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Facing the  Challenges of Aging Population 
in the Turkish Health System

ABSTRACT
Health systems are deeply affected from demographic change since the burden 
of diseases and health expenditures, and struggles in health care delivery sys-
tem are very much related to age groups in a society. This study aims to analyze 
the composition of Turkish society’s age structure compared to available global 
data, mainly focusing on elderly population. In the light of the aging popula-
tion and future demographic assessments, the challenges of the health system 
and possible new policy requirements are discussed, accordingly.   
Keywords: Demographic Changes, Elderly, Aging, Health Services, Health 
Policies

INTRODUCTION
Demographic changes will have profound impacts for almost all organiza-

tions in a society, as well as health systems in the next decades. The global 
aging population with the dependency rate has a great impact on the shape and 
functions of many organizations. Public policy leaders need to look forward 
and prepare for the requirements of the changing structures of the future and 
understand the organizational changes this will bring.

Turkey has recently achieved a great progress in its health system. However, 
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the population of Turkey is getting older, with significant impact on the health 
system priorities together with health professionals and organizations that ful-
fill the requirements.  It is necessary to understand the previous demographic 
trends to estimate future size and characteristics of the older population as 
well as to forecast their demands for services. Analysis of demographic trends 
of the elderly population will also help identify the needed data to make in-
formed policy decisions which are related to the health needs of the elderly 
population in the future.

METHODOLOGY
To understand the trends, the past demographic structure of Turkish popu-

lation and the future projections are obtained from the data of Turkish Statis-
tics Institute (TSI). The growth rate of the population, life expectancy at birth, 
the ratio of different population groups, especially the young and elderly, and 
dependency rates are the main demographic indicators that help to estimate 
future trends and consequences. Population projections in Turkey were pro-
duced using the most recent population data obtained from Address Based 
Population Registration System (ABPRS), established according to Population 
Services Law 5490. National and regional population projections were adjust-
ed by the results of Turkey Population and Health Survey realized by Hacet-
tepe University Institute of Population Studies (Hacettepe Üniversitesi Nüfus 
Etütleri Enstitüsü, 2014).

Health data from United Nations World Population Prospects (UN WPP), 
European Statistical Office (EUROSTAT), and Organisation for Economic 
Co-operation and Development (OECD) provided a valuable opportunity for 
making a comparative analysis. Thus, the demographic trends of the Turkish 
population are more accurately compared with the trends of EU and OECD 
countries as well as the whole world population. 

Population Division of United Nations Department of Economic and Social 
Affairs (UN DESA) prepares and conducts the UN WPP. It is mainly based on 
four different sources: Vital registers of countries, censuses, surveys which are 
conducted by National Institutes or different organizations, and adjustments, 
if needed (UN DESA, 2017).

EUROSTAT is the statistical office of European Union. Its main responsibil-
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ity is to process and publish statistical information about both European Un-
ion and Member States and Norway as well. Year-based population projections 
are some of the works. These projections, based on statistical models, which 
are prepared by a working group and that includes Eurostat and National Sta-
tistical Institutes of Member States. Eurostat annually collects demographic 
and migration data to update the projections and Member States have a legal 
obligation to provide data to Eurostat (European Commission Eurostat, 2017).

OECD also carries out demographic projections. It collects data from differ-
ent sources. For EU member states, it uses Eurostat information. For non-EU 
countries, the data is obtained from World Bank or National Institutes, but 
the data for these countries has country-specific methodological differences 
(OECD, 2019).

The actual and projected growth of the older population, old-age dependen-
cy ratio and total dependency ratio obtained from the data were compared with 
the available data from OECD and United Nations, European Union. OECD 
projections does not go further to 2060 and 2080, thus long-term comparison 
with these data was ignored.

RESULTS AND DISCUSSION 
According to TSI, the population of Turkey was 64.7 million in 2000, 67.2 

million in 2003, 71.5 million in 2008, 76.5 million in 2013 and reached 80.1 
million at the end of 2017 (TSI, 2018). It is expected to become 86.9 million in 
2023 (TSI, 2018). While the rate of population growth was 1.14% from 2003 to 
2013 it is expected to be 1.3% from 2013 to 2023. According to the projection 
of TSI, the population of Turkey will be 100.3 million in 2040 and 107.1 mil-
lion in 2080 (TSI, 2018). Life expectancy at birth has also been increasing as 
it is expected, which means that our people now live longer. Furthermore, life 
expectancy at birth is expected to reach 80.2 years in 2023, which is already 
78.0 (TSI, 2018). While the number of citizens aged under five in Turkey was 
6.1 million in 2003, it remained at the same level until 2013 and reached up 
to 6.54 million by 2018. In 2023, it is estimated to become 6.59 million (TSI, 
2018). If evaluated with the general population counts, it can be seen that the 
percentage of individuals under five decreased from 9.1% to 7.9% between 
2003 and 2013 and it is expected to decrease further to 7.6% in five years (TSI, 
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2018). In other words, child population will relatively decrease. 
On the other hand, elderly population rapidly increases as the population of 

over sixty-five years of age was 4.5 million in 2003, 5.89 million in 2013 and 
6.89 million in 2017. It is expected to reach 8.87 million in 2023. If we estimate 
its proportion based on general population, elderly population formed 6.7% of 
the total population in 2003, 7.7% in 2013, and 8.5% in 2017. It is expected to 
increase up to 10.2% in 2023 (TSI, 2018).

As mentioned earlier, TSI, estimates the population of Turkey to be 100.3 
million in 2040 and 107.1 million in 2080 (TSI, 2018). The population of in-
dividuals under five years of age is expected to be 6.3 million (6.2%) and 5.5 
million (5.1%) in these periods, respectively (TSI, 2018). As it can be seen, in 
2080, with the decreasing trend of our population, the ratio of child population 
continues to decrease as well. The population over sixty-five years of age will 
be 16.3 million (16.2%) in 2040 and 27.4 million (25.6%) in 2080 (TSI, 2018; 
TSI, 2018). It can be seen that aging is rapidly increasing while the growth 
rate of the population tends to decrease. It is understood that one quarter of 
our population will be elderly in the 2070s. Compared to other age groups, the 
elderly population has a higher growth rate than the other age groups. While 
the growth rate of the total population was 12.4 ‰ in 2017, the growth rate 
of the elderly population was 32.2 ‰ which is nearly three times faster (TSI, 
2018; TSI, 2018).

According to the population projection of the United Nations, it is estimated 
that the proportion of elderly people in the world population which was 6.9% 
in 2000 will increase to 15.8 by 2050. While this proportion will change from 
14.3% to 26.6% in developed countries, it will increase from 5.1% to 14% in 
developing countries (UN DESA, 2017). According to the projection of 2060, 
the proportion of elderly people in our country will be 22.6%, and Turkey will 
stand in between the developed and developing countries. 

