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Original Article

1. INTRODUCTION

Although mortality rates of malignant melanoma of 
skin is rare compared to other malignancies, it is still a 

serious cause of mortality around the world. Malignant 
melanoma (MM) is a malignancy of primary pigment-
producing cells located primarily on the skin, which 
are also found in the ears, gastrointestinal tract, eyes, 
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ABSTRACT

Background/Purpose: In this research, it was aimed to evaluate relationship 
between healthy life expectancy (HALE) and mortality levels of malignant 
melanoma of skin on WHO (World Health Organization) ICD (International 
Classification of Diseases) -10 list data. WHO ICD-10 data and WHO HALE at 
birth (years) and HALE at birth (years) 60 were used to for research. 

Methods: Data on the ICD-10 list with mortality code for all age groups with 
the code “35 1035-C43-Malignant melanoma of skin” were analyzed for 14 
reported countries. Mean and standard deviation were used for defining 
measurement data, and frequency analysis was used for defining country 
frequencies. Kolmogorov Smirnov Test was performed for normality test 
before relational screening analysis. Spearman’s rho and Partial Correlation 
analyzes were performed for correlation analysis.  

Results: Correlation analysis revealed a statistically significant and negative 
relationship between mortality and HALE at birth (r=-0.465; p <0.01) and 
HALE at 60 age (r=-0.645; p <0.01). In the correlation analysis taking into 
account the country differences, the relationship was not significant (p >0.05), 
and both relationships were significant (p <0.05). The results of the research 
show that the malignant melanoma of skin mortality rates are concentrated 
especially in certain parts of the world, and political, geographical and public 
administration structures of these regions are similar.  

Conclusion: Although skin melanoma has low mortality rates, it is still a health 
problem in reported countries. It is useful to investigate the cause of death 
due to malignant melanoma of skin in reported countries in the research.
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confidence interval and 0.05 significance level. The 
local ethics committee confirmed that formal approval 
was not required for this retrospective audit of 
practice (University of Health Sciences, Gazi Yaşargil 
Training and Research Hospital Ethical Review Board).

3. RESULTS

Death rates were varied from 1 to 3.358 deaths 
per year with 617.05±1103.45 mean. The highest 
death rate in all years was in Turkmenistan with 17 
years, followed by the Russian Federation with 16 
years. At least one case occurred in Oman country 
with only one case. When the average mortality rate 
was examined, it was seen that the highest deaths 
were in the Russian Federation with an average of 

oral and genital mucosa and leptomen. Malignant 
melanoma of the head and neck are the most mortal 
cancers among skin cancers. Cutaneous melanoma 
is reported as reason for about 75% of skin cancer 
deaths. It is reported that the incidence of melanoma 
is higher in white populations, individuals having fair-
skinned with excessive sun exposure. Skin melanoma 
mortality rates were increased with aging.1-9

Although treatment is more feasible than other types 
of cancer, malignant melanoma of skin is important 
not only in terms of mortality but also in decreasing 
the quality of life as in the other cancer types.10-13 
Studies on the expectation of a healthy life focus 
on issues that concern not only mortal or hospital-
related health problems, but also quality of life in 
health.14-16 In addition, deaths at the end of the cancer 
diagnosis and treatment process adversely affect not 
only the individuals with cancer but also the social 
environment. For this reason, it can be stated that it 
is important to examine the cancer types extensively 
around the world and to reveal their relationship with 
healthy life expectancy.   

Although there have been researches on malignant 
melanoma of skin, there have not been enough 
study on its relationship with healthy life expectancy 
data.17,18 In this research, it was aimed to evaluate 
relationship between healthy life expectancy (HALE) 
and mortality levels of malignant melanoma of skin on 
WHO (World Health Organization) ICD (International 
Classification of Diseases)-10 list data.
 
2. METHODS

WHO ICD-10 data and WHO Healthy Life expectancy 
(HALE) at birth (years) and Healthy Life expectancy 
(HALE) at birth (years) 60 were used to for research. 
Data on the ICD-10 list with mortality code for all 
age groups with the code “35 1035-C43-Malignant 
melanoma of skin” were analyzed for all reported 
countries.

In total, 14 countries were reported as Seychelles, 
Brunei Darussalam, Cyprus, Oman, Sri Lanka, 
Syrian Arab Republic, Andorra, Azerbaijan, Belarus, 
Kazakhstan, Russian Federation, San Marino, 
Turkmenistan and Ukraine. Collected data includes 
mortality and HALE rates between 1997 and 2017 
period.

In the study, mean and standard deviation were 
used for defining measurement data, and frequency 
analysis was used for defining country frequencies. 
Kolmogorov Smirnov Test was performed for 
normality test before relational screening analysis. 
Spearman’s rho and Partial Correlation analyzes were 
performed for correlation analysis. All analyzes were 
performed in SPSS (Statistical Product and Service 
Solutions) 17.0 for Windows program with 95% 

