, enhancements in network management,
customer service via chatbots, and predictive maintenance are achieved in telecommunications
(Chandrasekaran et al., 2017), with benefits in service quality and operational efficiency,
though data security and job impacts in customer service are notable issues.

3.5. Public health technology assessment

The integration of Al into public health presents both opportunities and challenges. It can
enhance disease surveillance, improve patient care, and optimize resource allocation
(Brynjolfsson et al., 2018). Concerns include the potential for exacerbating health disparities,
issues with data privacy, and the need for rigorous validation of Al-driven health interventions.

The debate between NI and Al in global public health is illustrated by numerous case examples
across various domains. In disease surveillance, human expertise in managing outbreaks, such
as the 2014-2016 Ebola crisis, relied heavily on traditional methods like field reporting and
expert judgment; however, Al and digital technologies, such as ML models developed during
the Ebola outbreak (Colubri et al., 2019), improved crisis response by providing predictive
insights and real-time data integration, demonstrating the complementary role of Al in
enhancing human efforts (Bempong et al., 2019). Similarly, in diagnostic accuracy, while
radiologists traditionally relied on visual assessment, Al algorithms, particularly DL, have
significantly advanced image analysis, allowing for faster and more precise detection of
conditions like cancer (Hosny et al., 2018). Yet, despite Al's potential, the expertise of
radiologists remains essential for validating AI’s findings and ensuring its clinical relevance
(Rubin, 2019). In personalized treatment, natural intelligence, as seen in multidisciplinary
teams for cancer care, leverages extensive clinical knowledge for tailored treatment plans.
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Applications like Al Watson for Oncology have shown promise in providing treatment
recommendations, though they still require human oversight and contextual adjustments for
local populations, such as in the case of lung cancer treatment in China (Liu et al., 2018). When
it comes to resource allocation, human triage in emergency situations is critical for prioritizing
care, but Al models can optimize resource use in mass casualty settings by predicting patient
needs and enhancing fluid resuscitation strategies (Jin et al., 2024). Moreover, Al’s role in
addressing health disparities is demonstrated by its use in community-based health care,
where Al tools assist in diagnosis, surveillance, and resource allocation, particularly in
underserved regions (Abbasgholizadeh Rahimi et al., 2021; Hadley et al., 2020). However, Al
also raises significant concerns in data privacy, as its ability to handle vast amounts of sensitive
health data can lead to risks of breaches or misuse, highlighting the need for stronger legal
frameworks and data protection mechanisms (Martin & Zimmermann, 2024; Yadav et al.,
2023). Ethical considerations surrounding Al in health care include concerns about bias,
accountability, and informed consent, especially as Al tools may replace or augment human
decision-making in sensitive areas like medical assessments (Maclntyre et al., 2023; Farhud &
Zokaei, 2021). These examples underscore the complex interplay between human and artificial
intelligence, where Al enhances but does not fully replace human involvement in global health
initiatives [Table 1]. This table summarizes the global public health case examples illustrating
the key points of the debate on NI versus Al and highlights how both human expertise and
machine-based Technologies contribute to global public health efforts, emphasizing their
respective roles in different aspects of health care.
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Table 1. Current global public health case examples illustrating the key points of the debate on “natural versus
artificial intelligence.”

clinical knowledge to detect
abnormalities.

Key point Natural intelligence Avrtificial intelligence Case Real-life examples
Case example example
Ebola response (Bempong et | Ebola and Al (Colubri et al., | Ebola outbreak (2014-2016): Al
. al., 2019): Health care | 2019): ML models were | tools integrated into the Ebola
Plseage professionals used traditional | developed to predict outcomes | Care Guidelines app helped
surveillance methods such as field reporting | based on real-time data, offering | manage outbreaks with improved
and expert judgment to track | predictive insights to health care | speed, accuracy, and crisis
Ebola  cases. Challenges | workers in  resource-limited | response.
included scalability  and | settings.
misinformation.
Diagnostic Radiologists’ expertise: Human | Al in Radiology (Hosny et al., | Radiology Al applications: Al
accuracy radiologists have been crucial | 2018): DL  models, like | systems have been deployed to
in diagnosing diseases, with | convolutional neural networks, | assist radiologists in detecting
reliance on visual cues and | help identify patterns in | cancers and other diseases in

radiographs and automate image
analysis for faster and more
accurate diagnosis.

medical  imaging,
diagnostic accuracy.

enhancing

underserved populations rely
on cultural knowledge and
direct community engagement
to improve health outcomes.

Personalized Multidisciplinary decision- | Watson for Oncology in China | Lung Cancer treatment in China:
treatment making: Oncologists | (Liu et al., 2018): Watson for | Watson's Al recommendations for
collaborate using their expertise | Oncology provided treatment | personalized cancer treatment
and clinical knowledge to | recommendations, which were | proved valuable in aligning with
create personalized treatment | consistent in 65.8% of lung | clinical teams but still required
plans for patients based on | cancer cases, offering tailored | expert oversight.
individual needs and medical | suggestions for individualized
history. care.
Resource Human-based triage in | Al for Hemorrhage Treatment | Trauma care in emergencies: Al
allocation emergency care: Medical teams | (Jin et al., 2024): Al models | applications in emergency settings
allocate resources based on | optimized resource allocation in | can better allocate resources and
experience, prioritizing patients | mass casualty scenarios, | predict outcomes, enhancing the
based on severity and available | predicting patient needs and | efficiency of pre-hospital care.
resources in emergencies. improving fluid resuscitation
efficiency.
Addressing Community health workers’ | Al in Community-Based | Al in Global Health (Hadley et al.,
health outreach: Human-driven | Primary Health care | 2020): Al was used to address
disparities initiatives targeting | (Abbasgholizadeh Rahimi et al., | public health inequities by

2021): Al tools, including ML
and natural language processing,
are applied to diagnose, detect,
and surveil health conditions in
underserved populations.

optimizing health care resources,
improving disease prediction, and
expanding access in low-resource
settings.

Data privacy

Traditional methods of health
data storage: Health data was
stored manually or in
centralized databases, with
varying degrees of patient
consent and security measures.

Al and Data Privacy (Martin &
Zimmermann, 2024): The use of
Al in health care raises privacy
concerns, particularly with data
sharing and the risk of breaches
due to Al's ability to reidentify
anonymized data.

Health Data Security (Yadav etal.,
2023): In the era of Al, concerns
about patient data privacy and
security are growing, especially
regarding cyberattacks and Al-
based data misuse.

Ethical
considerations

Human decision-making in
medical assessments: Ethical
decisions are traditionally made
by human clinicians, guided by
professional codes, empathy,
and consideration for patient
rights.

Al in Medical Decision-Making
(MacIntyre et al., 2023): Al
tools, while helpful, raise ethical
concerns about bias,
accountability, and the potential
for replacing human judgment in
sensitive health care decisions.

Ethical Issues in Al (Farhud &
Zokaei, 2021): The integration of
Al in health care has raised
questions about informed consent,
privacy, job displacement, and the
ethical use of technology in
medical decision-making.
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4. Discussion and Conclusion

The integration of Al into various sectors, including public health, represents a significant
advancement in technology. The Al ability to process vast amounts of data and perform
complex tasks offers substantial benefits, such as increased efficiency, accuracy, and
innovation. These advancements, however, are accompanied by challenges that must be
carefully managed.

PUBLIC HEALTH TECHNOLOGY ASSESSMENT
NATURAL versus ARTIFICIAL INTELLIGENCE

VERDA TUNALIGIL

Image 1. An emergent natural versus artificial intelligence framework for public health
technology assessment.

This article introduces a novel illustration that positions medical and public health practice, the
population perspective, and within the decision-making process, all framed by the dynamic
interplay between NI and Al. This contribution is presented as original, based on an extensive
review of the literature. The icons, specifically assembled by the author for this work, represent
key elements of medical practice, population health benefits, and the central role of the two
hands, traditionally symbolizing public health, in the interaction between NI and Al [Image
1]. In interpreting both the image and the information presented in the first table, the medical
practice icon in the illustration represents radiologists’ expertise and multidisciplinary decision-
making, emphasizing the ongoing importance of human expertise in clinical settings. The
public and population health perspective icons reflect AI’s potential in disease surveillance,
personalized treatment, and addressing health disparities, as well as enhancing disease
tracking, source management, and health equity. At the core, the public health assessment
icon emphasizes the critical role of human judgment in diagnostic accuracy, resource
allocation, data privacy, and ethical considerations, ensuring the ethical, culturally sensitive,
and balanced integration of Al in public health. This visual representation highlights the
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symbiotic relationship between NI and Al to guide the future of public health technology [Table
1] [Image 1].

In public health, Al holds the potential to revolutionize disease prevention, diagnosis, and
treatment. For instance, Al can analyze patterns in health data to predict disease outbreaks and
optimize resource allocation (Brynjolfsson et al., 2018). Despite these benefits, there are
concerns about data privacy, ethical considerations, and the potential for deepening existing
health disparities. The effectiveness of Al in public health depends on addressing these issues
and ensuring that Al technologies are implemented transparently and equitably.

The philosophical and ethical implications of Al integration emphasize the need for a balanced
approach. While Al can augment human capabilities, it is essential to preserve the unique
aspects of human intelligence, such as creativity and critical thinking (Penrose et al., 2022; Zhai
et al., 2024). The future of Al will involve navigating the tension between leveraging
technological advancements and maintaining the value of human cognitive functions.

The comparison of natural versus artificial intelligence in public health technology assessment
highlights the evolving role of Al in enhancing efficiency and accuracy, particularly in disease
surveillance and patient care. While human intelligence, rooted in cognitive growth, has been
central to past problem-solving and societal progress, Al offers transformative capabilities that
can surpass human limitations in handling complex issues. However, this advancement raises
concerns about over-reliance on Al, potential privacy breaches, ethical dilemmas, and the
impact on human creativity, necessitating a balanced integration where Al complements rather
than replaces human intelligence [Table 2].
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Table 2. Primary considerations and fundamental aspects of “natural versus artificial intelligence” within the
context of public health technology assessment.

Section Natural intelligence Artificial intelligence
1. Human intelligence has evolved through Al emulates human cognitive functions
Introduction | cognitive growth and learning. through technology, offering new
paradigms in problem-solving.
2. Methods Historical and philosophical analysis of human | Comparative case studies, sector-specific
intelligence. analyses, and ethical considerations in Al.
3. Results 3.1 Historical Human cognition was Al represents a transformative leap,
Context essential for past problem- | enabling machines to augment or surpass
solving and societal human cognitive abilities in some areas.
evolution.
3.2 Changing Human intelligence has Al’s data analysis and task execution
Needs limitations in handling capabilities offer complementary
complex, large-scale strengths, enhancing efficiency and
problems. accuracy.
3.3 Societal Human creativity and Al provides efficiency and precision but
Impact problem-solving are critical | raises concerns about eroding human
and may be diminished by cognitive uniqueness and creativity.
over-reliance on Al.
3.4 Sector Significant in addressing Enhances capabilities across sectors:
Contributions various challenges health care, finance, retail, automotive,
historically. manufacturing, education, government,
telecommunications, with each sector
facing specific benefits and challenges.
3.5 Public Health | Historically driven by Al can improve disease surveillance,
Technology human expertise in disease | patient care, and resource optimization,
Assessment management and resource but may exacerbate health disparities and
allocation. privacy concerns.
4. Discussion | Human intelligence must be preserved alongside | Al offers substantial benefits but must be
Al advancements. managed to address privacy, ethical
issues, and potential impact on human
creativity.
5. Conclusion | Integration of Al should complement rather than | Al should enhance human capabilities
replace human intelligence. while maintaining the essence of human
creativity and problem-solving skills.

The comparative analysis of NI and Al highlights a transformative period in technological
evolution. Significant advantages across various sectors, including health care, finance, and
education, are offered through Al by enhancing efficiency and accuracy; however, it is crucial
to address the challenges associated with Al, such as data privacy, ethical considerations, and
the potential erosion of human creativity. In the context of public health, Al presents
opportunities for improved disease management and resource optimization. Nonetheless,
careful consideration is needed to ensure that Al applications do not exacerbate health
disparities and that they are implemented with transparency and ethical rigor.