The ratio of the population over the age of 65, namely the elderly, within 
the population between the ages of 15-64 is called the elderly dependency ratio 
(Porta, 2014, p. 72). The social security systems now in place is on the edge of 
balancing between the size of the working population and the retired. This is 
vital for the sustainability of the pension system. The trends for people to live 
longer and the decline in the ratio of the active working population are dete-

Facing the  Challenges of Aging Population in the Turkish Health System
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riorating the balance by changing the shape of the elderly dependency ratio. 
While the number of elderly people taken care of by the working population 

was 12.9 per 100 workers in 2017, it is estimated to increase to 15.1 in 2023 and 
37.4 in 2060 (TSI, 2018; TSI, 2018). In other words, every three employees will 
take care of an old person. In addition to the significant increase in number 
of people over 65 years of age, which we define as the elderly population, the 
interior demographic change of this elderly population is also very important. 
The proportion of people who are 85 years and over and at much higher risk 
in terms of life limitation and burden of disease is only 9.2% at the moment, 
while the proportion of this population is expected to be 10.5% in 2040 and 
15% in 2060. Eventually, it is expected to rise up to 19.7% in 2080 (TSI, 2018; 
TSI, 2018).

The total dependency ratio, the sum of the young and elderly ratios, is a 
crude index of the total burden on the working population of its support for 
both old and young dependents. The total dependency ratio in Turkey is 45.7 
at the moment, at a point between the OECD (35.0) and EU average (54.5).  It 
is expected to increase in the following decades, and reach 55.2 in 2040, 65.4 
in 2060 and 70.3 in 2080 (TSI, 2018).

The actual and projected growth of the older population, old-age dependen-
cy ratio and total dependency ratio of available data from United Nations, Eu-
ropean Union, OECD and Turkish Statistics are given in the table. The World, 
EU and Turkish indexes can easily be compared in the following figures. OECD 
projections did not go further to 2060 and 2080, thus long-term comparison 
with these data has been ignored. 

Sabahattin AYDIN - Ömer ATAÇ
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Table 1: Actual and projected growth of the older population, 2018-2080 and the dependency ratios. 

Year World (UN) EU OECD Turkey

Elderly 
population 
(>65)

2018 8.9 11.8 17.2 8.7

2025 10.4 22.1 19.6 10.2

2040 14.1 27.0 23.8 16.3

2060 17.8 29.0 - 22.6

2080 20.1 29.1 - 25.6

Total 
dependency 
ratio

2018 - 54.5 35.0 47.5

2025 54.0 56.6 58.2 48.7

2040 56.9 68.7 66.3 55.2

2060 61.9 75.1 - 65.4

2080 64.0 76.4 - 70.3

Old-age de-
pendency ratio

2018 - 30.5 26.5 12.9

2025 16.0 34.5 31.0 15.1

2040 22.1 45.6 39.7 25.3

2060 28.8 50.7 - 37.4

2080 32.9 51.4 - 43.6
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Figure 1: Elderly population (% of total), World average, EU average and Turkey
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Figure 2: The share of dependent population, World average, EU average and Turkey
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Figure 3: Old-age dependency ratio, World average, EU average and Turkey

As seen in the figures, the average figures of European Union are high in 
all indicators including the share of elderly population, total dependency ratio 
and old-age dependency ratio. According to the projections, the slope of the in-
crease will decrease after 2040, but it will reach its highest level in 2060. Cur-
rently, Turkey’s population structure, in terms of old population, total depend-
ency ratio and old-age dependency ratio are very close to the world average. 
However, when we look at future projections, contrary to the low slopes of the 
curves of the world’s population indexes, rapid increases of these indicators 
are observed in Turkish population. So, it can easily be observed that the de-
mographic structure of Turkey, in terms of share of the elderly and dependent 
population, will approach to that of Europe and close the gap in a fast manner.

Although the elderly population and the old age dependency ratio of Euro-
pean countries are high at the moment and will continue to be higher in the 
projections up to year 2080, these countries have the chance for adaptation in 
a reasonable time.  On the other hand, in spite of lower values in the figures, 
the slope of the aging rate of Turkey’s population is very high, showing faster 
demographic changes compared to European countries as well as the world av-
erages. The figures clearly demonstrate these structural diversities. That is to 
say, Turkey will not have the same chance as Europe, for adapting her systems 
to future demographic changes. 

That is why special effort should be made to reorganize Turkey’s health sys-
tem as well as the social security system.  It is extremely vital to take serious 
measures and make a series of reforms for strengthening her systems to re-
spond to the emerging situations in terms of new forms of health care delivery, 
and sustainability.

Sabahattin AYDIN - Ömer ATAÇ
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The Burden Of Elderly Population On The Health System
The burden of disease in elderly people varies both in terms of violence and 

diversity. The major health problems of the elderly include depression, cancer, 
heart diseases, diabetes, fall-related injuries, hearing impairments, impaired 
vision, forgetfulness, severe influenza, osteoporosis, pneumonia, balance 
problems, Alzheimer’s disease and Parkinson’s disease (Detels and Gulliford, 
2015). As a result, almost all of these diseases are chronic and generally require 
more examination and medical treatment. In addition, numbness, shortening 
of reaction time and other side effects can be observed due to the medicines 
which were taken at old ages. Therefore, falls and fractures are frequent and 
limitations of movement, newly appearing disability and special care needs 
constitute additional burdens. There isn’t any definite limit to describe what 
day-to-day work can result from the loss of intellectual capacity and reflex re-
duction in the elderly. Activities such as using machinery, driving, lighting a 
fire and so on can sometimes cause not only to harm themselves but also to 
their environment (WHO, 2011; WHO, 2015).

New System Requirements for the Future Population
It is normal to see increasing interest in the fields of science related to life 

and health within the aging population. In this aspect, the character, diversity 
and even the job descriptions of the health professionals, who are struggling 
for the health of people, will change as well (WHO, 2015; Kuhlmann, 2006). It 
is obvious that addressing the old age only through physical or mental chronic 
diseases in medical sense is insufficient since aging is a natural process. A good 
understanding of this phenomenon will help to achieve healthy aging. 

Gerontology is a discipline that examines the aging process. In the future, 
we should expect this discipline to become more prominent, and relevant stud-
ies to focus more on this area. In addition, geriatric medicine is a medical dis-
cipline that deals with the health of elder people. It aims to provide prevention 
and treatment of diseases and disabilities in this group (Halter et. al., 2017). 
Compared to other medical disciplines, it is very likely that geriatrics will also 
be a very important field since a high number of patients expected in the fu-
ture. The importance of some medical disciplines such as cognitive neurology 
which focuses on diseases such as internal medicine, cardiology, rheumatolo-

Facing the  Challenges of Aging Population in the Turkish Health System
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gy, chest diseases, physical therapy and rehabilitation, oncology, Alzheimer, 
and Parkinson will also increase with the aging population. In the meantime, 
professions such as gerontologists, physiotherapists, elderly care workers, 
home care workers and occupational therapists will be more important in the 
future (Halter et. al., 2017; Simmers et. al., 2009).

It is not surprising to expect that drug research activities and a large eco-
nomic sector of medical studies will focus on non-communicable diseases, 
especially cancers (Arensberg, 2017). The demands of elder people and the 
services for their needs are important in many aspects. Elderly care has also 
become a profession requiring special competencies like other professions 
such as child care which has transitioned from being a traditional maternity 
practice to a profession. This discipline will become more and more important 
as the proportion of the elderly population increases. In the course of elderly 
care services, we are going to meet with some concepts used in the West today 
such as assisted living, adult day care, short-term care, long-term care, nursing 
homes, home care, and hospice (Hui et. al., 2013).

