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Relationship of deaths caused by malignant neoplasm of stomach with
healthy life expectancy (HALE) and health expenditures: a time-based
longitudinal analysis on the ICD-10 mortality list

Mide malign neoplazminin neden oldugu éltimlerin saglkli yasam
beklentisi (HALE) ve saglik harcamalari ile iliskisi: ICD-10 6lim listesinde
zamana dayali bir analiz
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ABSTRACT

Aim: In this research, it was aimed to evaluate the relationship of deaths caused by malignant neoplasm of the stomach with
healthy life expectancy (HALE) and health expenditures: a time-based longitudinal analysis on the ICD-10 mortality list.

Material and Methods: World Health Organization (WHO) ICD-10 mortality data and WHO-HALE at birth and HALE at 60
ages for 14 countries between 1996-2017 were used. Spearman’s rho, year controlled partial correlation analysis and Logit
model were used for the analysis of research parameters.

Results: Minimum total death was 1, and the maximum was 25.898 for all years and countries. The mean death was
3.030.50+6.307.23. HALE at birth mean was 62.75+4.52, and HALE at 60 age mean was 13.93+1.90. Both Spearman’s rho
correlation analysis and yea- controlled partial correlation analysis results showed that malignant neoplasm of stomach
death is negatively correlated with HALE at birth and HALE at 60 ages (p<0.01). Year-controlled correlation coefficients
showed that these correlations have been in decreasing trend in a time period. Both HALE at birth and HALE at 60 ages
have been significantly affected from malignant neoplasm of stomach deaths, gender, and country. Year has a positive
and significant effect on HALE at 60 ages (p<0.01), whereas its effect was insignificant for HALE at birth (p>0.05). Model R2
values showed that HALE at 60 age model has a higher explanation value than the model for HALE at birth.

Conclusion: Deaths due to malignant neoplasms of the stomach still emerge as an important public health problem in
certain parts of the world. In addition, the fact that the HALE at birth and HALE at 60 age indicators do not have a certain
order in these countries and there is no progress in time shows that there are still important deficiencies in public health.
With such studies, it is important to examine public health variables in the global sense in terms of reaching all segments
of health services and providing health services to each individual.
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Amag: Bu arastirmada, midenin malign neoplazmina bagl 6élimlerin saglikli yasam beklentisi (SYB) ile iliskisinin
degerlendirilmesi amaglandi.

Gereg ve Yontemler: 1996-2017 yillari arasinda 14 (lke icin Diinya Saglik Orgiitii (DSO) tarafindan yayinlanan ICD-10 6lim
verileri ile yine DSO tarafindan yayinlanan SYB-dogum ve SYB-60 yas parametreleri kullanildi. Arastirma parametrelerinin
analizinde Spearman’in rho yil kontrolli kismi korelasyon analizi ve Logit modeli kullanild.

Bulgular: Tiim yillar ve tlkeler icin minimum toplam 6lGm 1, maksimum 6ltiim 25.898 idi. Ortalama 6liim 3.030.50+6.307.23
idi. SYB-dogum ortalamasi 62.75+4.52, SYB-60 yas ortalamasi 13.93+1.90 idi. Hem Spearman'in rho korelasyon analizi hem
de yil kontrolll kismi korelasyon analizi sonuglari, mide malign neoplazmina bagli 6limiin SYB-dogum ve SYB-60 yas ile
negatif korelasyon gosterdigini gosterdi (p<0.01). Y1l kontrollii korelasyon katsayilari, bu korelasyonlarin zaman diliminde
azalma egiliminde oldugunu goésterdi. Hem SYB-dogum hem de SYB-60 yas midenin malign neoplazmindan, cinsiyet ve
Ulkeden 6nemli 6lctide etkilenmistir. Yil, SYB-60 yas lizerinde pozitif ve anlamli bir etkiye sahipken (p<0.01), SYB-dogum
icin etkisi 6nemsizdi (p>0.05). Model R2 degerleri, SYB-60 yas modelinin SYB-dogum modeline gore daha yiiksek anlama
sahip oldugunu gostermistir.

Sonug¢: Midenin malign neoplazmina bagh 6limler diinyanin bazi bolgelerinde hala 6nemli bir halk saghgi sorunu olarak
karsimiza ¢ikmaktadir. Ayrica SYB-dogum ve SYB-60 yas gostergelerinin bu Ulkelerde belirli bir diizene uymamasi ve
zamanla bu strecte gelisme olmamasi halk sagligi konusunda halen 6nemli eksikliklerin oldugunu gostermektedir. Bu tiir
calismalarla halk saghgi degiskenlerinin kiresel anlamda incelenmesi, saglik hizmetlerinin tiim kesimlerine ulasmasi ve

her bireye saglik hizmeti sunulmasi acisindan 6nemlidir.

Anahtar kelimeler: Malign neoplazm, Mide, ICD-10, Mortalite, HALE

Introduction

Malignant neoplasm of the stomach is still among the cancer
types that cause death today and is one of the important
public health problems, especially in undeveloped countries.
In the literature, many studies have been conducted on deaths
caused by malignant neoplasms of stomach [1-8]. However, it
can be stated that these studies do not adequately address
the disease in the context of public health at a global level.

Healthy life expectancy (HALE) at birth and HALE at 60 ages
are important health indicators developed and used by
World Health Organization (WHO). Health indicators have
an important role in showing health inequalities between
countries, especially in the global context. In this respect, HALE
is an important public health indicator in terms of revealing
the healthy life expectancy of individuals [9-12].