The future lies in a harmonious integration of natural and artificial intelligence, where Al
enhances human capabilities without diminishing the essence of human ingenuity. By
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embracing both forms of intelligence, we can foster innovation, address societal challenges,
and ensure that technological advancements.

Limitations

This study has several limitations. The reliance on secondary data and qualitative methods may
not fully capture the complexities of real-world Al implementation, particularly regarding long-
term outcomes or unforeseen challenges. The case study analysis is restricted to publicly
available data, excluding proprietary or unpublished applications. The ethical evaluation, based
on established frameworks, may not entirely address emerging issues like algorithmic bias or
Al decision-making in high-stakes clinical settings. While this analysis is a valuable first step,
future research should include quantitative assessments of AI’s performance in public health,
with empirical data on system efficiency, accuracy, and patient outcomes.

Ethics statement: Ethical approval was deemed not applicable (N/A), as this original research
article does not involve direct human participants, animal subjects, or clinical trials. The study
explores the dynamics between natural and artificial intelligence in public health technology
assessment through a theoretical and multidisciplinary approach, relying on existing secondary
data sources, including academic literature, case studies, and regulatory guidelines, rather than
new data collection or experimentation. Since the research does not involve interventions with
living subjects, institutional review board oversight was not required. Ethical concerns,
including data privacy, algorithmic bias, and health disparities, are examined through existing
frameworks. This approach aligns with the Declaration of Helsinki, maintaining scientific
integrity, transparency, and respect for privacy, without the need for traditional ethical approval.
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Aragtirma Makalesi

Postpartum Kanama Tedavisi Yonetiminde Ekonomik Etkiler

Aydan BIRI!, Esra Safak YILMAZ?, Filiz OZTURK? Berrin GUNAYDIN?, Berna DILBAZ’,
Mehmet SONMEZS, Tekin GUNEY’, Merve ATUNBAS®

Oz

Postpartum kanama, dogurganlik cagindaki kadinlar i¢cin 6nemli bir risk olusturmakta, dogurganlik
kaybi ve artan 6liim oranlar gibi ciddi komplikasyonlara yol agmaktadir. Sadece annenin degil, ayni
zamanda yenidoganin genel sagligini1 da olumsuz etkilemektedir. Tiirkiye'de postpartum kanama ile
ilgili caligmalarin ve tedavilerin sinirli olmasi, sadece saglik yonetimi agisindan degil, ayn1 zamanda
potansiyel ekonomik etkileri anlamak ve bu konuda stratejiler gelistirmek acisindan da bir eksiklik
yaratmaktadir. Caligma, Tiirkiye’de postpartum kanama siirecinin yonetiminin daha iyi anlagilmasini
ve kamu agisindan dogrudan veya dolayli ekonomik etkilerinin hesaplanmasini amaglamistir.
Tiirkiye'de postpartum kanamanin tedavi yontemlerine iliskin hasta yol haritasinin anlagilmasi
amaciyla literatlir taramasi yapilmis ve bulgular ile uzman goriis formu olusturulmustur. Uzman
goriis formundan elde edilen klinik veriler Sosyal Giivenlik Kurumu ilag, tibbi malzeme ve saglik
hizmeti fiyatlari ile dogrudan 6deyici maliyeti hasta basina ortalama olarak hesaplanmistir. Ek olarak,
mevcut tedavi yontemlerinde gézlenme ihtimali olan muhtemel dogurganlik kaybi nedeniyle ortaya
cikan ekonomik kayip, beseri sermaye yaklagimi kullanilarak hesaplanmistir. Analizde, gesitli tedavi
gruplan arasindaki maliyetlerdeki istatistiksel farkliliklar1 degerlendirmek icin tek yonliit ANOVA
kullanilmistir. Elde edilen sonuglar dogrultusunda rekombinant faktor 7a (rFVIla) tedavisi ve cerrahi
islem tedavisi karsilastirildiginda hasta basina toplam dogrudan ve dolayli maliyet igin artirimli
maliyet -354.925 TL ve kohort basina toplam dogrudan ve dolayli maliyet igin artirimli maliyet -
207.710.125 TL olarak hesaplanmistir. Tek yonlii ANOVA ile elde edilen sonuglar ile yapilan
istatistiksel analiz ise, gruplar arasinda tedavi sonuglarinda istatistiksel olarak anlamli farkliliklar
oldugu gosterilmistir. Ekonomik analizden ve uzman goriislerinden elde edilen veriler 1s18inda
rFVIla tedavisi, postpartum kanama tedavisinde alternatif tedavilere gore daha fazla maliyet
sunmasina ragmen, cerrahi isleme kiyasla mortalite ve dogurganlik kaybin1 diigiirmesi sebebiyle bu
hastalarin tedavi algoritmalarinda farkli bir segenek olarak Sosyal Giivenlik Kurumu tarafindan
rFVIla’nin geri 6demeye alinmasinda fayda saglanacagi soylenebilir.

Anahtar Kelimeler: Postpartum kanama, postpartum kanama tedavisi, ekonomik degerlendirme, maliyet
etkililik.
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Research Article

Economic Impacts In The Management of Postpartum Hemorrhage Treatment

Aydan BIRI', Esra Safak Y]LMAZZ, Filiz OZT I?RK3 Berrin GUNAYDIN?, Berna DILBAZ’,
Mehmet SONMEZS, Tekin GUNEY’, Merve ATUNBAS®

Abstract

Postpartum hemorrhage poses a significant risk for women of childbearing age, leading to serious
complications such as fertility loss and increased mortality rates. It adversely affects not only the
mother but also the overall health of the newborn. The limited studies and treatments regarding
postpartum hemorrhage in Tiirkiye highlight a gap not only in healthcare management but also in
understanding its potential economic impacts and developing strategies to address this issue.This
study aims to enhance the understanding of postpartum hemorrhage management in Tiirkiye and to
calculate its direct and indirect economic impacts from a public perspective. A literature review was
conducted to identify patient pathways for postpartum hemorrhage treatment, and a clinical expert
opinion form was developed based on the findings. Clinical data obtained from the expert opinion
form were used to calculate the average direct payer cost per patient, incorporating medication,
medical supply, and healthcare service prices from the Social Security Institution. Additionally, the
potential economic loss associated with fertility loss observed under current treatment methods was
estimated using the human capital approach. One-way ANOVA was used to evaluate the statistical
differences in costs among various treatment groups. The results showed that when recombinant
factor 7a (rFVIla) therapy was compared to surgical treatment, the incremental cost per patient for
total direct and indirect costs was calculated as -354,925 TL, while the incremental cost per cohort
was -207,710,125 TL. Statistical analysis using one-way ANOVA demonstrated significant
differences in treatment outcomes among groups. In light of economic analysis and expert opinions,
while rFVIla therapy incurs higher costs compared to surgical intervention, it reduces mortality and
fertility loss. Therefore, including rFVIla as an alternative option in treatment algorithms and
considering its reimbursement by the Social Security Institution could provide significant benefits.

Keywords: Postpartum hemorrhage, postpartum hemorrhage treatment, economic evaluation, cost
effectiveness.
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1. Giris

Dogurganlik ¢agindaki kadinlar arasinda 6nemli ve yaygin bir saglik sorunu olan postpartum
kanama (PPK), sirasinda veya dogumu takiben meydana gelen kan kayiplarini ifade
etmektedir. Dogumun en sik goriilen ve potansiyel olarak hayati tehlike arz eden
komplikasyonlarindan biridir (Gunaydin, 2022; Wormer, 2023). Bu durum, sadece bireylerin
sagligini degil, ayn1 zamanda toplumlarin sosyo-ekonomik dinamiklerini de etkileyen
karmagik bir konudur.

Geleneksel olarak PPK; vajinal dogum sonrasi tahmini 500 mL’den fazla, sezaryen sonrasi
1000 mL’den fazla hizli veya yavas kan kayb1 olarak tanimlanmaktadir (Gilinaydin, 2022;
Wormer, 2023). PPK durumunda, uterusun yeterince kontrakte olamadigi, hemoglobin
degerinin ise %10’un altina diiserek kan transfiizyonu gerektiren kan kaybinin yasandigi
gozlenmektedir (Gill, 2023; Yefet, 2020).

PPK tanimi, 2017 yilinda Amerikan Obstetrik ve Jinekoloji Koleji tarafindan “dogum
seklinden veya modundan bagimsiz olarak, dogum siirecinden sonraki 24 saat i¢inde
hipovolemi belirti ve semptomlartyla birlikte 1000 mL'den fazla kiimiilatif kan kayb1” olarak
giincellenmistir (Wormer, 2023). Bu degisiklik, dogum sirasindaki kan kaybinin rutin olarak
hafife alindig1 bilgisiyle yapilmis olsa da vajinal dogum sirasinda 500 mL'den fazla kan
kaybinin, potansiyel miidahale gerektiren anormal bir durum oldugu g6z Oniinde
bulundurulmalidir (Eryilmaz vd., 2024; Wormer, 2023).

Obstetrik kanama, 6zellikle PPK, kiiresel anne 6liimlerinin %27'sinden sorumludur (Chauke,
2023). 2021 yilinda yaymlanan Tiirkiye Anne Oliimleri Raporu’nda 2019 yil1 i¢in anne dliim
oran1 100,000 canli dogumda 13,1 olarak belirtilmistir (Tiirkiye 2015-2019 Anne Oliimleri
Raporu, 2021). Tirkiye, gen¢ niifusu ve dinamik demografik yapisiyla dikkat ¢eken bir
lilkedir. 2022 yilinda Tiirkiye Istatistik Kurumu (TUIK) tarafindan yayimlanan raporda 2021
yil1 Tiirkiye’deki yenidogan sayis1 1.079.842 olarak, 2020 yilinda yayinlanan raporda 2019
yili yenidogan 6liim sayis1 ise 6.749 olarak kaydedilmistir (TUIK, 2022; TUIK, 2020). Bu
istatistikler, dogurganlik ve dogum ile ilgili sorunlarin etkili bir sekilde yonetilmesinin
Oonemini vurgulamaktadir.

Milenyum Kalkinma Hedefleri kapsaminda, diinya genelinde maternal mortalitenin
azaltilmasina yonelik 6nemli ilerlemeler kaydedilmis olmasina ragmen, hedeflenen %75’lik
azalma oranina ulasilamamistir. Bununla birlikte, Tiirkiye bu hedefi asarak maternal
mortalite oranin1 1990-2015 yillar1 arasinda %83,5 oraninda azaltmistir (Grafik 1)(Tirkiye
2015-2019 Anne Oliimleri Raporu, 2021). Ancak, diinya genelindeki maternal &liimlerin
%98’1nin Onlenebilir nedenlere bagli oldugu ve bu 6liimlerin ¢cogunun dogum sonrasi ilk iki
giinde meydana geldigi bilinmektedir (Aygar&Metintas, 2018).
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Grafik 1. Maternal Mortalite Oranlart Diinya ve Tiirkiye 1990-2015
Kaynak: (Tiirkiye 2015-2019 Anne Oliimleri Raporu, 2021)

Maternal mortalitenin en 6nemli nedenlerinden biri olan acil obstetrik kanamalar, yalnizca
anne Oliimlerine degil, ayn1 zamanda perinatal bebek Oliimlerine de yol agmaktadir
(Aygar&Metintag, 2018; Tiirkiye 2015-2019 Anne Oliimleri Raporu, 2021; Tiirkiye’de
Bebek Oliimleri Durum Raporu, 2021). Bu durum, dogum o6ncesi, dogum sirasinda ve
dogum sonras: siireglerin deneyimli saglik personeli tarafindan yonetilmesinin ve maternal
saglik hizmetlerinin erigilebilirliginin artirllmasinin  6nemini bir kez daha ortaya
koymaktadir.