Elder people cannot handle all of their needs on their own due to their dis-
abilities. In their daily life, it is aimed to ensure that they are supported with 
human resources and technological tools to maintain their quality of life. This 
situation is called as supported life (Kleinberger et. al., 2017). As the nuclear 
family structure is spreading and almost all of young family members have 
a lifestyle outside of their home in which they live their active daily life, the 
elders are often alone. Even children who share the same house with their old-
er family members are likely to accompany them at night, but they have to 
leave them alone during the daytime because of the intensive pace of daily life. 
Similar to the childcare service in which working parents leave their children 
during the daytime, the service area that appears to take care of the elderly 
person is called daytime adult care. Daytime rehabilitation centers, day care 
centers with dementia, psychiatric day care, and rehabilitation centers can also 
be some other examples. Sometimes, it can be a service type which aims to 
take care of an elderly or a disabled person temporarily in order to allow the 
household to rest or to do their timely work. Sometimes, this can be for longer-
terms including full-time stays due to holidays, business travels or decisions of 
the family members not to share the same house. In this case, long-term care 

Sabahattin AYDIN - Ömer ATAÇ
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is mentioned in the sense that it can be given as an example of a temporary and 
permanent retirement home.

Under the influence of contemporary social structure and ever-changing 
needs, an important issue waiting for elders who need enhanced care is the 
days spent in the last period of their lives. A growing number of people who 
live longer have non-communicable diseases which often become the causes of 
their death. We have increasing number of people whose treatments are limit-
ed to palliative care and are at the end of their lives. The fact that these patients 
spend their last days in health facilities is a serious burden and leads to loss of 
opportunities for other treatable patients. It is not possible for those patients 
to receive adequate service in their family environment where home care facil-
ities are commonly scarce. The service provided in special care centers estab-
lished to take care of such patients is called terminal patient care (Hui et. al., 
2013; Poor and Poirrier, 2000).

Home in which they spend their daily lives is actually the most suitable care 
environment for people whether they are very old, or they have some kind of 
chronic diseases. It is more efficient for the sake of both economy and patient 
comfort. However, home care, which is a service model where the needs of life 
comfort and healthy life can be provided, requires special organization (Kim 
and Antonopoulos, 2011). This unique service style, which was initially prac-
ticed by local governments in our country. Later on, Ministry of Health tried 
to implement it as a national policy, whereas, the policy still needs to be devel-
oped as home care and home health care. Under the social security umbrella, 
there is a need for more comprehensive structuring. These concepts can also 
be transformed in accordance with the form of our own behavior and cultural 
structure. In particular, the existence of the family institution and the interde-
pendencies between the family members require that certain services to be re-
defined and interpreted in their own capacity. While the nuclear family struc-
ture becomes more common in the society, the group of single living elderly 
people is becoming more and more prevalent. Even this is not the case gener-
ally, we are not able to save our old parents from their loneliness. Even though 
they might not be in the need of physical care, the development of related psy-
chosocial problems is inevitable for them as our lifestyle that we embrace today 
also produces problems that were not common in the past. We have to foresee 

Facing the  Challenges of Aging Population in the Turkish Health System
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that the problems of the growing old population will also grow with a higher 
velocity. It is necessary to develop social policies and health policies in order 
to prevent this situation and to define the responsibility of the public partners 
in these policies. More social activity fields for the elder population, creating 
more available occupations for social interaction and more cognitive exercis-
es such as, travel, chatting, discussion, communication and prayer, or regular 
actions such as walking, shopping, voluntary service, and worship can be seen 
as the simplest protective precautions. For example, the elders in an Anatolian 
village or in a neighborhood environment who regularly go to the mosque to 
perform their prayers plays an important role in the construction of their daily 
lives. The positive effects of tea parties and camellia conversations with their 
peers who come to the mosque cannot be denied in terms of social integration. 
It is possible to find solutions that can facilitate their social integration by tak-
ing the intellectual, cultural, belief patterns and habits of the target audience 
into consideration. Although the traditional structures of small neighborhoods 
and villages in closed societies produced such solutions within themselves, the 
housing structure of the modern country life remains unresolved in this case 
primarily because of the traffic chaos and the intense working life in cities.

Future Health Policy Challenges 
With the aging population, our health policies will have to change too. In 

fact, it seems inevitable that public health services which prioritize maternal 
and child health will evolve into type of policies that prioritize the elderly pop-
ulation as the latter continues to develop a more fragile group. It will be nec-
essary to broaden and even redefine the primary health services for the elder-
ly population. After healthy growth and healthy motherhood, healthy aging 
should also be considered in public policy. If we differentiate elderly related 
policies under three different headings, such as direct health services, primary 
care services and social services, the systematics of the policies to be developed 
emerge as well. While the Ministry of Women, Family and Social Affairs will 
be responsible for social services towards the elderly, primary health care and 
health services will be undertaken both by the Ministry of Health and Social 
Security Institution. However, since the limits of these areas of responsibility 
cannot be as clear as they are supposed to be, these institutions need to work 

Sabahattin AYDIN - Ömer ATAÇ
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together in order to determine the limits of responsibility, and to avoid gaps 
or duplications.

As usual, health services for the elder population can be categorized into two 
groups: inpatient and outpatient. Elderly people who are unable to take care of 
themselves and who cannot be cared for at home are hospitalized and treated. 
For this, various institutional organizations can be made, or solutions can be 
found within the common health institutions. However, the preferred action 
is to keep the elder population in their vicinity and home. The public health-
care services can be organized for this purpose. In our country, limited mo-
bile home care services which were initiated partially by local administrations 
have started to take place at a limited level within the health system by the 
initiative of the Ministry of Health (Ministry of Health, 2010; Official Gazette, 
2005). For instance, we can provide services such as home care, assisted living, 
home care and nursing service, and terminal patient care at home in order to 
meet the general needs of the elder population. In order to keep these services 
around the environments of the elder population easily and to make these ser-
vices sustainable, specially designed centers, which take care of these people 
at day time and send them home at night hours, can be organized. Daytime 
rehabilitation centers, day care centers for dementia patients and psychiatric 
day care and rehabilitation centers can be some examples.