Although HALE and malignant neoplasm of stomach issues
are the subjects of various studies in the literature, there are
not enough studies that address the relationship between
malignant neoplasm of the stomach and HALE a global context.
In this research, it was aimed to evaluate the relationship of
deaths caused by malignant neoplasm of the stomach with
healthy life expectancy (HALE) and health expenditures: a
time-based longitudinal analysis on the ICD-10 mortality list.
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Material and Methods

In the research, WHO ICD-10 mortality data and WHO-HALE at
birth and HALE at 60 ages were used. ICD-11 has been recently
published, but its mortality parameters were not confirmed yet.
In the ICD-10 mortality list, a total of 14 countries were listed for
malignant neoplasm of stomach mortality (Seychelles, Brunei
Darussalam, Cyprus, Oman, Sri Lanka, Syrian Arab Republic,
Andorra, Azerbaijan, Belarus, Kazakhstan, Russian Federation, San
Marino, Turkmenistan, Ukraine). According to years, 1996-2017
years were reported as malignant neoplasm of stomach deaths.

Nominal parameters were described with frequency analysis,
whereas scale parameters were described with means and
standard deviations. Kolmogorov Smirnov Test was used
for normality of parameters. Spearman’s rho correlation
was used for correlation analysis, and partial correlation
analysis was used for year-controlled longitudinal analysis.
Since parameters were not normally distributed, logistic
transformation was used for HALE at 60 age and total death
parameters. Logit model was used for multivariate analysis
with cofounders. All analysis was performed at SPSS 17.0 for
windows at a 95% confidence interval.

Ethics: This study is observational research. No human/animal
participant is avaiable so no ethics approval is mandatory. All
study is done under Helsinki declarations.



Results

Turkmenistan had the highest malignant neoplasm of stomach
death rate (13.7%) followed by the Russian Federation (12.9%),
Brunei Darussalam (12.0%), Seychelles (9.6%) and Syrian Arab
Republic (9.6%) (Table 1).

In 1996, 1997, 1998, and 2015, total malignant neoplasm of
stomach death rates was lower, compared to other years. In
1999, the death rate was the highest (Figure 1).
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Figure 1. Total deaths for all countries according to years

HALE at birth and HALE at 60 ages were the highest in Oman.
HALE at birth was the lowest in Turkmenistan, and HALE at 60
ages was the lowest in Kazakhstan (Figure 2).
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Figure 2. HALE at birth and 60 ages changes of countries for all years

In 1996, HALE at birth was the highest, whereas the lowest in
2005. HALE at 60 age was also the lowest in 2005. The highest
rate of HALE at 60 ages was seen in 2014. According to change
trends, both HALE at birth, and 60 ages did not have a trend
and randomly changed within time periods (Figure 3).
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Figure 3. HALE at birth and 60 ages changes according to years for
all countries

Minimum total death was 1, and the maximum was 25.898 for
allyearsand countries.The mean death was 3.030.50+6.307.23.
HALE at birth mean was 62.75+4.52, and HALE at 60 age mean
was 13.93+£1.90. According to Kolmogorov Smirnov Test,
HALE at birth distribution was not significantly different from
standard normal distribution (p>0.05). However, total death
and HALE at 60 age parameter distributions were significantly
different from the standard normal distribution (p<0.05)
(Table 2). Thus, logarithmic transformations were applied for
total deaths and HALE at 60 ages for the logit model.

Both Spearman’s rho correlation analysis and year controlled
partial correlation analysis results showed that malignant
neoplasm of stomach death is negatively correlated with
HALE at birth and HALE at 60 ages (p<0.01). Year controlled
correlation coefficients showed that these correlations have
been in decreasing trend in time period (Table 3).

Logit model results showed that both HALE at birth and HALE
at 60 ages have been significantly affected from malignant
neoplasm of stomach deaths, gender and country. Year has
a positive and significant effect on HALE at 60 ages (p<0.01),
whereas its effect was insignificant for the HALE at birth (p>0.05).
Model R2 values showed that HALE at 60 age model has a higher
explanation value than the model for HALE at birth (Table 4).
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Discussion

Although malignant neoplasm of the stomach is still among
the important types of cancer today, it has lower mortality
rates compared to other cancer types on the WHO ICD-
10 list for all countries. However, it still causes deaths in
undeveloped countries. Studies on malignant neoplasm
of the stomach in the literature report that important new
diagnoses and treatment possibilities regarding the disease
are being developed day by day [13-21]. Although there have
been significant improvements in diagnosis and treatment
opportunities, malignant neoplasm of stomach deaths is still a
serious public health problem, especially in for some countries.
In our study, Turkmenistan had the highest mortality rates,
followed by Russia and Brunei Darussalam, respectively. In all
these countries, rates of over 10% of all deaths were seen.

According to deaths due to malignant neoplasm of stomach,
it was not observed that the effect of time was limited, or that
there was no decrease or increase in the mortality rate among

N

the countries studied over time. This situation shows that
there is not enough struggle with deaths due to malignant
neoplasm of stomach.

When the studies on HALE at birth and HALE at 60 ages are
examined, it is seen that these indicators are affected by many
different public health indicators. Among these, mortality
rates have animportant place [22-25]. In our study, the average
values of both indicators were relatively low in countries where
deaths due to malignant neoplasm of stomach were reported.

According to the results of correlation analysis, although it is
seen that the studies on HALE at birth and HALE at 60 ages
have an effect on mortality over time, the logit model results
show that this effect is only valid for HALE at 60 ages, for HALE
at birth the year or It shows that the time variable has no
significant contribution.

Conclusion

Although health is seen as a global public good today, deaths
due to malignant neoplasms of stomach still emerge as an



important public health problem in certain parts of the world.
In addition, the fact that the HALE at birth and HALE at 60 age
indicators do not have a certain order in these countries and
there is no progress in time shows that there are still important
deficiencies in public health. With such studies, it is important
to examine public health variables in the global sense in terms
of reaching all segments of health services and providing
health services to everyone.
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