PPK, hizla ilerleyen ve tedavi edilmezse yliksek mortalite riski tasiyan bir komplikasyondur.
PPK’nin yonetiminde erken miidahale hayati 6neme sahiptir, ¢linkii medikal tedaviye yanit
vermeyen vakalarda cerrahi miidahaleye bagvurulmasi gerekebilmektedir. Cerrahi tedavi
basamakli bir yaklasim izlese bile, histerektomi ihtiyact dogabilmekte ve bu durum
kadinlarda dogurganlik kaybi ile birlikte ciddi psikolojik etkiler yaratabilmektedir (Grafik
2)(Tiirkiye 2015-2019 Anne Oliimleri Raporu, 2021). Tiirkiye’de obstetrik kanama sebepli
anne Oliimleri incelendiginde, %48,2 oranla postpartum kanamanin (uterin atoni) baglica
neden oldugu, bunu %?20,9 oranla uterin riiptiiriin takip ettigi gortilmektedir (Grafik
3)(Tiirkiye 2015-2019 Anne Oliimleri Raporu, 2021). Ozellikle PPK ydnetiminde,
rekombinant faktor VIla (rFVIIa) gibi yenilik¢i tedavilerin cerrahi miidahale gereksinimini
azaltma potansiyeli bulunmaktadir. rFVIla, doku faktorii ile etkilesim kurarak kanama
bolgesinde hizli bir pihtilagma mekanizmasi olusturmakta ve bu sayede kanamanin
durdurulmasii saglamaktadir. Bununla birlikte, tromboz riskini 6nlemek admna tedavi
oncesi laboratuvar parametrelerinin dikkatle izlenmesi gerekmektedir (Aygar&Metintas,
2018).
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Grafik 2. Yillara Gére Kanamaya Baglh Anne Oliimleri
Kaynak: (Tiirkiye 2015-2019 Anne Oliimleri Raporu, 2021)

Grafik 3, 2015-2019 yillar1 arasinda obstetrik kanama sebepli anne 6liimlerinin nedenleri
acisindan dagilimini gostermektedir. Bu grafige gore kanamaya baglh anne 6liim nedenleri
arasinda %48,2’lik oranla birinci sirada postpartum kanamanin (uterin atoni) yer aldigi
goriilmektedir (Tiirkiye 2015-2019 Anne Oliimleri Raporu, 2021). Postpartum kanamay1
%20,9’luk oranla uterin riiptiir takip etmektedir.

Antepartum Kanama | 0,7%
intrapartum kanama W 1,4%
P.invazyon Anomali I 3,6%
P.Previa I 10,1%
P.Dekolman N 15,1%
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Postpartum Kanama . . . . 1 48,2%
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Grafik 3. 2015-2019 Yillar1 Arasinda Obstetrik Kanama Sebepli Anne Oliimlerinin Dagilim1
Kaynak: (Tiirkiye 2015-2019 Anne Oliimleri Raporu, 2021)

Ancak, PPK sorununa yonelik yapilmis ¢aligmalarin sinirli olmasi, PPK yonetimi ve bu
durumun potansiyel ekonomik etkileri hakkinda eksiklikler yaratmaktadir. Tiirkiye'de
dogurganlik cagindaki kadinlarin saglik durumu ve dogum sonrasi bakim, ulusal saglik
politikalarinin 6nemli bir pargasini olusturmaktadir. Bu baglamda, postpartum kanama ile
ilgili mevcut durumu anlamak ve daha etkili yonetim stratejileri gelistirmek i¢in bilimsel
arastirmalara olan ihtiya¢ kacinilmazdir. Ayrica, postpartum kanamanin dogrudan ve dolayl
ekonomik etkilerini anlamak, saglik hizmetlerinin planlanmasi ve kaynak tahsisi agisindan
onemli bir adim olacaktir.

Bu ¢alismanin amaci, Tiirkiye'de PPK siirecinin yonetimini daha iyi anlamak ve bu durumun
kamu agisindan dogrudan veya dolayli ekonomik etkilerini hesaplamaktir. Bu baglamda,
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calismamiz hem saglik profesyonellerine hem de politika yapicilara postpartum kanamanin
etkilerini anlama ve bu konuda daha etkili stratejiler gelistirme konusunda degerli bilgiler
sunmay1 amaglamaktadir.

2. Metodoloji

Bu ¢alismada, Tiirkiye’deki PPK yonetiminin daha iyi anlagilabilmesi amaciyla, kamu bakis
acisindan dogrudan veya dolayli ekonomik etkileri hesaplanmistir. Bunun igin, Tiirkiye’de
hamilelik doneminde uygulanan testler ve maliyetleri, muhtemel maternal mortalite
nedenleri ve oranlar1 ile maternal mortaliteye neden olan acil obstetrik komplikasyonlar
icerisinde yer alan postpartum kanamanin tedavi algoritmasi detayli olarak analiz edilmistir.

Gergeklestirilen bu ekonomik analizde maliyet hesabi icin temel olarak karar agaci
metodolojisi uygulanmistir. Ek- 1 ile sunulan bu karar agacit Saglik Bakanligi’nin 2022
yilinda yayinladig1 Acil Obstetrik Bakim Ydnetim Rehberi’nde yer alan postpartum kanama
tani-medikal ve cerrahi yonetim algoritmasindan (Sekil 1, Sekil 2) elde edilmistir (Acil
Obstetrik Bakim Yo6netimi Rehberi, 2022).
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Sekil 1: Tiirkiye Saglik Bakanligi Acil Obstetrik Bakim Y&netim Rehberi’ne Gore Postpartum Kanama
Yo6netimi
Kaynak: Acil Obstetrik Bakim Yonetimi Rehberi, 2022
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Postpartum Kanama Tani-Medikal ve Cerrahi Yonetim Algoritmasi
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Sekil 2: Tiirkiye Saglik Bakanligi Postpartum Kanama Tani-Medikal ve Cerrahi Yo6netim Algoritmasi
Kaynak: Acil Obstetrik Bakim Yo6netimi Rehberi, 2022

Klinik verilerin elde edilebilmesi amactyla, on literatiir taramasi ardindan, 6zel bir Delphi
panel gerceklestirilmistir. Alaninda uzman 5 hekim tarafindan verilen cevaplarin analiz
sonugclar1 karar agaci lizerinden hazirlanan ekonomik analiz modeline yansitilmaistir.

Model kapsaminda uzman goriisii ile elde edilen veriler kullanilarak saglik hizmeti kullanim
maliyeti, cerrahi iglem maliyeti, ilag kullanim maliyeti ve komplikasyon maliyetleri
hesaplanmistir. Hesaplanan bu maliyetler dogrudan maliyetleri olusturmaktadir. Dolayl
maliyetlerin hesaplanmasinda total abdominal histerektomi (TAH) nedeniyle olusan
dogurganlik kaybi, TAH ve dogurganlik kaybina bagli mortalite, beseri sermaye ve erken
6lim nedeniyle kaybedilen beseri sermaye kalemleri dahil edilmistir.

Bu calismada rekombinant faktor 7a’nin (rFVIIa) rakiplerine gore degerlendirilmesi ve
dolayli maliyet hesabi yapilabilmesi i¢in maliyet-etkililik analizinin bir alt kolu olan
“maliyet sonu¢ (cost-consequences)” ve “net bugiinkii deger” analizi kullanilmistir. Net
bugiinkii deger analizi yontemi ile dolayli maliyetler hesaplanmistir. Bu analize gore rFVIla
kullanim1 sayesinde engellenen dogurganlik kaybimin ve PPK geciren bireyin erken
Oliimiiniin engellenmesinin getirecegi katki hesaplanmustir.

Neticede, uygulanan bu metodoloji serisi; Tiirkiye’de hamilelik donemine 6zgili uygulanan
testlerin ve maliyetlerin detayi, olusabilecek muhtemel maternal mortalite nedenleri, acil
obstetrik komplikasyonlar arasinda yer alan postpartum kanama yonetiminin Saglik
Bakanlig1 tarafindan yayinlanan Acil Obstetrik Bakim Yonetimi Rehberi’ne ve uzman
goriislerine gore nasil ele alindigi, muhtemel PPK hasta profili ile ilgili detayli bilgiler,
postpartum kanama siirecinde uygulanan medikal tedaviler ve PPK sonucu gelisebilecek
cerrahi komplikasyonlar, PPK sonrasi karsilanmamis tibbi ihtiyacglar ve tedavideki riskler,
postpartum kanama sonucunda olusabilecek maternal mortalitenin Onlenmesi ig¢in
aliabilecek Onlemler, postpartum kanamanin ekonomik yiikii ve PPK’da rFVIla’nin
kullanimu ile ilgili verilerin ¢alismada kullanimini saglamaktadir.
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Bu calismada kullanilan karar agact metodolojisi, postpartum kanama (PPK) gibi akut ve
kompleks klinik durumlarin ekonomik ve klinik sonuglarini analiz etmek igin tercih
edilmistir. Bu yontem, Tiirkiye Saglik Bakanligi’nin rehberlerinde tanimlanan tani ve tedavi
algoritmalarini temel alarak farkli yonetim yaklagimlarinin maliyet ve sonuglarini sistematik
bir sekilde modelleme imkani1 sunmustur. Bunun yaninda, net bugiinkii deger (NBD) analizi,
dogurganlik kaybi ve erken mortalite gibi uzun vadeli dolayli maliyetlerin bugiline
indirgenmis degerini hesaplayarak, gelecekteki ekonomik etkilerin daha anlamli bir sekilde
degerlendirilmesine olanak tanimistir. Maliyet-sonug¢ analizi ise, Ozellikle rekombinant
faktor 7a (rFVIla) gibi yenilik¢i tedavi segeneklerinin klinik faydalarinin ve ekonomik
avantajlarinin birlikte degerlendirilmesini saglayarak kapsamli bir yaklagim sunmustur.

Alternatif yontemlerin kullanilmamasinin temel nedeni, bu ¢alismanin baglamiyla uyumlu
olmayan o6zellikler igermeleridir. Ornegin, Markov modelleme, uzun vadeli etkilerin ve
kronik durumlarin analizinde etkin bir ara¢ olmasina ragmen, PPK’nin akut dogas1 geregi
fazla karmasik bir yap1 sunabilecegi i¢in tercih edilmemistir. Benzer sekilde, Monte Carlo
simiilasyonu gibi yontemler belirsizligin daha fazla oldugu durumlarda yararli olabilse de
bu calismada uzman gorilisleri ve literatiirden elde edilen sabit parametreler yeterli
oldugundan tercih edilmemistir.

Sonug olarak, tercih edilen yontemler, PPK’nin ydnetimine 6zgii ihtiyaglar1 ve Tirkiye
saglik sistemi baglamindaki gereklilikleri karsilayacak sekilde secilmistir. Bu yontemler
hem klinik hem de ekonomik sonuglarin kapsamli bir sekilde degerlendirilmesine olanak
tanirken, daha karmasik veya etik agidan sorunlu olabilecek yontemlerden kaginarak
calismanin uygulanabilirligini ve pratik degerini artirmistir.

2.1. Veri Toplanmast

Bahsedilen verilerin elde edilmesi i¢in Once literatiir taramas1 yapilmis ve ardindan Delphi
panel teknigi kullanilarak uzman goriisleri alinmistir.

Calismada kullanilacak veriler i¢in PubMed ve Google Akademik iizerinden ayrintili
literatiir taramasi yapilmistir. Literatlir taramasinda “Maternal Mortalite, Postpartum
Kanama, Postpartum Kanama Kaynakli Maternal Mortalite, Anne Oliimleri” anahtar
kelimeleri, ayr1 ayr1 ve birlikte kombinasyonlar1 ile kullanmilmigtir. Literatiir taramasi
sonucunda ulasilan akademik ¢alismalar degerlendirilmistir. Calisma sorular1 kapsaminda
uygun olan akademik ¢aligsmalar dahil edilmistir. Calismada literatiir taramasinda sonucunda
Tiirkiye icin eksik kalan verilerin tamamlanmasi i¢in Delphi Panel teknigi ile uzman
goriiglerine bagvurulmustur.

Delphi panel teknigi, genel olarak sekansal sekilde yinelenerek uzmanlara gonderilen
anketlerin, bir onceki geri bildirim ve doniitlerinden 6zetlenerek tiiretilmis, uzmanlarin
taleplerini igeren, diger bir deyisle bir grup uzmanin goriisii lizerinde, biiyiik 6l¢iide amaca
hizmet edebilen, deneysel bilgi eksikligi nedeni ile sosyal siireglerin anlasilamadig:
durumlarda kullanilan, 6ziinde mutabakat yontemi olarak da bilinmektedir (Bahar & Demir,
2021).