It is known that health expenditures per elder person are higher than the ex-
penditures made for the rest of the population. According to different studies, 
per capita spending amount for elderly people over 65 years old is 2.7-4.8 times 
higher than other age groups. There are also great differences between the sub-
groups of the elderly population. It is estimated that the health expenditure per 
person in the age group 85 and over is 3 times higher than the 65-74 age group, 
and 2 times more than the 75-84 age group. According to a study comparing 
the Medicare health expenditures of the years 2001, 2006 and 2011, 96% of 
the population over 65 years of age received health care services resulted with 
health expenditure during this time. In a decade, healthcare spending for the 
elderly in America increased by more than $ 100 billion (2001: $ 304 billion, 
2011: $ 414 billion) (Mirel and Carper, 2014). In addition, the rate of increase 
in per capita health expenditures for the elderly is higher than that of non-el-
derly people. For example, the ratio of elderly health expenditure per capita 
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in the US to the expenditure of non-elderly people was 3.0 in 1987 and 3.9 in 
the 1990s (Fuchs, 1998). In the analysis of Medicare expenditures in 1953-87, 
the annual increase in health expenditures per person for 1-64 age group was 
4.5%, while this increase rate was found to be 8% over the age of 65 (Cutler and 
Meara, 1997). In short, the elderly population constitutes a bigger proportion 
in health expenditures per capita and the rate of increase in health expendi-
tures is higher for this group as well.

It is not difficult to analyze the causes of elderly people’s health expendi-
tures. Aforementioned chronic diseases and additional care services for the 
elderly are the main reasons for this expenditure. In addition, due to the high 
drug consumption period, the new drug development studies of the pharma-
ceutical industry primarily focus on diseases related to the elderly, particularly 
cancer and cardiovascular diseases. R & D costs and market revenues in this 
area are attributed to health expenditures through the consumption of a large 
number of limited effective drugs by the elderly population. We have to keep 
in mind that the pharmaceutical industry producing drugs for chronic diseas-
es creates increasingly significant power by managing an important source of 
finance and carries the risk of influencing the health system by means of drug 
consumption for its own interests.

In short, the dependence of the rapidly growing elderly population, the burden 
of chronic illness, and the service areas required for this population will cause a 
significant increase in health expenditures. Even if this source might be provided 
in some way, the higher rate of increase in health expenditure per capita of the 
elderly population still threatens the sustainability. The fact that the elderly de-
pendency ratio will reach to 15.1 in 2023 and to 37.4 in 2060 shows how difficult 
it is to generate resources in this area. Given the fact that our population is rap-
idly aging, we cannot solve the problem of old age in the natural course of health 
financing. Since health expenses might be shifted towards elderly groups because 
of their urgent health service needs, this situation constitutes the risk of neglect-
ing other age groups or making concessions in collateral packages as well. There-
fore, an extra “age budget” should be established in health financing by estimating 
the additional burden of aging. This means the need for new resources. We need 
to plan these resources separately for public health policies directed to healthy 
aging, health care for the elderly, care and social support services for them. 
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The Correlation  Analysis of  Relative Values 
of  Drugs and the Health Service Tariffs in 
Private Health Insurance System in Turkey

ABSTRACT 
Diagnostic Related Groups (DRG) is used to classify patients/cases that have 
similar services in the treatment as they have similar diagnoses. The costs of 
qDRG cases are represented by a numerical value called “relative value”. In-
itially developed for grouping hospital costs on the basis of diagnosis, DRG 
started to be taken as reference widely by insurance companies in the case 
based payment model. The first study about the DRG in Turkey was initiated 
in 2005 with public-university cooperation and has carved an important role 
in the global budget implementation of Ministry of Health (MoH) since 2009 
using the Australian DRG model. However, any work related to the DRG in the 
private health insurance sector in Turkey has not been conducted. The pay-
ments of private hospitals by the private insurance companies are based on 
the pay for service payment model and the service prices are calculated mostly 
considering the minimum wage tariffs of the Turkish Physicians Association 
(TPA). Although some arrangements have been done on the relative values 
by the MoH regarding the wages in the public sector; there has been no study 
of how the relative values   are in line with the prices in private hospitals. This 
study aims to measure the correlation between the DRG relative values of Tur-
key and the health care service prices that private hospitals charge to private 
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health insurance companies. The data set gathered by CompuGroup Medical in 
a TUBITAK project includes the damage files and their corresponding DRGs. 
The correlation between dama g e amounts and relative values of 2.144 files 
is measured as 0,41. Secondly, the correlation between the average damage 
amounts of 235 DRGs and the relative value was also measured as 0.43. Thus, 
the relationship between the health care service prices of the private hospitals 
charged to private insurance companies and the DRG relative values   used by 
the MoH has been measured to be weak.
Keywords: Diagnosis Related Groups, Turkish Medical Association, relative 
value, correlation analysis.

INTRODUCTION
From the first civilizations in the world, until this time, health services have 

always  in existance. It has been observed that the services, which were pre-
viously focused on physicians and nurses, have been transformed since the 
second half of the twentieth century, gaining a size between sectors and pro-
fessions ( İstanbulluoğlu, Güleç & Oğur, 2010).

Health financing can be defined as the creation of the resources necessary 
to meet the costs that result from health services (Uğurluoğlu, Özgen, 2008). 
The basic resources are used to meet the health costs; taxpayers, social health 
insurance premiums, private health insurance premiums, individual medical 
savings accounts, out-of-pocket payments, debts and donations (Cutler, Reber, 
1998).

According to the reimbursement model in a country and the health insur-
ance of the person receiving the service, payment is made from the service 
provider from appropriate sources. 

Common and accepted payment models are (Lilford, Brown CA,  Nicholl, 
2007):
1.Fixed budget-based payment
2.Pay per transaction
3.Pay per person
4. Pay per case
5. Result-based payment

Deciding which health reimbursement models are used in a country is one 
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of the most important issues in managing the country’s health budget. Howev-
er, this decision is not merely a matter of financial management, but rather an 
element that affects the performance and quality of the service offered (Tatar, 
2011).

DRG Practice in the World
Diagnosis Related Groups is a case-based payment model. Based on clini-

cal and demographic data of the patients, they are grouped according to cost-
based systems (Cesur, 2015).

The DRG System was first used in 1973 by Yale University researchers in 
the United States for hospital cost and quality control. Most of the developed 
countries have also been the main intermediaries of the hospital reimburse-
ment system (Aktulay, 2009), (Busse, Schreyögg, Smıth, 2006), (Sarı, 2017). 
This system, which was initiated in 1973, used the updated version of ICD 
9-CM because of the complexity of their health systems, although it was origi-
nated by US-Yale University. 

Since the 1990s would be, other countries in this area have begun to come to 
the forefront. Scandinavian countries since the mid-1990s; Sweden, Norway, 
Denmark, Estonia, Latvia, Finland, Iceland have established Scandinavian pa-
tient classification system as “NordDRG”. The first version was completed in 
1996 and is updated every year.

Nord-DRG = (794 DRG GROUP).
Each country can use the DRG system for different purposes. These aims 

can be considered as the creation of hospital budgets, the calculation of costs, 
the development of health policies, the planning and researching, the improve-
ment of service utilization, the increase of transparency level (Arık, 2016).

DRG Practice in Turkey
DRG work in Turkey at Hacettepe University Research Project (HUAP) 

started in 2005 as a sub-project (Akdağ, 2011). 
The relative values of the 661 Diagnostic Related Group produced after the 

cost analysis study conducted in 81 hospitals in the pilot study carried out in 
Turkey DRG are taken into account (Tükel, 2010).
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The Health Service Tariff of Turkish Medical Association 
Another wage scale used in Turkey was a published tariff used by the Turk-

ish Medical Association (TMA), showing doctors’s tariff charges and practice 
principles. This tariff, which is mainly used for physician services in private 
hospitals, is a basis for the payment of private health insurances and private 
hospitals. The wage is calculated by multiplying the general coefficient deter-
mined twice a year by the unit value determined for each medical procedure, 
separately for each province, and adding the 8% VAT (Turkish Medical Associ-
ation Medical Practices Database, 2017). According to the agreement between 
the insurance company and the private hospital, this amount is multiplied by 
another coefficient to determine the final fee.