Table 1. Mortality rates for all countries reported in ICD-10 for all 
years

Country N % Mean±Std

Seychelles 6 5.71 1.17±0.41

Brunei 
Darussalam

5 4.76 1.40±0.55

Cyprus 2 1.90 5.00±4.24

Oman 1 0.95 1.00±0.00

Sri Lanka 7 6.67 2.86±1.57

Syrian Arab 
Republic

10 9.52 7.50±3.31

Andorra 3 2.86 1.33±0.58

Azerbaijan 4 3.81 25.25±13.89

Belarus 9 8.57 224.00±20.95

Kazakhstan 9 8.57 115.00±18.41

Russian 
Federation

16 15.24 3064.25±372.27

San Marino 5 4.76 1.00±0.00

Turkmenistan 17 16.19 12.18±3.88

Ukraine 11 10.48 1115.82±40.81

Total 105 100.00 617.05±1103.45

Figure 1. Mortality rates for all countries reported in ICD-10 for all years
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Correlation analysis revealed a statistically significant 
and negative relationship between mortality and 
HALE at birth (r=-0.465; p <0.01) and HALE at 60 age 
(r=-0.645; p <0.01). In the correlation analysis taking 
into account the country differences, the relationship 
was not significant (p >0.05), and both relationships 
were significant (p <0.05) (Table 3).

4. DISCUSSION

Mortality rate of malignant melanoma of skin is 

3064.25±372.27, followed by Ukraine with an average 
of 1115.82±40.81 (Table 1) (Figure 1). 

When all deaths were examined, it was observed that 
in general, deaths were limited to 6-7 countries for 
each year and only one country reported in 1998 and 
2017. The highest deaths occurred in Ukraine in 2017.
 
According to ICD-10 mortality reported years graphic, 
mortality means were increasing trend (Figure 2). 

The Highest HALE at birth mean was reported in the 
Cyprus, whereas the lowest mean was reported in the 
Turkmenistan. For the Hale at 60 ages, the highest 
mean was reported in the Cyprus, and the lowest 
mean was reported in Kazakhstan (Table 2). 

Although there have been some decreases in 2005 
and 2007, both HALE means were in increasing trend 
for all countries in the ICD-10 sample (Figure 3). 

Table 2. HALE at birth and at 60 ages for all countries listed in ICD-10

Country
HALE at birth HALE at 60 age

Mean±Std Mean±Std

Seychelles 64.48±0.20 14.97±0.22

Brunei Darussalam 66.75±0.98 14.75±0.87

Cyprus 70.50±0.00 16.90±0.00

Oman 64.40±0.00 14.00±0.00

Sri Lanka 63.40±0.00 14.30±0.00

Syrian Arab Republic 63.35±0.26 13.85±0.16

Azerbaijan 59.60±0.00 13.70±0.00

Belarus 61.47±0.79 13.13±0.35

Kazakhstan 58.46±1.33 12.56±0.26

Russian Federation 59.03±1.44 12.97±0.54

Turkmenistan 58.41±1.38 13.43±0.42

Ukraine 61.32±1.75 13.46±0.72

Total 60.98±2.87 13.54±0.85

Figure 2. Mortality rates for all years reported in ICD-10 in all countries

Table 3.  Correlation analysis results between HALE and mortality rates

Mortality

Without controlled variable

HALE at birth -0.465**

HALE at 60 age -0.645**

Country controlled

HALE at birth -0.066

HALE at 60 age -0.114

Year controlled

HALE at birth -0.305*

HALE at 60 age -0.340*

*p <0.05; **p <0.01

Figure 3. Changes in HALE at birth and HALE at 60 ages within years
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rare compared to other malignancies. Malignant 
melanoma constitutes for 1% of skin tumors. It is 
also reported to be cause of 60% mortality among 
skin cancers. Over the past four decades, the 
incidence of melanoma has increased throughout 
the world.19-23 The results of the study showed that 
only 14 countries among all ICD-10 listed deaths 
were caused by malignant melanoma of skin. When 
the mortality rates of the countries were examined, 
it was seen that the deaths due to malignant 
melanoma of skin were not grouped in developed 
or developing countries. Especially the Russian 
Federation and Turkmenistan were the countries 
where the highest number of deaths was reported. 
HALE at birth and HALE at 60 ages were also low 
in these countries whose geographies, health 
systems and management systems were close to 
each other.

Although its incidence was reported as the highest 
in Australia19, its mortality rate was the highest in 
Russia Federation.24 When deaths due to malignant 
melanoma of skin were examined over the years, 
no decreasing trend or decrease in cases was 
observed. This indicated that there were not 
enough studies on malignant melanoma of skin or 
that the desired improvements in health were not 
achieved.

When the changes in HALE at 60 ages data over 
time were examined, it was seen that life expectancy 
in health increased in general except for the 
decrease in 2004 and 2007. However, despite 
this increase, correlation analysis results showed 
that there was no improvement in deaths due to 
malignant melanoma of skin, and conversely, there 
was an increase in deaths. Therefore, it can be stated 
that the subject of malignant melanoma of skin is 
neglected especially in the developments in health 
services in these countries.

The results of the research show that the malignant 
melanoma of skin mortality rates are concentrated 
especially in certain parts of the world, and political, 
geographical and public administration structures 
of these regions are similar. Therefore, it is useful 
to investigate the cause of death due to malignant 
melanoma of skin in these countries. These deaths 
do not happen randomly between countr ies 
randomly, on the contrary, they are concentrated in 
these countries. Another important finding is that 
healthy life expectancy adequately covers deaths in 
skin diseases.

Correlation analysis results showed that mortality rates 
caused by skin melanoma were more related with 
aging. Correlation coefficient for HALE at 60 ages 
was higher than HALE at birth. These results may be 
interpreted as low mortality health problems may be 
vital for elderly people.
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