Delphi panel 6ncesi cevaplanmasi hedeflenen uzman goriis formu, 3 boliim ve 35 sorudan
olusmustur. Tk béliim uzmanlarin klinik deneyiminin kesfedilmesi icin olusturulmus ve
postpartum kanama goriilme orani, postpartum kanamasi olan kadinlarin ortalama kilosu,
postpartum kanama hastalaria uygulanan medikal tedavi ile kontrol edilemeyen ve
cerrahiye yonlendirilen hasta oran1 gibi sorular ydnlendirilmistir. Ikinci bdliim postpartum
kanamada medikal tedavinin isleyisine yonelik sorulardan olusturulmustur. Bu boliimde
postpartum kanama tedavisinde kullanilan ilaglar, etken maddeleri, kullanim dozu, ilaglarin
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uygulandi@1 hasta orani ve hastalara uygulanan tetkikler gibi sorulara yer verilmistir. Ugiincii
boliimde, postpartum kanama sonrasi medikal tedavinin yeterli olmadig1 ve cerrahi islemin
uygulanmasi gerektigi durumda uygulanan cerrahi iglemler ve bu islemlerin uygulandigi
hasta orani, cerrahi sonrasi gézlenen komplikasyonlar ve komplikasyonlarin orani ve cerrahi
sonrast izlem stiresi gibi sorulardan olusturulmustur.

Delphi paneli uzman goriis formu Microsoft Excel programi kullanilarak olusturulduktan
sonra e-posta aracilif1 ile uzmanlik alanlar1 perinatoloji ve genetik, kadin hastaliklar1 ve
dogum, anesteziyoloji ve reanimasyon ile hematoloji olan 5 uzman hekime gonderilmistir.
Daha sonra cevaplanan uzman goriis formlarindan elde edilen sonuglar Microsoft Excel
dosyasina aktarilmistir. Delphi panel dncesinde alinan uzman goriis formlar1 birlestirilmis
ve Delphi panelde tiim uzmanlarin tartismasina agilmak iizere sunulmustur. Delphi panel
oncesinde alinan goriislerin tartisilmasina ek olarak, yine uzmanlarin goriislerini almak lizere
kendileri tarafindan panelde cevaplanacak ayri bir tartigma soru seti olugturulmustur. Bu soru
seti literatlir taramasindan elde edilen akademik calismalardan faydalanilarak ve uzman
goriigi alinarak olusturulmustur. Tartisma soru seti 4 boliim ve 18 sorudan olusturulmustur.
Birinci boliim, uzmanlarin klinik pratiginde uyguladigi PPK yonetim algoritmasina yonelik
sorulardan olusturulmustur. Ikinci boliim, faktor 1’in (FI) ve traneksamik asitin postpartum
kanama tedavisindeki roliine y&nelik sorulardan olusturulmustur. Ugiincii  béliim,
postpartum kanama tedavi yonetiminde karsilanmamis tibbi ihtiyaglara ve tedavide
kullanilan ajanlar ve tromboemboli riski arasindaki iliskiye yonelik sorulardan
olusturulmustur. Dordiincii bolim ise, rFVIla’nin PPK tedavisinde nerede ve nasil
konumlandirilacagina iliskin sorulardan olusturulmustur. Ayrica Delphi panel oncesi
hazirlanan ve cevaplanan uzman goriis formunun cevaplari tartisma soru setiyle birlikte
tekrar degerlendirilmistir.

2.2. Postpartum Kanama Maliyetlerinin Hesaplanmast

Literatiir taramasi1 ve ardindan Delphi panel gerceklestirilmesi ile elde edilen klinik veriler
Sosyal Giivenlik Kurumu ilag, tibbi malzeme ve saglik hizmeti fiyatlari ile dogrudan ddeyici
maliyeti hasta basina ortalama olarak hesaplanmistir.

Acil Obstetrik Bakim Yonetimi Rehberi’ne gore, PPK yonetiminde uygulanmasi gereken
saglik hizmetlerini, bu hizmetlerin Saglik Uygulama Tebligi (SUT) kodlarim ve fiyatlarim
gostermektedir (Acil Obstetrik Bakim Yonetimi Rehberi, 2022; SUT, 2022). Maliyetler,
maliyeti 4,83 TL olan hemogram ile 4.745,99 TL olan hipogastrik arter ligasyonu arasinda
degismektedir (Tablo 1).

Tablo 1. Postpartum Kanama Yonetiminde Uygulanan Saglik Hizmetleri ve Maliyetleri

SUT Kodu Hizmetler Fiyatlar
L107020 Hemogram b 4,83
L101050 APTT b 8,69
L106430 Protrombin Zamani PT (Koagiilometre) b 9,65
L102450 Fibrinojen b 9,65

705390 Kriyopresipitat b 76,88
L106970 T Hiicre Crossmatch (CDC Otolog) b 112,65
705430 Taze Donmug Plazma b 127,86
DO1008 Nebiilizator b 149,00
705370 Eritrosit Siispansiyonu b 215,29
705350 Aferez Trombosit Siispansiyonu b 608,00
KD1001 Uterus Icine Yerlestirilen Kanama Durdurucu Balon Katater b 1.135,75
P604070 Laparotomi, tanisal b 1.621,66
P620662 Uterus Perforasyonunun / Riiptiirasyonunun Onarimi b 2.139,66
P620530 Histerektomi, abdomial (TAH) b 2.616,36
P620720 Hipogastrik Arter Ligasyonu b 4.745,99
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Tablo 2, Acil Obstetrik Bakim Y6netimi Rehberi’ne gore, postpartum kanama yonetiminde
uygulanmasi gereken ilaglari, bu ilaglarin kamu tarafindan 6denen fiyatlarini ve birim
maliyetlerini géstermektedir (Acil Obstetrik Bakim Yonetimi Rehberi, 2022; SUT, 2022).
Birim maliyetler, birim maliyeti 0,01 TL olan Cytotec ile 8,70 TL olan Oksitosel arasinda
degismektedir.

Tablo 2. PPK Yénetiminde Uygulanmasi Gereken ilaglar ve Maliyetleri

Etken Madde Kamu Odenen Fiyati Birim Maliyeti
Oksitosin 126,09 18,70
Metilergonovin 116,11 15,37
Misoprostol 155,52 1£0,01
Ringer Laktat 133,26 10,03
%0,9 NaCl 124,81 10,02
Sublingual 151,18 10,10
Traneksamik asit 158,95 10,06
Ampisilin 175,06 10,01
Sulbaktam/Ampisilin 122,36 122,36
Sefalosporin 128,47 128,47
Klindamisin 130,53 130,53

Bahsi gecen dogrudan Odeyici maliyetlerine ek olarak, mevcut tedavi yontemlerinde
gozlenme ihtimali olan muhtemel dogurganlik kaybi nedeniyle ortaya ¢ikan ekonomik
kayip, beseri sermaye yaklasimi kullanilarak hesaplanmistir.

2.2.1 Dogrudan Maliyetlerin Hesaplanmasi

Saglik Bakanligi'nin yayinladigi rehberlerden yola ¢ikilarak hamilelik déneminde ve
yenidogana uygulanan testler, hizmetler ve asilar saptanmis, SUT’tan yararlanilarak
hamilelik donemi maliyeti ve yenidogan maliyeti hesaplanmistir (Saglik Uygulama Tebligi,
2022). Hamilelik donemi maliyetleri 3 trimester i¢in de ayr1 ayr1 hesaplanmistir. S6z konusu
maliyetlere ek olarak, SUT tan yola ¢ikilarak sezaryen dogum ve vajinal dogum maliyetleri
de hesaplanmistir (SUT, 2022).

Uzman goriisiinden elde edilen sonuglar ile de dogum ve postpartum kanama maliyetleri
medikal tedavi kullanimina iligkin muayene ve tibbi islem maliyetleri SUT (SUT) Ek-
2B’den, cerrahi islemler SUT Ek-2C"de, yogun bakim maliyeti hesaplanirken SUT Ek-2B
ve SUT Ek-2C’de yer alan ilgili islemlerin islem katsayis1 ile c¢arpilmast sonucu
hesaplanmustir ve ilaglara ait kamu geri 6deme fiyatlari Econalix Ilag Takip Uygulamasi
lizerinden elde edilmistir (Econalix Ilag Takip Uygulamasi, 2024). Elde edilen maliyetler
asagidaki formiille hesaplanmistir.

Dogrudan Maliyet = (Tibbi Islem; + Cerrahi Islem; + Yogun Bakim; + Ilag;..... Tibbi Islem,
+ Cerrahi Islem, + Yogun Bakim, + Ilag,) (1)
2.2.2. Dolayli Maliyetlerin Hesaplanmasi

Dolayli maliyetlerin hesaplanmasinda total abdominal histerektomi (TAH) nedeniyle olusan
dogurganlik kaybi, TAH ve dogurganlik kaybina bagli mortalite, beseri sermaye ve erken
6lim nedeniyle kaybedilen beseri sermaye kalemleri dahil edilmistir.
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Net Bugiinkii Deger Bulgulari

Odeyici kurumlar, net bugiinkii deger (NBD) yontemi araciligiyla alternatif ddeme modelleri
tasarimlarin1  degerlendirerek, saglik hizmetlerinin tesviki ve Onleyici tedbirlerin
uygulanmasinin uzun vadede maliyet tarafsizliini koruyabilecegini finansal agidan
temellendirebilmektedir. Bu yontem, sagligin iyilestirilmesi ve korunmasina yonelik
girisimlerin, kisa vadeli maliyet yiiklerine ragmen, uzun vadede siirdiiriilebilir bir ekonomik
model saglayabilecegini analitik bir ¢cer¢evede ortaya koymaktadir (Counts, 2019).

NBD, bir yatirimin gelecekte saglayacagi nakit akiglarinin buglinkii degere indirgenerek
hesaplandig1 finansal bir aractir. Bu yoOntem, sermaye yatirnmlarinin karliigimi ve
uygulanabilirligini degerlendirmede kritik rol oynar. Beserl sermaye ise bireylerin bilgi,
beceri ve yeteneklerinin ekonomik degerini ifade eder. Iki kavram arasindaki iliski, beseri
sermayeye yapilan yatirimlarin ekonomik ve sosyal getirileri baglaminda Onemlidir.
Ornegin, egitime yapilan harcamalar, bireyin gelecekte elde edecegi geliri artirabilir ve bu
gelirlerin indirgenmis toplami, beserl sermayenin NBD'si olarak degerlendirilebilir. Bu
baglamda, beseri sermaye yatirimlarinin dogru bir sekilde analiz edilmesi, bireylerin ve
toplumlarin ekonomik kalkinmasi i¢in uzun vadeli stratejik planlamalar yapilmasin
miimkiin kilar (Becker, 1994; Brealey, 2019).

Bu ¢alisma kapsaminda net bugiinkii deger hesaplamasi i¢in Kogkaya vd. tarafindan yapilan
calismanin hesaplama formiilleri ve metodolojisi kullanilmistir (Kogkaya, 2016). Hazirlanan
Tiirkiye modelinin verileri, 2022 verileri ile glincellenerek hesaplanmuistir.

Kamunun vergi ve harcamalarinin net bugiinkii degeri niifus demografisi ve ekonomik
verilere dayali olarak, yasa gore niifus dagilimi, yasa gore isttihdam uyumu, okula kayit yast,
zorunlu egitim siiresi, emeklilik yasi, issizlik oranina, ise baslama iicretine, saglik
harcamalarina, egitim harcamalarina vb. gore hesaplanmistir. Tiirkiye’de dogumdan
beklenen yasam siiresi i¢in tahmini liretilen ekonomik deger, yasam degeri olarak kabul
edilmistir. Ek olarak, her on y1l i¢in net bugiinkii deger hesaplanmistir.