METHODOLOGY
The total number of files in the study, the number of different DRGs and 

different hospitals are shown in the graph below:
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288 235
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Number of İnstitutions

Number of files on DRG basis

Data Gathering
The data set in the study used the damage files that were transferred to the 

electronic centers of the insured who received the hospital treatment services 
for the underwriting of the patients under the TEYDEB project number 3110186 
of CompuGroup Medical (CGM) (hereinafter referred to as Company). These 
files do not contain the identity information of the insured person, only the 
damage file information is included. The Company provides a wide range of pri-
vate health insurance companies with the provision, compensation, risk assess-
ment, etc. is a third-party service provider that offers services. For this reason, 
it can give provision of pharmacy and hospital provision, both through the call 
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center; and electronically as provision. Therefore it can manage this data. In this 
study, the data for 2012 were have been reviewed  and the results were analyzed.

Determination of DRG Code and Relative Value of Damage Files
A total of 2,144 hospitalized treatment injury files were reviewed by a physi-

cian who was also a company employee, and the Ministry of Health’s data set 
(diagnosis, procedures, length of stay, etc.) sent to the DRG system was deter-
mined. This data set was recorded in the Ministry’s on-line DRG system and the 
Ministry of Health’s DRG code for the relevant damage file was learned and the 
relative value of this TIG code and the MDC group that included this DRG were 
noted. At this point, the basic information of the damage file at hand can be add-
ed to the DRG code of the relevant file. The final set of data obtained is as follows:

1. Hospital Type (A, B)
2. Damage Date
3. Amount of Loss (TL)
4. MDC Code
5. DRG Code
6. Relative Value
7. Length of Stay (days)

Creating a Summary Table
From the data set obtained, the following indicators were calculated for 

each DRG group through the analysis screens developed with QlikviewTM Per-
sonal Edition:
1. Total Number of Files
2. Minimum Damage Amount (TL)
3. Maximum Damage Amount (TL)
4. Average Amount of Damage (TL)
5. Standard Deviation (Damage Amount, TL)
6. Total Damage Amount (TL)
7. Minimum Admission Time (Days)
8. Maximum Sleep Time (Days)
9. Average Sleep Time (Days)

Gizem GENÇYÜREK - İlker KÖSE
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Correlation Analysis
Correlation Analysis the measure of the relationship between the two varia-

bles and varies from -1 to +1 (Köse, 2018).
Regarding the strength of the correlation coefficient, the following defini-

tions have been made;
0.01 - 0.25 Very weak relationship
0.26 - 0.49 Weak relationship
0.50 - 0.69 Intermediate relationship
0.70 - 0.89 High relationship
0.90 - 1.0 Very high correlation

Two different correlation analyses ere performed in our study. In the first 
place, a correlation analysis was conducted between the payment amounts of 
2,144 claim files for which the hospital requested payment from the insurance 
company for the health services provided by the private hospitals by the pri-
vate health insurance companies and the DRG values for which the same files 
correspond. 

In this analysis, separate correlation analysis for a different number of dam-
aged files per DRG is examined and how the correlation with the increase in 
the number of files is measured.

In the second analysis, the correlation between the mean values of the dam-
age files corresponding to 235 different DRG groups and the relative values of 
these DRG groups was calculated.

Finally, a third analysis was carried out and a correlation analysis was per-
formed between the relative values of a set of DRG heights corresponding to 
the MDC groups.

RESULTS
Correlation Analysis between Claims Amount and Relative Value

The correlation between the damage amount of 2,144 damage files in our 
datum and the corresponding values of the corresponding DRG group in the 
same file was found as 0,4135. This value shows us that the power of the corre-
lation coefficient is “weak”.

The low correlation between the damage amounts and the relative values 
of all the damage files made us think that it would be useful to do the same 
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correlation analysis for each MDC group as well. When we divide the data set 
for each MDC group in this framework into sub-clusters and re-analyze the 
correlation between the damage amounts and the relative values, the following 
tabular values are obtained:

Table 1: Correlation Analysis between Claims Amount and Relative Value

MDC Group Number of 
DRG

Number of 
Files

Correlation 
Value

Correlation 
Coefficient 
Power

MDC - 01 Nervous System 
Diseases 13 45 0,78 High 

relationship

MDC - 02 Eye Diseases 14 84 0,30 Weak 
relationship

MDC - 03 ENT and Mouth 
Disorders 16 388 0,46 Weak 

relationship

MDC – 04 Respiratory System 
Diseases 16 221 0,44 Weak 

relationship

MDC - 05 Circulatory System 
Diseases 18 60 0,22 Very weak 

relationship

MDC - 06 Digestive System 
Diseases 28 271 0,37 Weak 

relationship

MDC - 07 Hepatobiliary System 
and Pancreas Diseases 11 59 0,09 Very weak 

relationship

MDC - 08 Musculoskeletal and 
Connective Tissue Diseases 29 184 0,46 Weak 

relationship

MDC - 09 Skin, Subcutaneous 
(Subcutaneous) Tissue and 
Breast Diseases

14 285 0,52 Intermediate 
relationship

MDC - 10 Endocrine, Nutritional 
(Nutrition) and Metabolic 
Diseases

9 51 0,67 Intermediate 
relationship

MDC - 11 Kidney and Urinary 
Tracts (Urinary Tract) Diseases 11 73 0,29 Very weak 

relationship

MDC - 12 Male Reproductive 
Organs Diseases 9 19 0,74 High 

relationship

MDC - 13 Female Reproductive 
Organs Diseases 10 139 0,41 Weak 

relationship

MDC - 14 Pregnancy, Birth and 
Puerperium 8 177 0,34 Very weak 

relationship

MDC - 15 Newborn (and Other 
Neonates) 3 21 0,15 Very weak 

relationship

Gizem GENÇYÜREK - İlker KÖSE



28

Journal of Health Systems and Policies, Volume: 1, 2019, Number: 2

 

MDC Group Number of 
DRG

Number of 
Files

Correlation 
Value

Correlation 
Coefficient 
Power

MDC - 16 Blood and Blood 
making Organs and Immune 
Diseases

4 5 -0,7

High 
relationship 
in a negative 
direction

MDC - 17 Neoplastic diseases 
(Hematological and solid 
neoplasms)

6 7 0,37 Weak 
relationship

MDC - 18 Infectious and Parasitic 
Diseases 7 30 0,36 Weak 

relationship

MDC - 19 Mental Health 
Disorders 1 1 -

Correlation 
cannot be 
analyzed

MDC - 21 Injuries, Poisoning, and 
Toxic Drug Effects 5 20 0,58 Intermediate 

relationship

MDC - 22 Burns 1 2 -
Correlation 
cannot be 
analyzed

MDC - 23 Factors Affecting Health 
and Other Types of Contacts 
Established by Health Services

1 1 -
Correlation 
cannot be 
analyzed

Leading-Major Diagnostic Classes 1 1 -
Correlation 
cannot be 
analyzed

Correlation Analysis According to Damage Number 
of Files Per DRG

The number of damage files that are common to DRG groups in our data 
set varies. The higher the number of damaged files per DRG, the healthier the 
average damage corresponding to the DRG is. Therefore, the results were ob-
tained when we do the correlation analysis by taking the data set which is more 
than 1, 2, 3, 4 and 5, and the number of damage files per DRG is given in Table 
2.

The Correlation  Analysis of  Relative Values of  Drugs and the Health Service Tariffs in Private Health Insurance System in Turkey



29

Journal of Health Systems and Policies, Volume: 1, 2019, Number: 2

Data set Number of 
DRG

Number of 
Files

Correlation 
Value

Correlation 
Coefficient 
Power

All files 235 2.144 0,4331 Weak 
relationship

Damages with more than 1 
file per DRG 157 2066 0,6328 Intermediate  

relationship

Damages with more than 2 
files per DRG 126 2004 0,6635 Intermediate 

relationship

Damages with more than 3 
files per DRG 107 1947 0,6888 Intermediate 

relationship

Damages with more than 4 
files per DRG 92 1887 0,6753 Intermediate 

relationship

Damages with more than 5 
files per DRG 80 1827 0,4763 Weak 

relationship

Table 2: Correlation Analysis According to Damage Number of Files per DRG

Correlation Analysis between Average Damage
 Amounts and Relative Value in DRG Groups

An analysis of the correlation between the damage amount of each damage 
file and the corresponding value of the DRG corresponding to the damage file 
gave us important information. However, since there may be a large number 
of damage files for the same DRG group, it has been evaluated that it is useful 
to perform a correlation analysis between the average damage amount of the 
damage files and the corresponding value of the DRG corresponding to the 
damage files, as well as the damage amount of each of the files. In this case, a 
correlation analysis was performed between the average damage amount and 
the relative values for 235 different DRGs.

In the calculation made, the correlation coefficient was found 0.4135 for 
2.144 separate files and calculated as 0.4331 for 235 different DRGs. Although 
there is a slight increase as seen, the strength of the correlation coefficient is 
still in the “weak” class.
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Table 3: Correlation Analysis between Average Damage Amounts and Relative Value in DRG 
Groups

MDC Group Number of 
DRG

Number of 
Files

Correlation 
Value

Correlation 
Coefficient 

Power

MDC - 01 Nervous System 
Diseases 13 45 0,84 High relationship

MDC - 02 Eye Diseases 14 84 0 No relationship

MDC - 03 ENT and Mouth 
Disorders 16 388 0,31 Weak 

relationship

MDC – 04 Respiratory 
System Diseases 16 221 0,85 High relationship

MDC - 05 Circulatory System 
Diseases 18 60 0,14 Very weak 

relationship

MDC - 06 Digestive System 
Diseases 28 271 0,25 Very weak 

relationship

MDC - 07 Hepatobiliary 
System and Pancreas 
Diseases 11 59 0,04

Very weak 
relationship

MDC - 08 Musculoskeletal 
and Connective Tissue 
Diseases 29 184 0,40

Weak 
relationship

MDC - 09 Skin, 
Subcutaneous 
(Subcutaneous) Tissue and 
Breast Diseases

14 285 0,73 High relationship

MDC - 10 Endocrine, 
Nutritional (Nutrition) and 
Metabolic Diseases

9 51 0,67 Intermediate 
relationship

MDC - 11 Kidney and 
Urinary Tracts (Urinary Tract) 
Diseases

11 73 0,38 Weak 
relationship

MDC - 12 Male Reproductive 
Organs Diseases 9 19 0,77 High relationship

MDC - 13 Female 
Reproductive Organs 
Diseases

10 139 0,38 Weak 
relationship

MDC - 14 Pregnancy, Birth 
and Puerperium 8 177 0,84 High relationship

MDC - 15 Newborn (and 
Other Neonates) 3 21 0,60 Intermediate 

relationship

MDC - 16 Blood and Blood 
making Organs and Immune 
Diseases

4 5 -0,11

Very weak 
relationship in 
the negative 

direction
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MDC Group Number of 
DRG

Number of 
Files

Correlation 
Value

Correlation 
Coefficient 

Power

MDC - 17 Neoplastic 
diseases (Hematological and 
solid neoplasms)

6 7 0,33 Weak 
relationship

MDC - 18 Infectious and 
Parasitic Diseases 7 30 0,56 Intermediate 

relationship

MDC - 19 Mental Health 
Disorders 1 1 -

Correlation 
cannot be 
analyzed

MDC - 21 Injuries, Poisoning, 
and Toxic Drug Effects 5 20 0,72 High relationship

MDC - 22 Burns 1 2 -
Correlation 
cannot be 
analyzed

MDC - 23 Factors Affecting 
Health and Other Types of 
Contacts Established by 
Health Services

1 1 -
Correlation 
cannot be 
analyzed

Leading-Major Diagnostic 
Classes 1 1 -

Correlation 
cannot be 
analyzed

In our study, we found a correlation value of 0.4331 for the analysis of 2.144 
files and 235 diagnostic related groups. From this, we can say that the cor-
relation between the healthcare prices of private hospitals charged to private 
insurance companies and the DRG relative values that the Ministry of Health 
is using is low.

DISCUSSIONS AND CONCLUSIONS
Two different correlation analyses were conducted in our study in which we 

aimed to analyze the relationship between the relative values of the DRGs and 
the health service prices of private hospitals charged to private health insur-
ance companies, as below.

In the first analysis;
The correlation between damage amounts and the relative value was ana-

lyzed and the correlation between the damage amounts of 2,144 distinct claim 
files in our data set and the corresponding relative values of DRG of this file 
was found as 0,4135. This value has shown us that the correlation is weak.
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In the second analysis;
It is aimed to analyze the correlation between the average damage amounts 

and the relative value of DRG Groups. For this purpose, a correlation analysis 
was performed between the average damage amount and the relative value for 
235 different DRGs. The correlation coefficient of this analysis is calculated as 
0,4331. This value has also shown us that the correlation is weak.

Although there is a slight change in the results of the analysis by going out of 
this way, when analyzing the correlation analysis by both methods; it has been 
determined that the correlation between the relative values of the DRG and the 
health service amounts paid by private health insurance companies to private 
hospitals is weak. 

However, when we look at the correlation between the payment amounts 
and the corresponding DRG relative values for each MDC groups; the corre-
lation was only high for 2 out of 23 MDC groups. Similarly, when we look at 
the correlation between the average payment amounts and the corresponding 
DRG relative values for each MDC groups; 6 out of 23 MDC groups have a high 
correlation. The remaining correlation coefficients vary from moderate, weak, 
or very weak.