Gelir vergisi, bireylerin elde ettigi maas, iicret, serbest meslek kazanci gibi gelir
kaynaklarindan alinan dogrudan bir vergidir ve kamu biitgesinin 6nemli bir gelir kaynagini
olusturur. Bu vergi tiiri, gelir seviyesine bagli olarak artan oranli bir sistemle hesaplanir ve
kamu hizmetlerinin finanse edilmesiyle gelir esitsizliginin azaltilmasina katki saglar. Dolayli
vergiler ise, tikketim faaliyetleri lizerinden alinan ve bireylerin gelir diizeyine dogrudan bagli
olmayan vergilerdir. Ornegin, Katma Deger Vergisi (KDV) ve Ozel Tiiketim Vergisi (OTV),
bireylerin mal ve hizmet tiiketimlerinden kamuya aktarilan gelirleri ifade eder. Dolayl
vergiler hem kamu gelirlerini ¢esitlendirmek hem de tiiketim davramislarimi etkilemek
amaciyla uygulanir (Kogkaya, 2016).

NBD hesaplamasinda bu iki vergi tiirliniin kullanilmasi, kamu finansman dengesinin
stirdiirtilebilir bir sekilde degerlendirilmesine olanak tanir. Gelir vergisi, bireylerin ekonomik
faaliyetlerinden kaynaklanan dogrudan katkilar1 gosterirken, dolayli vergiler tiiketim
harcamalarindan elde edilen kamu gelirlerini yansitarak kapsamli bir ekonomik analiz saglar.
Bu yaklagim, demografik ve ekonomik verilere dayali uzun vadeli kamu biitgesi
planlamalarinin daha gergek¢i ve dengeli bir sekilde yapilmasimni desteklemektedir
(Kogkaya, 2016).
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Net bugiinkii deger hesaplamasinda kullanilan hesaplama formiilii asagidaki gibidir;

Net bugiinki deger = (Z Yarar — Z Maliyet)/(1 + indirgeme Orani)¥"

Z Yarar = Sosyal givenlik 6demesi + Gelir vergisi + Dolayli vergi 6demeleri

Y. Maliyet = Emeklilik maast + Saglik harcamast + Egitim harcamasi! (2)

Yapilan hesaplamada dogmamis bir c¢ocuk nedeniyle kaybedilen beserl sermaye
6.045.873,29 TL hesaplanmistir. Kadinlar i¢in ortalama yas 30 varsayildiginda, erken 6liim
nedeniyle kaybedilen beseri sermaye 4.495.652,66 TL hesaplanmustir.

2.3. Tek Yonlii Varyans Analizi

Tek yonlii varyans analizi (ANOVA) kapsaminda tedavi maliyetleri ii¢ ayr1 grupta
incelenmistir:

e Medikal tedavi,
e Cerrahi tedavi,
e rFVlIla tedavisi.

Medikal ve cerrahi tedavi maliyetleri:

Ilag tedavisi maliyetlerini,

Tetkik ve tibbi iglem maliyetlerini,

Yogun bakim/standart yatis maliyetlerini,

Cerrahi iglem maliyetlerini,

Cerrahi sonrasi izlem maliyetlerini (12 aylik)

Cerrahi sonras1 gozlenen komplikasyonlarin maliyetlerini ayr1 ayr1 icermektedir.

Tek yonlii ANOVA analizi i¢in yukarida siralanan her bir maliyete +%15°lik dagilim faktorii
uygulanmistir. Bu islem sonucu elde edilen maliyetlerin farkli kombinasyonlar: kullanilarak
medikal ve cerrahi tedaviler i¢in ayr1 ayr1 toplam maliyetler hesaplanmistir. Elde edilen farkli
degerlerdeki toplam maliyetlerin maksimum, minimum ve ortalama degerleri belirlenmistir.
rFVIla tedavi grubuna ait maliyete sadece +%15°lik dagilim faktorii uygulanmis, ayni
sekilde maksimum, minimum ve ortalama degerleri belirlenmistir.

2.4. Istatistiksel Degerlendirme

ANOVA ile elde edilen +%15’lik dagilim fakt6rii uygulanmis medikal tedavi, cerrahi tedavi
ve rFVIla tedavisi gruplarina medikal ve cerrahi tedavi maliyetlerinin toplanmas ile bir grup
daha eklenerek istatistiksel analizde dort ayri1 grup olusturulmustur:

e Medikal tedavi,
e Cerrahi tedavi,
o Medikal ve cerrahi tedavi

! Emeklilik maas1 ve egitim harcamalar1 bireylerin ilgili yaslarinda baslamaktadir.
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o rFVIla tedavisi.

Saptanan minimum ve maksimum degerlerin araligindan, her bir gruptan rastgele 1.000’er
adet deger atanmistir. S6z konusu dort grup i¢in, saptanan rastgele degerler kullanilarak, ayr1
ayr1 ortalama maliyetler ve standart sapmalar hesaplanmigtir. Hesaplanan ortalamalar ve
standart sapmalar kullanilarak gruplar arasi farkin istatistiksel anlamliligi T-skoru ile
degerlendirilmistir. Tim hesaplamalar ve istatistiksel analizler Microsoft Excel yazilimi
kullanilarak gerceklestirilmistir.

3. Bulgular
3.1. Postpartum Kanama Yonetimi Maliyeti

Tiirkiye Istatistik Kurumu tarafindan 2022 yilinda yaymnlanan verilere gére dogum sayist
1.079.842 olarak agiklanmistir (TUIK, 2022). Dogum sonrasi postpartum kanama orani
uzman goriis formundan elde edilen yanitlara gore %3,2, siddetli postpartum kanama orani
ise %14,6 olarak hesaplanmistir. Yapilan hesaplama sonucunda dogum sonrasi siddetli
postpartum kanamaya sahip hasta sayis1 5.045 olarak bulunmustur. Dogum sonrasi siddetli
kanama olan hastalarda cerrahi islem ihtiyaci %11,6 olarak hesaplanmis olup cerrahi isleme
ihtiya¢ duyan kohort 585 hastadan olusmaktadir (Sekil 3).

Dogum Sayist*
1.079.842

% 3.2%%

Dogum Sonrasi Postpartum Kanamaya Sahip Hasta
Oram
34.555

% 14.6%*

Dogum Sonrasi $iddetli Postpartum Kanamaya Sahip
Hasta Sayis1
5.045

% 11.6%*

Cerrahi Igleme Thtiyag Duyan Postpartum Kanamaya
Sahip Hasta Sayist
585

A\ A A

Sekil 3. Cerrahi isleme Thtiyag Duyan Kohort Sayisi
*TUIK, 2021
**Delphi panel sonuglar1 dogrultusunda elde edilen veriler

Karar agac1 tizerinden yapilan hesaplamalara gore, cerrahi islem ile tedavi edilen hastalarda
TAH oram %8,74, TAH nedeniyle mortalite oran1 %0,28 olarak bulunmustur. Ayn sekilde,
rFVIla yontemi ile tedavi alan hastalarda TAH oran1 %3,93, TAH nedeniyle mortalite oran
9%0,13 ve dogurganlik oran1 2,3’tiir. Her iki tedavi yontemi i¢in de elde edilen ve toplam 585
kisiden olusan, cerrahi isleme ihtiya¢ duyan PPK gelisen hasta sayis1 {izerinden yapilan
hesaplamalar (Tablo 3) ile sunulmaktadir.

Rekombinant Faktor VIla (rFVIIa), ciddi kanamalarin kontrol altina alinmasinda kullanilan,
genetik miihendislik yontemleriyle iiretilen bir hemostatik ajandir. Bu tedavi, doku faktorii

146


https://dergipark.org.tr/tr/pub/ehta

Eurasian Journal of Health Technology Assessment (EHTA) 2025;8(2):134-162

ile etkilesim kurarak pihtilagsma kaskadini aktive eder ve kanama bolgesinde lokalize bir
piht1 olusumunu tesvik eder. Ozellikle postpartum kanama gibi yasami tehdit eden obstetrik
komplikasyonlarda, rFVIIa’nin kullanimi cerrahi miidahale ihtiyacin1 azaltarak hastanin
dogurganlik kapasitesinin korunmasima ve mortalite oranlarinin disiiriilmesine katkida
bulunur. rFVIIa tedavisi intraven6z enjeksiyon yoluyla uygulanmakta olup, tedavi protokolii
kanamanin ciddiyetine ve hastanin klinik 6zelliklerine gore bireysellestirilmektedir (Acil
Obstetrik Bakim Yo6netimi Rehberi, 2022).

Tablo 3. Cerrahi Isleme ve rFVIIa Yontemine iliskin TAH ve Mortalite Verileri

Tahmini TAH
Kohort | TAH | Mortalite Kadinlarda | Islemi Anne TAH Mortalite
. Beklenen | Alan kaynakl1 kaynakl1
Tedavi Hasta Orani + TAH - Kaybi 2 o
Sayisi (B) | Orani (C) Dogum Hasta (F)* yeni dogum | yeni dogum
(D) Sayis1 kayb1 (G)* kayb1 (H)*
(A) B
Corrahi | o5 | 08,74 | %0,28 13 52 2 68 3
Islem
rFVIla 585 %3,93 | %0,13 1.3 24 1 32 2

Kohort Sayist (A): Sekil 3’de agiklanmustir.
TAH Orani (B): Karar agaci hesaplamasi sonuglarina gore cerrahi ve rF'VIIa kolu i¢in hesap edilen TAH gegirme orani
Mortalite Oran1 (C): Karar agac1 hesaplamasi sonuglarina gore cerrahi ve rFVIla kolu i¢in hesap edilen 6liim orani

Kadimlarda Beklenen Dogum (D): Tiirkiye’de kadin bagina beklemen dogum sayisi, Delphi panel ile dogrulanmis ve 2,3
olarak tespit edilmistir. Hesaplamada bu hastalar bir dogumlarin1 gergeklestirmis olduklari igin 1,3 olarak alimugtir.

TAH islemi alan hasta sayis1 (E): Kohort sayis1 ile TAH orani ¢arpilarak elde edilen TAH islemi alan hasta sayis1 E=A*B
Anne Kaybi (F): Kohort sayis1 ile mortalite orani garpilarak elde edilen kaybedilen hasta sayis1 F=A*C

TAH kaynakli yeni dogum kayb1 (G): TAH islemi alan hasta sayisi ile kadinlarda beklenen dogum sayisinin garpimu ile
elde edilen kaybedilen yeni dogum sayist G=E*D

Mortalite kaynakl1 yeni dogum kayb1 (H): Olen hasta sayis1 ile kadinlarda beklenen dogum sayisinin garpimu ile elde
edilen kaybedilen yeni dogum sayis1t H=F*D

*Hasta sayilar1 yukar1 yuvarlanmustir.

rFVIIa i¢in hasta basina hesaplanan tedavi maliyeti 57.622,30 TL dir (Tablo 4).

Tablo 4. Tedavi Yontemlerine iliskin Dogrudan Maliyetler (TL)

Tedaviler Hasta Bagina Maliyet Kohort Bagina Maliyet
Cerrahi Islem 22.622,21 13.239.028
rFVIla 57.622.30 33.721.868

Dolayli maliyetler her iki tedavi yontemi i¢inde kohort olarak hesaplanmis olup TAH
nedeniyle beseri sermaye kayb1 ve TAH ve mortalite nedeniyle beseri sermaye kaybi
maliyetlerinin birlesiminden olugmaktadir. rFVIla icin kohort basina hesaplanan dolayli
maliyet 210.055.344 TL ve cerrahi islem i¢in kohort basina hesaplanan dolayli maliyet
438.248.309 TL’dir (Tablo 5).
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Tablo 5. Tedavi Yéntemlerine Iliskin Dolayli Maliyetler

TAH Bebek Anne
Anne kaynakli | Mortalite Basina Basma Bebek Anne
Tedaviler | Kavb: yeni kaynakli Beseri Beseri Kaybinin Kaybimin Toplam
(F})]* dogum | yeni dogum | Sermaye Sermaye Maliyeti (TL) Maliyeti | Maliyet (TL)
kayb1 kayb1 (H)* Kayb1 Kayb1 (TL) (K) (TL) (L)
(©)* (TL) () O
Cerrahi
islem 2 68 3 6.045.873 | 4.495.652 429.257.003 | 8.991.305 | 438.248.309
rEVila 1 32 2 6.045.873 | 4.495.652 205.559.692 4,495,653 | 210.055.344

Bebek Kaybinin Maliyeti= (G+H)*I
Anne Kaybmin Maliyeti=F*J

Toplam dogrudan tibbi maliyet, rFVIla i¢in yaklasik 21 milyon TL daha yiiksek olarak
bulunmustur. Ancak, kisirlik ve mortalite nedeniyle insan sermayesi kaybi géz Oniinde
bulunduruldugunda, rFVIla i¢in yaklasik 208 milyon TL maliyet tasarrufu olacaktir (Grafik
4).