However, the determination of the DRG provisions for these cases in private 
hospitals has been rather troublesome as each damage file needs to be record-
ed in the on-line DRG system of the MoH. For this reason, the number of sam-
ples that our study is based on can cover up to 2,144 damage files and up to 235 
DRG groups. Additionally, the 235 DRG groups we analyzed and the MDCs 
they were included had a very meaningful and useful result. The most valuable 
information for the decision makers on the relative values of the DRGs is that 
the result of the Damage Amount / Relative Value section in the current data 
set is the determination of the DRGs that are too high or too low than the data 
set average. Further studies covering more of the DRG groups in subsequent 
investigations will further advance the benefits obtained here.
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Innovative Methods and Learning 
Techniques Used to Improve the Quality 
of Education in Slovakia in Nursing

ABSTRACT
The university education system in nursing is currently strengthened by the Eu-
ropean directives, enhanced by the adoption of the Bologna Declaration and im-
plemented into the curriculum of university institutions in Slovakia. In the pro-
cess of learning in nursing, various methods and techniques are used to improve 
the quality of the education. The aim of the paper is to present the structure of se-
lected innovative learning methods and techniques used at the Faculty of Health 
Care University of Presov in Presov. According to new accreditation of the nurs-
ing study programme, the followings are used in the 1st and 2nd degree of learn-
ing: Workshop, Educational plan, Nursing process, Managerial diary, Ishikawa 
diagram and SWOT analysis. In the 1st degree of learning, the Nursing Process 
and Educational Plan are often used, and in the 2nd degree of learning, the Mana-
gerial Diary is often used. Each method or technique represents a different work-
load for the student. This workload and the amount of work spent on the student 
is taken into account in the credit education system. In general, these methods 
improve the learning process in nursing in both degrees of education institution. 
Keywords: Nursing, Innovative Methods, Learning Techniques, Student’s 
Workload.
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Innovative Methods and Learning Techniques Used to Improve the Quality of Education in Slovakia in Nursing

INTRODUCTION 
The current education in Slovakia in nursing is influenced by the criteria of 

European Directives and reinforced by the Bologna Declaration. The profile of 
the study is implemented in the curriculum of the university institutions.

An important document in the development of the curriculum has been Di-
rective 2005/36/EC and the current European Parliament Directive 2013/55/  
EU, which is binding on all Member States of the European Union. The Direc-
tive defines minimum requirements for the start of nursing training, a stand-
ard length of study at a university which lasts for at least 3 years and contains 
at least 4 600 hours of theoretical and clinical training. The Directive also con-
tains information on the system for the recognition of professional qualifica-
tions in the EU. 

Its aim is to create a single European platform for nursing education as well 
as to integrate nursing education into higher education systems, provide more 
flexibility in the labor market, liberalize services, promote automatic recog-
nition of qualifications in a given profession, labor mobility and facilitate ad-
ministrative procedures (Directive 2005/36/EC of the European Parliament; 
Öhlén et al., 2010).

Aim of the Paper   
In order to improve the quality of education in the nursing, various meth-

ods and techniques of learning are used. The aim of paper is to present the 
structure of selected innovative learning methods and techniques used at the 
Faculty of Health Care University of Presov in Presov, which are used in the 1st 
and 2nd degree of nursing education. 

METHODOLOGY
When selecting learning methods and techniques, it is necessary to know 

and consider the student’s workload required to achieve specific learning out-
comes. The credit system reflects the total amount of work required to success-
fully finish the entire year of study.
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Nursing Study Programme of the University 
Education in Slovakia 

In the historical context, nursing education in Europe has been influenced 
by the Bologna Declaration, the Munich Declaration, the World Health Or-
ganization (WHO), the International Council of Nurses (ICN), the European 
Guidelines and many others that currently emphasize  the benefits of nursing 
and nursing education (Hanzlíková, 2011).

Nursing is a study programme, administered by the Ministry of Education, 
Science, Research and Sports of the Slovak Republic through which the gradu-
ate of the study programme gains the professional ability/qualification to prac-
tice the profession or is prepared to continue in following university studies 
(Hudáková et al., 2016).  

The nursing study programme is compiled according to competencies of the 
Government Regulation No. 296/2010 Coll., Decree of the Ministry of Health 
of the Slovak Republic No. 364/2005 Coll. (now Decree No. 95/2018 Coll.) is 
amended. 

Persuant to Act No. 131/2002 Coll. on Higher Education the professionally 
oriented bachelor study programmes of the 1st degree of university study are 
focused on the acquirement of theoretical and practical knowledge in case of 
an occupation performance based on a current state of science and art with the 
possibility to continue in university study of the 2nd degree (Act No. 131/2002 
Coll.; Hudáková et al., 2016). The standard length of the 1st degree (bachelor 
study) of nursing study is 3-4 academic years in full-time and 4 academic years 
in part-time. In relation to European Directive, the study programme consists 
of  minimum 4 600 hours, half of which is practical education and minimum 
of one third is theoretical education. 

Clause 1 §53 of the Act No. 131/2002 Coll. quotes that the study programme 
of the 2nd degree is focused on the acquirement of theoretical and practical 
knowledge based on the current state of science, technology or art, manage-
ment and on development of skills of their creative application in the exer-
cise of the profession. The standard length of the 2nd degree (master study) 
of nursing study is 2-3 academic years in full time and 3-4 academic years in 
part-time. 

A graduate of the 2nd degree of higher education can continue their studies 
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at university according to doctoral nursing study programme of the 3rd degree 
(Act No. 131/2002 Coll.; Hudáková et al., 2016).  

According to European Directives 2005/36/EC, 2013/55/EU and Decree of 
the Government of the Slovak Republic No. 614/2002 Coll. on the Credit Sys-
tem, the minimum requirements for the content of nursing education in Slo-
vakia are divided into 2 sections: theoretical disciplines (nursing disciplines, 
basic medicine disciplines and social science disciplines) and practical disci-
plines. Subjects of the nursing study programme are divided into: compulsory 
(comprise 75-80% of study programme), compulsory optional (comprise 15-
20% of study programme), and optional (comprise 5% of study programme). 
Prerequisite subjects are very important subjects due to their content and their 
connection to other subjects which allow students to continue in their studies 
(Kuriplachová et al., 2014;  Decree of the Government No. 614/2002 Coll.).

Methodology for theoretical and practical education in nursing study pro-
gramme (of the 1st and 2nd degree) includes: Workshop, Educational plan, 
Nursing process, Case studies, Seminars, Reviews, Quizzes, Online assess-
ment, Managerial diary, Research papers focusing on student comprehension, 
Projects focusing on the development of student knowledge and skills, Ishika-
wa diagram, SWOT analysis and other (Hudáková et al., 2016). Some of them 
are being used at the Faculty of Health Care University of Presov in Presov in 
order to improve the educational process at the institution. 