Analiz sonucuna gore rFVIla kullanilmasi durumunda hasta basina toplam dogrudan ve
dolayli maliyet 416 bin TL, kohort basina toplam dogrudan ve dolayli maliyet 243 milyon
TL’dir. Cerrahi iglem kullaniminda ise hasta basina toplam dogrudan ve dolayli maliyet 771
bin TL, kohort basina toplam dogrudan ve dolayli maliyet 451milyon TL’dir. Elde edilen
sonuglar dogrultusunda rFVIla tedavisi ve cerrahi islem tedavisi karsilastirildiginda hasta
basina toplam dogrudan ve dolayli maliyet i¢in artirimli maliyet -354 bin TL ve kohort
basina toplam dogrudan ve dolayli maliyet i¢in artirimli maliyet -208 milyon TL olarak
hesaplanmustir.
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Grafik 4. PPK Ekonomik Yiikii

3.2. Tek Yonlii Varyans Analizi

Dagilim faktorii uygulandiktan sonra elde edilen medikal tedavi maliyetleri Tablo 6’da
verilmistir. Dagilim faktorii uygulandiktan sonra hesaplanan toplam maliyetlerin
maksimum, minimum ve ortalama degerleri medikal tedavi i¢in sirasiyla 7.349,81 TL,
6.258,51 TL ve 6.804,16 TL olarak hesaplanmastir.

Tablo 6. Dagilim Faktorii Uygulandiktan Sonra Elde Edilen Medikal Tedavi Maliyetleri

. . Dagilim (TL) Toplam Maliyet (TL)
Medikal Tedavi (TL)
4915 %15 +9%15 %15 Fark (TL)
flag Tedavisi Maliyeti 2.812,75 | 3.234,66 | 2.390,84 | 7.226,07 | 6.382,25 843,83
Tetkik ve Tibbi Islem 3.637.67 | 4.18332 | 3.092,02 | 734981 | 625851 | 1.091.30
Maliyeti
Yogun Bakun/Standart 180,41 20747 | 153,35 6.831,22 | 6.777,10 54,12
Yatig Maliyeti
Cerrahi islem Maliyeti 173,33 19933 | 147,33 6.830,16 | 6.778,16 52,00
Toplam Maliyet (TL) 6.804,16

Dagilim faktorii uygulandiktan sonra elde edilen cerrahi tedavi maliyetleri Tablo 7’de
verilmistir. Buna gore dagilim faktorii uygulandiktan sonra hesaplanan toplam maliyetlerin
maksimum, minimum ve ortalama degerleri cerrahi tedavi igin sirasiyla 8.791,11 TL,
6.966,83 TL ve 7.878,97 TL olarak hesaplanmustir.

Tablo 7. Dagilim Faktorii Uygulandiktan Sonra Elde Edilen Cerrahi Tedavi Maliyetleri (TL)

Cerrahi Tedavi Dagilim Toplam Maliyet
crratil fedavt +9%15 %15 +9%15 %15 Fark

Yogun Bakim/Standart 1.197,66 | 137731 | 101801 | 805862 | 7.69932 359,30
Yatig Maliyeti
Cerrahi Islem Maliyeti 6.080,93 6.993,07 5.168,79 8.791,11 6.966,83 1.824,28
Cerrahi Sonrasi Izlem
Maliyeti (12 aylil) 36,17 41,60 3075 | 7.88439 | 7.873,54 10,85
Cerrahi Sonras1 Gozlenen
Komplikasyonlarin 564,20 648,83 479,57 7.963,6 7.794,34 169,26
Maliyeti
Toplam Maliyet (TL) 7.878,97

Dagilim faktorii uygulandiktan sonra elde edilen rFVIla tedavi maliyetleri ise Tablo 8’de
verilmistir. rFVIla tedavisi i¢in dagilim faktorii uygulandiktan sonra hesaplanan toplam
maliyetlerin maksimum, minimum ve ortalama degerleri sirastyla 47.694,94 TL, 35.252,78
TL ve 41.473,86 TL olarak hesaplanmustir.

Tablo 8. Dagilim Faktorii Uygulandiktan Sonra Elde Edilen rFVIIa Tedavi Maliyetleri (TL)

Dagilim

rFVIla Tedavisi Toplam Maliyeti

+%]15

-%15

41.473,86

47.694,94

35.252,78
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Tek yonliit ANOVA sonucunda elde edilen ortalama maliyetler ve standart sapma degerleri
medikal tedavi i¢in sirastyla yaklagik 6.812 TL ve 312 TL; cerrahi tedavi i¢in sirasiyla
yaklasik 7.879 TL ve 538 TL; medikal ve cerrahi tedavi i¢in sirasiyla yaklasik 14.690 TL ve
620 TL; rFVIla tedavisi i¢in sirasiyla yaklasik 41.473 TL ve 3.631 TL olarak hesaplanmigtir
(Tablo 9).

Tablo 9. Tek Yonlii ANOVA Sonucunda Elde Edilen Ortalama Degerler ve Standart Sapma Degerleri

Tedaviler Ortalama Maliyet (TL) Standart Sapma (TL)
Medikal Tedavi 6.812,49 312,38
Cerrahi Tedavi 7.878,89 538,46
rFVIla Tedavisi 41.473,86 3.630,68

3.3. Istatistiksel Fark Anlamhilitk Degerlendirilmesi

P-degerini hesaplamanin en yaygmn yontemi t-testlerinin kullanilmasidir. Tablo 10,
karsilastirilan tedavileri ve karsilastirma sonucu elde edilen p-degerini géstermektedir.

Tablo 10. Tedavi YOntemleri ve T-Skorlari

Kargilastirilan Tedaviler p-degeri
Medikal Tedavi - Cerrahi Tedavi >0,0001
Medikal Tedavi - Medikal ve Cerrahi Tedavi >0,0001
Cerrahi Tedavi - Medikal ve Cerrahi Tedavi >0,0001
rFVIla Tedavisi - Medikal Tedavi >0,0001
rFVIla Tedavisi - Cerrahi Tedavi >0,0001
rFVIIa Tedavisi - Medikal ve Cerrahi Tedavi >0,0001

Istatistiksel karsilastirmaya gore tiim karsilastirilan maliyetler arasinda p<0,0001 oldugu
gosterilmis olup, karsilagtirilan tedavi segenekleri arasinda maliyetler acisindan istatistiksel
olarak anlaml fark oldugu gézlenmistir.

4. Tartisma

Postpartum kanama (PPK), diinya genelinde maternal mortalite ve morbiditenin baslica
nedenlerinden biri olmaya devam etmektedir. Bu komplikasyon, 6zellikle diisiik ve orta
gelirli tlkelerde saglik sistemine ciddi bir yilik getiritken, Tiirkiye gibi dinamik bir
demografiye sahip iilkelerde hem saglik hizmetlerinin hem de ekonomik planlamalarin
merkezinde yer almaktadir. PPK’nin sadece kadin saglhigini degil, toplumlarin genel saglik
gostergelerini ve ekonomik siirdiiriilebilirligini etkiledigi géz oniinde bulundurulmalidir.

Bu caligmanin sonuglari, Tiirkiye'de cerrahi yontemlerin yiiksek dogrudan maliyetlerinin
yani1 sira dogurganlik kayb1 ve mortalite gibi dolayl etkilerle de saglik sistemine biiyiik bir
ekonomik yiik olusturdugunu gostermektedir. Rekombinant faktor 7a (rFVIla) tedavisi, bu
baglamda, yalnizca cerrahi miidahaleye kiyasla mortaliteyi %0.28’den %0.13’e, dogurganlik
kaybini ise %8.74’ten %3.93’e diisiirmekle kalmamis, ayn1 zamanda dolayli maliyetlerde de
yaklasik 208 milyon TL tasarruf saglamistir. Bu bulgular, rFVIIa’nin yalnizca ekonomik bir
ara¢ degil, aym1 zamanda yasam kalitesini artiran bir tedavi segenegi oldugunu ortaya
koymaktadir.
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Uluslararas1 literatiir de bu bulgular1 destekler niteliktedir. Ornegin, Derman vd. (2006)
yaptig1 bir caligmada, diisiik gelirli iilkelerde PPK yonetiminde yenilik¢i tedavilerin,
geleneksel yontemlere kiyasla anne dliimlerini %20 oraninda azalttigi rapor edilmistir.
Benzer sekilde, Conde-Agudelo vd. (2020) yaptig1 meta-analiz, rFVIla'nin 6zellikle siddetli
kanama durumlarinda cerrahi miidahale gereksinimini azaltmada etkili oldugunu
gostermistir. Bu durum, Tiirkiye gibi tilkelerde saglik politikalarinin sekillendirilmesi i¢in
onemli bir veri kaynagi olusturmaktadir. Ayrica, yenilik¢i tedavilerin benimsenmesi,
yalnizca bireysel hasta sonuglarini iyilestirmekle kalmaz, ayn1 zamanda saglik sisteminin
genel verimliligini artirarak toplumsal refaha da katkida bulunur.

Bununla birlikte, rFVIla tedavisinin genis c¢apta uygulanabilirligi, cesitli zorluklar1 da
beraberinde getirebilir. Tedavinin tromboz riski gibi olasi komplikasyonlari, uygulama
oncesinde ve sirasinda dikkatle degerlendirilmelidir. Ornegin, McLintock vd. (2012)
caligmasi, rFVIIa’nin yiiksek risk grubundaki hastalarda kontrollii kullanilmas1 gerektigini
one siirmektedir. Tiirkiye’de, bu tedaviye iliskin saglik ¢alisanlarinin egitimi, hasta takip
protokollerinin standardizasyonu ve saglik hizmetlerinin bu yonde organize edilmesi,
tedavinin basarisini artiracak 6nemli adimlardir.

Bu calisma, ayrica kisa vadeli maliyet kontroliinden ziyade uzun vadeli ekonomik
planlamanin gerekliligini vurgulamaktadir. PPK’nin insan sermayesi lizerindeki etkileri,
yalnizca birey diizeyinde degil, toplum diizeyinde de ekonomik kayiplara neden olmaktadir.
Becker’in (1994) beseri sermaye teorisi, bireylerin bilgi ve yeteneklerinin ekonomik degerini
vurgulamis ve saglik yatirnmlarinin uzun vadeli getirilerini ortaya koymustur. Bu baglamda,
rFVIIa tedavisi gibi yenilik¢i yaklasimlar, sadece bireylerin yasam kalitesini artirmakla
kalmaz, ayn1 zamanda toplumsal refah1 da artirir.

Gelecekteki aragtirmalar, bu tedavinin farkli saglik sistemlerindeki etkilerini ve maliyet-
etkililik sonuglarmi degerlendirmelidir. Ozellikle, diisiik gelirli iilkelerde rFVIIa’nm
erisilebilirligi ve etkinligi lizerine yapilacak ¢alismalar, kiiresel saglik politikalarina degerli
katkilar sunabilir. Ayrica, bu tedavinin uygulanmasinda hasta se¢imine yoOnelik
algoritmalarin gelistirilmesi, tedavinin optimal kullanimini saglamak i¢in kritik bir 6neme
sahiptir. Bu algoritmalar, yalnizca klinik faktorleri degil, ayn1 zamanda tedavi maliyetlerini
ve saglik sistemine olan etkilerini de icermelidir.

Sonug olarak, PPK yonetiminde rFVIIa tedavisi, geleneksel yontemlere kiyasla hem klinik
hem de ekonomik agidan iistiin bir segenek sunmaktadir. Tiirkiye baglaminda yapilan bu
analizler, tedavinin ulusal saglik politikalarina entegrasyonunun, anne oliimlerinin ve
dogurganlik kaybinin azaltilmasinda onemli bir katki saglayabilecegini gdstermektedir.
Yenilik¢i tedavi seceneklerinin saglik sistemlerine entegrasyonu, yalnizca maternal saglik
gostergelerini  iyilestirmekle kalmayacak, aym1 zamanda genel saglik esitligi ve
stirdiiriilebilirligi acisindan da kritik bir rol oynayacaktir. Saglik politikalarinin, bu tiir tedavi
yontemlerinin uygulanabilirligini artiracak sekilde diizenlenmesi, gelecekte daha kapsayici
ve etkili bir saglik hizmeti sunulmasina katki saglayacaktir.
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Gebelik Sonrasi1 Postpartum Kanama

« Muayene ve Vital Bulgular
« Ayirict Tani

« Hastanin Durumunun Degerlendirilmesi ve Kanama Miktarinin Belirlenmesi

Siddetli Kanama

Hafif Kanama

ilk Miidahale
Oksijen Tedavisi (Nebiilizator)
Laboratuvar Testleri (Hemogram, PT, INR, APTT,
Fibrinojen, Kan Gazi, T Hiicre Crossmatch)
Sivi Tedavisi (Ringer Laktat veya %0,9 NaCl)

. Kan Transfiizyonu (Kriyopresipitat, Taze Donmus Kan Transflizyonu (Kriyopresipitat, Taze Donmusg
Plazma, Eritrosit Silspansiyonu, Aferez Trombisit Plazma, Eritrosit Saspansiyonu, Aferez Trombusit
Siispansiyonu) Siispansiyonu)

i1k Miidahale
Oksijen Tedavisi (Nebiilizator)
Laboratuvar Testleri (Hemogram, PT, INR, APTT,
Fibrinojen, Kan Gazi, T Hiicre Crossmatch)
Sivi Tedavisi (Ringer Laktat veya %0,9 NaCl)

Uterus Tonusunun Degerlendirilmesi
Bimanuel Masaj
Gerekirse Uterus Kompresyonu
Oksitosin Uygulamas:

Uterus Tonusunun Degerlendirilmesi
Bimanuel Masaj
Gerekirse Uterus Kompresyonu
Oksitosin Uygulamasi

Kontraksiyon (-)

Kontraksiyon (-)
*Sublingual veya Misoprostol

Uygulamast

Kontraksiyon (-)

Kontraksiyon (+)

Izlem
Laboratuvar
Testleri
(Hemogram, PT,
APTT, INR,
Fibrinojen)

Sivi Tedavisi
(Ringer Laktat
veya %0,9 NaCl)
Oksitosin
Uygulamasi
Laparotomi

« Metilergonavin Kontraksiyon (+) | Metilergonavin
Uygulamasi Uygulamasi
| Izlem I
- . Laboratuvar - .
Kontraksiyon (+) Testleri Kontraksiyon () Kontraksiyon (+)
(Hemogram, PT, «Sublingual veya Misoprostol
APTT, INR, Uygulamas:
- Fibrinojen) -
Izlem . S Tedavisi Izlem

. Labore%tuvar (Ringer Laktat Labora.tuvar
Testleri veya %0,9 NaCl) Testleri
(Hemogram, PT, . Oksitosin (Hemogram, PT,
APTT, ’ INR, Uyeulamas: APTT, INR,
Fibrinojen) . Laparotomi Fibrinojen)
Sivi Tedavisi Sivi Tedavisi
(Ringer Laktat (Ringer Laktat
veya %0,9 NaCl) veya %0,9 NaCl)
Oksitosin Oksitosin
Uygulamasi Uygulamasi
Laparotomi Laparotomi

Kontraksiyon (-)

Kontraksiyon (+) Kontraksiyon (+)

Kontraksiyon (-)

izlem izlem
Laboratuvar Testleri (Hemogram, PT, . Laboratuvar Testleri (Hemogram, PT,
APTT, INR, Fibrinojen) APTT, INR, Fibrinojen)
Swvt Tedavisi (Ringer Laktat veya - Sivi Tedavisi (Ringer Laktat veya
%0,9 NaCl) %0,9 NaCl)
Oksitosin Uygulamasi - Oksitosin Uygulamast
Laparotomi « Laparotomi
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Kontraksiyon (-)

2024

Kontraksiyon (-)

I I I
Perine, Serviks ve Vajen Perine, Serviks ve Vajen Perine, Serviks ve Vajen
Yirtiklar: (+) Yirtiklar: (-) Yirtiklari (+)
*Yirtiklarin Onarilmasi | *Yirtiklarin Onarilmasi
I I izlem | I
Perine, Serviks ve Perine, Serviks ve :";:g]?gtr;ir ?Tbtf;ﬁ Perine, Serviks ve Perine, Serviks ve
Vajen Yirtiklan Vajen Yirtiklar R ’ Vajen Yirtiklar Vajen Yirtiklar
+) ©) INR, F1br1.n.0_|en.) ) “)
Sivi Tedavisi (Ringer
| Laktat veya %0,9 NaCl) |
izlem Oksitosin U_ygulamasn zlem
Laboratuvar - Laparotomi - Laboratuvar
Testleri Bir Ust Testleri Bir Ust
(Hemogram, Basamaga Acil R (Hemogram, PT, Basamaga Acil
PT, APTT, ‘ Uterus Riiptiirii (+) APTT, INR, Sevk
INR. s SETde' . . Sivi  Tedavisi  (Ringer Fibrinojen) SlVleTved'lViSi
Fibrinojen) . (l'{vi'ng:r avist Laktat veya %0,9 NaCl) . Sivi Tedavisi : (Ringer ¢
Sivi Tedavisi Laktat veya + Oksitosin ngtllama51 ] (Ringer Laktat Laktat veya
(Ringer %0,9 NaCl) + Trancksamik Asit veya 70,9 NaCl) %,0,9 NaCl)
Laktat veya o Uygulamasi . Oksitosin oo
0.9 NaCl) . Oksitosin Uyeulamasi Oksitosin
. Oksitosin Uygulamast | . Laparotomi Uygulamasi
Uygulamasi
Laparotomi
Uterin Kaviteye
Balon Tamponad Cerrahi
Uygulamasi Uterus
Antibiyotik Kompresyon
Uygulamasi Siitiirleri,
(Ampisilin, Basamakh
Sulbaktam/Am Uterin
pisilin, Devaskiilarizas
Sefalosporin yon veya
veya Histerektomi
Klindamisin)

Uterus Riiptiirii (-)

Plasenta (-)

izlem
Laboratuvar Testleri

(Hemogram, PT, APTT,

INR, Fibrinojen)
Sivi Tedavisi (Ringer

Laktat veya %0.9 NaCl)
Oksitosin Uygulamasi

Perine, Serviks ve Vajen
Yirtiklar (=)

izlem

. Laboratuvar Testleri
(Hemogram, PT, APTT,
INR, Fibrinojen)

« Sivi Tedavisi (Ringer
Laktat veya %0,9 NaCl)

» Oksitosin Uygulamasi

. Laparotomi

Uterus Riiptiirii (+)
+ Sivi Tedavisi (Ringer
Laktat veya 60,9 NaCl)
«  Oksitosin Uygulamasi

» Traneksamik Asit
Uygulamast
Uterin Kaviteye
Balon Cerrahi
Tamponad - Uterus
Uygulamasi Kompresy
- Antibiyotik on
Uygulamas1 Sitiirleri,
(Ampisilin, Basamaklh
Sulbaktam/A Uterin
mpisilin, Devaskiila
Sefalosporin rizasyon
veya veya
Klindamisin) Histerekto
mi

Uterus Riiptiirii (-)

Plasenta (Kismen +)

Plasenta (-)

Bir Ust Basamaga
Acil Sevk

Plasenta (+) Plasenta (Kismen +)
- Plasentay1 El . Plasenta Pargalarini
Yardim ile El veya Bumm
Cikarma Kiivet Yardimu ile
- Antibiyotik Cikarma
Uygulamasi « Antibiyotik :
(Ampisilin, Uygulamasi
Sulbaktam/Ampis (Ampisilin,
ilin, Sefalosporin Sulbaktam/Ampisili )
veya n, Sefalosporin veya
Klindamisin) Klindamisin) : .
- Laparotomi
Plasenta Plasenta (+)
)
l
Izlem
. Laboratuvar Uterin Kaviteye Balon Tamponat
Testleri Uygulamasi
(Hemogram, PT, - Antibiyotik Uygulamasi (Ampisilin,
APTT, INR, Sulbaktam/Ampisilin, Sefalosporin
Fibrinojen) veya Klindamisin)

Siv1 Tedavisi
(Ringer Laktat
veya %0,9 NaCl)
Oksitosin
Uygulamasi
Laparotomi

Cerrahi

veya Histerektomi

« Uterus Kompresyon Siitiirleri,
Basamakl Uterin Devaskiilarizasyon

.

izlem
Laboratuvar Testleri
(Hemogram, PT,
APTT, INR,
Fibrinojen)
Sivi Tedavisi (Ringer
Laktat veya %0,9
NaCl)

Oksitosin Uygulamasi

Laparotomi
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Uterus Riptiiri (-)
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Plasenta (+)
. Kontrollii Kord Traksiyonu
. Antibiyotik Uygulamast
(Ampisilin, Sulbaktam/Ampisilin,
Sefalosporin veya Klindamisin)

Plasenta (+)
Plasentay1 El Yardimi ile Cikarma

Plasenta (Kismen +)
Plasenta Pargalarim El veya Bumm
Kiivet Yardimi ile Cikarma
Antibiyotik Uygulamasi
(Ampisilin, Sulbaktam/Ampisilin,
Sefalosporin veya Klindamisin)

Plasenta (-)

Plasenta (-)

Plasenta (Kismen +) Plasenta (-)

Bir Ust Basamaga izlem
Acil Sevk Laboratuvar
Testleri

Uterin Kaviteye

Plasenta (-)

Balon Tamponat
Uygulamasi

(Hemogram,
PT, APTT,
INR,

Antibiyotik
Uygulamasi
(Ampisilin,
Sulbaktam/Ampis
ilin, Sefalosporin

izlem

Laboratuvar Testleri
(Hemogram, PT, APTT, INR,
Fibrinojen)
Sivi Tedavisi (Ringer Laktat

veyd veya %0,9 NaCl)

Klindamisin)

Oksitosin Uygulamasi
Laparotomi

Fibrinojen)

« Sivi Tedavisi
(Ringer Laktat
veya %0,9 NaCl)

+ Oksitosin
Uygulamasi

+ Laparotomi

izlem
Laboratuvar Testleri (Hemogram,
PT, APTT, INR, Fibrinojen)
Sivi Tedavisi (Ringer Laktat veya
%0,9 NaCl)
Oksitosin Uygulamasi
Laparotomi

Cerrahi
Uterus Kompresyon
Siitlirler, Basamakl
Uterin
Devaskiilarizasyon
veya Histerektomi
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Ek- 2. Net Bugiinkii Deger I¢in Girdiler

2024

Girdi Deger Kaynak

Ortalama okula kayit yast 6,00 World Bank

Okul kaydi orani 93.32% UNICEF

Ortalama egitim siiresi 12,00 Unesco

Ortalama istihdam uyum yasi 21,00 Pazar aragtirmasi

Ortalama emeklilik yas1 65,00 5434 sayili Kanun

Issizlik orani 10,70% TUIK, Isgiicii Istatistikleri
Yillik iicret (PPP$) 20.250 $ TUIK
gsts;;lmg;éilreiglzesriindeki marjinal iist 0.0676 Hesaplama
il i potansyel et | 00008 Heseplama

Ortalama emeklilik maas1 (PPP$) 1.481% SGK verileri ile hesaplama
éi}s)ipﬂs)basma saghk  harcamast 2.829 % TUIK verileri ile hesaplama
S st i 3

E’iliipﬁbasma cgitim harcamast 5.590 $ TUIK verileri ile hesaplama
Kazangtan vergi orani 26.00 % World Bank

Vergi uygulamasi 100.00 % Ekonomi Bakanlig1

Sosyal giivenlik 6demesi 16.47 % Hesaplama

Dolayli vergi yiizdesi 68.80 % TUIK verileri ile hesaplama
Indirgeme orani 3.00 % Tatar ve Wertheimer, 2010
Ortalama giinliik iicret (PPPS) 55% TUIK verileri ile hesaplama
Ucret enflasyonu 3.00 % TUIK

Kamu saglik harcamasi orani 79.17 % TUIK

Kamu egitim harcamasi orani 72.50 % TUIK

Ortalama yas 31,58 TUIK

Kisi bast GSYIH (PPP$) 40.883 $ TUIK
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Ek- 3: Uzman Goriisiine Gore Postpartum Kanama Yonetimi

Uzman Goriigii: Klinik Deneyim

Tablo 1, uzmanlarin klinik deneyimleriyle ilgili verdikleri yiizdelik cevaplar1 sergilemektedir.
Uzman cevaplarinin minimum ve maksimum degerlerinin yani sira, ortalama degerler de
tabloda verilmistir.

Tablo 1. Klinik Deneyim

Min. Maks. Ortalama

Tiim dogumlar igerisinde postpartum kanama goriilme oran 1% 5% 3,2%
Postpartum kanamalarin icinde agir (severe) postpartum kanama

o 1% 50% 14,6%
goriilme orani
Postpartum kanamasi olan kadinlarin ortalama kilosu 75 77.5 76.25
Medikal tedavi uygulanan postpartum kanamasi olan hastalarin ortalama 55 3 28
servis yatis siiresi
Medikal tedavi uygulanan postpartum kanamasi olan hastalarin yogun 0.1% 0 20
bakim ihtiyaci orani (medikal tedavinin basarili oldugu durumlarda)
Medikal tedavi uygulanan postpartum kanamasi olan hastalarin yogun | 95 18
bakim ortalama yatig giinii
Postpartum kanama hastalarina uygulanan medikal tedavi ile kontrol
edilemeyen ve cerrahiye (total girisim, histerektomi hari¢) yonlendirilen 5% 21% 11.6%
hasta orani
Cerrahi tedavi uygulanan postpartum kanamasi olan hastalarin ortalama 4s 6.5 52
servis yatig stiresi
Cerrahi tedavi uygulanan postpartum kanamasi olan hastalarin yogun

o 3% 15% 9.3%

bakim ihtiyaci orant
Cerrahi tedavi uygulanan postpartum kanamasi olan hastalarin yogun 20 45 11
bakim ortalama yatig giinii
Cerrahi tedavi uygulanan postpartum kanamasi olan hastalarin ortalama 30 33 a1
yas1
20-30 yas araligindaki hastalarin postpartum kanama gegcirdikten sonra ) 3 23
dogurganliklar1 korunmus ise ortalama dogum sayilari
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Uzman Goriisii: Medikal Tedavi

Tablo 22, uzmanlarin postpartum kanamalarda medikal tedavide kullanilan ilaglar ile ilgili
verdikleri ylizdelik hasta oranlarim1 ve kullanim oranlarii sergilemektedir. Uzmanlarin
yanitlari,  hastalarin  tamaminin  Oksitosel  kullanmasi  gerektigini  gosterirken,
Haemocomplettan-P’nin hastalarin sadece %10’u i¢in gerektigini ortaya koymaktadir.

Tablo 2. Postpartum Kanamalarda Medikal Tedavi, Kullanilan laglar

Kullanilan flaclar Hastalar (%) ‘
. Kullanim Oranlari
Ilac Ada Etken Madde Min. | Maks. | Ort.
OKSITOSEL IM/IV enjeksiyonluk L 40-80 iinite arasi, 24
) ) Oksitosin %100 | %100 | %100
¢ozelti 5 TU/mL 3x1 mL’lik ampul saatte
METILER IM/IV enjeksiyonluk . . 2x1, 1,2 mg 24 saatte,
. ) Metilergometrin )
¢ozelti 0,2 mg/mL 3x1 mL’lik leat 0,2 mg 2-4 saatte bir 5 | %20 | %100 | %60
malea
ampul doza kadar
CYTOTEC tablet 200 mcg 28 . 2x1, 4-5 tablet-1000
i ) Mizoprostol %70 | %90 | %80
tabletlik ambalaj mcg
PABAL IM/IV enjeksiyonluk
¢ozelti igeren flakon 100 meg/mL Karbetosin 1 ampul, 24 saatte %1 %30 | %16

1x1 mL’lik flakon

HAEMOCOMPLETTAN-P1glV | . o )
Insan Fibrinojeni | Min. 2 gram kontrol

enjeksiyonluk/infizyonluk ¢ozelti . ) » %10 %10 | %10
(Faktor I) edilerek verilir
tozu flakon
L . Min. 2-4 {inite ile

Eritrosit siispansiyon %10 | %10 | %10
baglanir
Min. 4 ampul (1 gram)

TRANSAMINE 1V Enjeksiyonluk fakat kanama devam

Cozelti 250 mg/2.5 ml 10x2.5 ml Traneksamit Asit | ederse 30 dakika sonra | %100 | %100 | %100

ampul tekrar verilir (min 1-3

gram)

Tablo3, uzmanlarin postpartum kanamalarda medikal tedavide istenilen tetkikler ile ilgili
verdikleri ylizdelik hasta oranlarini ve tekrar miktarlarini sergilemektedir. Verilen yanitlara gore
Tam Kan Sayimi hastalarin %100’ i¢in gereklidir. Tam Kan Sayimi’nin yani sira Fibrinojen
ile ilgili tetkik hastalarin sadece %15°1 i¢in talep edilmektedir.

Tablo 3. Postpartum Kanamalarda Medikal Tedavi, Istenilen Tetkikler

. Tekrar Miktar1 Hastalar (%)
Istenilen Tetkikler
(giinde) Min. Maks. Ort.

Tam kan sayimi1 5 %100 %100 %100
KZ, PZ, PTZ (Koagiilasyon Testleri) 1 %100 %100 %100
Fibrinojen 1 %15 %15 %15
Biyokimya 5 %30 %30 %30
Kan gazi 10 %100 %100 %100
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Tablo 4, uzmanlarin postpartum kanamalarda medikal tedavide ilave maliyetler ile ilgili
verdikleri ylizdelik hasta oranlarim1 ve giin sayisini sergilemektedir. Uzmanlarin yanitlari,
hastalarin tamaminin servise yattigini, yatis siliresinin ortalama 2,8 giin oldugunu
gostermektedir.

Tablo 4. Postpartum Kanamalarda Medikal Tedavi, [lave Maliyetler

. Hastalar (%) Giin
Ilave Maliyetler
Min. Maks. Ort. Min. Maks. Ort.
Yogun Bakim Yatis %0,1 %7 %2 1 2.5 1.8
Servis Yatig %100 %100 %100 2.5 3 2.8

Tablo5, uzmanlarin postpartum kanamalarda medikal tedavide yapilan tibbi islemler ile ilgili
verdikleri yiizdelik hasta oranlarim1 ve tekrar miktarlarini sergilemektedir. Verilen yanitlara
gore, belirtilen biitiin islemler hastalarin tamama i¢in gerekli olmaktadir.

Tablo 5. Postpartum Kanamalarda Medikal Tedavi, Yapilan T1bbi Islemler

s . Hastalar (%)
Yapilan Tibbi Islemler Tekrar Miktari
Min. | Maks. | Ort.
Ultrasonografi ile plasenta retansiyonu arastirilmasi 1 %100 | %100 | %100
Serviks ve vajenin degerlendirilmesi 2-3 %100 | %100 | %100
Uterus tonusunun degerlendirilmesi 2-3 %100 | %100 | %100
Damar yolu agma ve aldig1 ¢ikardig: takibi Sik sik %100 | %100 | %100

%100 | %100 | %100
%100 | %100 | %100
%100 | %100 | %100
%100 | %100 | %100
%100 | %100 | %100

Santral ven6z yol agma

Arter takma

Oksijen destegi
1. ve 2. Sok Paketi

Bimanuel Kompresyon

—_ = = = =

Uzman Goriisii: Cerrahi Yaklasim

Tablo6, uzmanlarin postpartum kanamalarda cerrahi yaklasim kapsamindaki cerrahi islemler
ile ilgili verdikleri yiizdelik hasta oranlarin1 sergilemektedir. Uzmanlarin yanitlari, Hipogastrik
Arter Ligasyonu’nun hastalarin tamamai i¢in gerekli oldugunu gostermektedir. Hipogastrik Arter
Ligasyonu’na zit olarak, Laparoskopik ve Vajinal Histerektomi hi¢bir hasta ic¢in gerekli
goriilmemistir.

Tablo 6. Postpartum Kanamalarda Cerrahi Yaklagim, Cerrahi Islemler

. Hastalar (%)

Cerrabhi Islemler

Min. Maks. Ort.
Histerektomi, abdominal (TAH) %4.3 %38.6 %6.5
Histerektomiyle birlikte salpingo-ooferektomi, abdominal (TAH+USO

%0 %38.6 %2.2

veya TAH+BSO)
Bakri Balon Uygulamasi %43 %43 %43
Hipogastrik Arter Ligasyonu (Basamakli Uterin Devaskiilarizasyon) %100 %100 %100
Laparoskopik Histerektomi %0 %0 %0
Vajinal Histerektomi %0 %0 %0
Patolojik inceleme %100 %100 %100




Eurasian Journal of Health Technology Assessment (EHTA) 2024

Endometrium, Kiiretaj/Biyopsi | w13 | %346 | w23s |

Tablo7, uzmanlarin postpartum kanamalarda cerrahi yaklasim kapsamindaki ilave maliyetler
ile ilgili verdikleri ylizdelik hasta oranlarini ve giin sayisin1 sergilemektedir. Medikal tedavide
oldugu gibi, cerrahi yaklasim igin verilen yanitlar da hastalarin tamaminin servise yatmasi
gerektigini gostermektedir. Fakat cerrahi yaklasim kapsaminda servis yatis siiresi uzayarak 5,2
giine ulasmistir.

Tablo7. Postpartum Kanamalarda Cerrahi Yaklasim, {lave Maliyetler

. . Hastalar (%) Giin
Ilave Maliyetler
Min. Maks. Ort. Min. Maks. Ort.
Yogun Bakim Yatis %3 %85 %34 2 4.5 3.1
Servis Yatig %100 %100 %100 4.5 6.5 52
Tablo8, uzmanlarin postpartum kanamalarda cerrahi yaklasim sonrast gozlenen

komplikasyonlar ile ilgili verdikleri yiizdelik hasta oranlarini sergilemektedir. Verilen yanitlar,
komplikasyon oranlarinin %0,9 ile %8,6 arasinda degistigini gostermektedir. En sik rastlanan
komplikasyonlarin mesane ve kolon perforasyonu, en nadir rastlananlarin ise uterus

perforasyonu/riiptiirii ve iireter perforasyonu oldugu sonucuna varilmaktadir.

Tablo8. Postpartum Kanamalarda Cerrahi Yaklasim, Cerrahi Sonras1 G6zlenen Komplikasyonlarin Oranlari

Cerrahi Sonrasi Gézlenen Komplikasyonlar Hastalar (%)

Min. Maks. Ort.
Uterus perforasyonunun/riiptiirasyonunun onarimi %0.9 %0.9 %0.9
Mesane perforasyon onarimi %4.3 %8.6 %7.8
Ureter perforasyon onarimi %0.9 %0.9 %0.9
Ince barsak perforasyonunda primer siitiir %0.9 %38.6 %2.4
Kolon perforasyonunda primer siitiir %38.6 %8.6 %38.6

Tablo9, vzmanlarin postpartum kanamalarda cerrahi yaklagim sonrasi 12 aylik izlem siireciyle ilgili
verdikleri yiizdelik hasta oranlarimi ve takip sikligim sergilemektedir. Uzmanlarin yanitlan
incelendiginde, cerrahi sonrasi izlemlerden biri olan Kadin Hastaliklar1 ve Dogum Muayenesi’nin
hastalarin sadece %26’°sina uygulandig1 goriilmektedir.

Tablo 9. Postpartum Kanamalarda Cerrahi Yaklagim, Cerrahi Sonrasi izlem

Cerrahi Sonrasi izlem . 5 Hastalar (%)
Takip Sikhgi
(12 Ayhk) Min. | Maks. | Ort.
" 5. giin ve 40 giin sonrasinda (min. 2 muayene)
Ka(}m Hastaliklan .Ve Hastanin durumuna gore takip eden yilda 1 kere takip %26 %26 | %26
Dogum Muayenesi gerekebilmektedir.