The Credit System and Studentʼs Workload in Nursing Study 
Programme at the Faculty of Health Care University of Presov in 
Presov   

Completing the course, seminar, module, etc. the student gets a set number 
of ECTS credits. Each ECTS credit represents the amount of studentʼs work-
load accomplished in that period of time. The Credit Hour System proposes 
that 1 credit corresponds to 25–30 hours of total student working. It has been 
used for measuring the student workload, faculty workload, tuition, costs of 
the programme and funding. It was originally developed by the Carnegie Insti-
tute in America. This formula states that one hour of teaching in a classroom 
per week, for a total of 15 weeks, is equal to one credit hour. It is a standard 
metric in academic institutions all over the world. All that the credit hour sys-

Innovative Methods and Learning Techniques Used to Improve the Quality of Education in Slovakia in Nursing



39

Journal of Health Systems and Policies, Volume: 1, 2019, Number: 2

tem describes is the “time” spent by a teacher teaching in a “class room“ or with 
the student during the learning activities. Although the American Credit Hour 
System includes student activities to some extent, it is not a measure of the 
actual effort exerted by learners during learning (ECTS, 2009; Nosair, Hamdy, 
2017; Weingarten, 2018).

In Slovakia, alternative educational credit frameworks have been evolving 
as a replacement for the traditional model. Among these innovative credit hour 
systems is the European Credit Transfer System (ECTS), which is a numeri-
cal descriptive value of qualification expressed in terms of student workload 
(ECTS, 2009). ECTS is an important element of the Bologna process, meant 
to help international students make the most of their study abroad experience 
(Weingarten, 2018). It is defined as “the number of working hours typically 
required to complete the learning activities of course units in order to achieve 
their expected learning outcomes” (ECTS, 2009). In this system, the total 
studentʼs workload comprises „contact hours“ with teacher and „non-contact 
hours“ spent by students in their own self-study, completing course assign-
ments and preparing for all types of exams, etc. 

The standard student’s workload for one academic year is total 60 ECTS 
credits in full-time study. For three years of standard study in Slovakia, it 
equals to 180 ECTS credits. Some examples of ECTS credits assigned per a 
degree type are: 1 academic year is 60 ECTS credits in total, 3 academic years 
of bachelor’s programme is 180 ECTS credits in total, 2 academic years of mas-
ter’s programme is 120 ECTS credits in total. Not all ECTS credits are creat-
ed equally. This means that usually a module or course with 10 ECTS credits 
has approximately twice the workload of a course with 5 ECTS.  Study hours 
(also known as work hours) are estimated because the student can spend much 
more time on courses that are not so familiar and perhaps less on another 
course, which is precisely in his field of interest and expertise. This means that 
one of the 5 student courses may involve more work than 10 courses, even if 
it is on the same programme, and in the same university (Weingarten, 2018).

Practical courses require a higher workload than a theoretical courses. The 
higher number of ECTS credits means higher student workload. Therefore, 
according to the European Directives, the Faculty of Health Care University 
of Presov in Presov established the following number of ECTS credits in the 
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nursing study programme: 1 ECTS represents 25 hours of the studentʼs work-
load for theoretical learning in total, 1 ECTS credit represents 30 hours of the 
studentʼs workload for practical learning in total.  

Every study subject of the nursing study programme is defined by a code 
and a name. All important information of the subject, goals and content of ed-
ucation, recommended literature, number of ECTS credits and studentʼs work-
load which is calculated according to contact and non-contact hours are stated 
into Information sheet of subject. The Information sheet is published on the 
public portal of the educational institution. The Bloomʼs Taxonomy was used 
to set goals and results of education. 

RESULTS
Innovative Methods and Techniques of Learning in Nursing 

In table 1, the authors describe innovative learning methods and techniques 
for improving the quality of education related to the studentʼs workload.

Table 1: Examples of studentʼs workload in nursing study programme

Methodology Definition and description of structure of methodology Student’s 
workload

Degree of 
study in 
nursing 

Workshop

A workshop is a form of educational activity, whereby 
instructor / assistant prepares a topic, objective and 
programme. The student, through various techniques 
(brainstorming, feedback) and by using their own 
knowledge and experience, acquires skills that will be 
used in practice. Workshop contents this structure: 
introduction, the main topic of workshop and 
conclusion. 
During the workshop the instructor / assistant organizes, 
supervises and helps students with the course. 
The workshop is meant to deepen already acquired 
knowledge and skills. The output of the workshop is to 
fulfil the conditions of the specified topic and objective. 
The workshop does not have a theoretical component, it 
is assumed that the student has a theoretical basis and 
is able to transfer theoretical knowledge into practical 
skills and it therefore calls for active cooperation among 
the participants of the workshop. 
A workshop can be prepared on the basis of various 
scientific or professional topics. It is recommended to 
be prepared for approximately 60 minutes (one topic) 
with an optimal number of 25 participants.  

Preparation and 
realization of a 
workshop on 
a professional 
topic (15 hours 
of studentˊs 
workload).

Preparation 
and realization 
of a workshop 
on a scientific 
topic (30 hours 
of studentˊs 
workload).

1st, 2nd

Innovative Methods and Learning Techniques Used to Improve the Quality of Education in Slovakia in Nursing
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Educational 
plan

The educational plan is part of complex nursing care. 
Educational plan is planned by at least 2 participants 
- the student and patient. The goal of education is to 
set up an educational plan that will lead participants to 
acquire new information and skills related to treatment 
and nursing care.
The structure of the educational plan consists: 
introduction - short description of the patient’s 
health problems, main part - educational process (1. 
assessment: finding the patient’s field of   learning, 
assessment of the patient’s ability to learn, 2. 
diagnostics: determination of educational-knowledge 
diagnoses, 3. planning of the educational process: 
educational meetings (educational topic, goal and final 
criteria of educational meetings, curriculum, form 
and methods of education etc.), 4. realization of the 
educational process, 5. assessment of the knowledge of 
patient as the effectiveness of the educational plan), final 
- overall evaluation of individual meetings (evaluated 
by student and patient), list of used references 
(recommended to use the Harvard system), annex - 
contain the material used in the education process
(Meško et al., 2005; Magurová, Majerníková, 2016).

Elaboration of 
the educational 
material (5 hours 
of studentˊs 
workload).

Elaboration of 
the educational 
plan (10 hours 
of studentˊs 
workload.

Visual 
presentation of 
the educational 
plan in Microsoft 
PowerPoint 
12-14 slides 
(5 hours of 
studentˊs 
workload).

1st, 2nd

Nursing 
process

The nursing process is a systematic and rational method 
of planning and providing nursing care. Its goal is to 
evaluate patients’ health status, actual or potential health 
care issues, set out plans for needs assessment and 
provide specific nursing interventions to meet these 
needs.
The nursing process consists of a series of five 
steps - phases. The five-step process consists of: 1. 
assessment, 2.  nursing diagnosis, 3. planning, 4. 
realization of process, 5. evaluation.
1st phase – Assessment - it includes data collection and 
validation and is necessary for the nursing diagnosis.
2nd phase – Nursing diagnostics – the diagnostic 
process is a process of analyzing and synthesizing 
the acquired knowledge, using a variety of thought 
processes, such as objectivity, critical thinking, decision 
making, inductive and deductive judgment. 
3rd phase – Planning – the nursing planning is a process 
of setting out nursing strategies or interventions to 
prevent, reduce or eliminate patient health problems that 
have been identified and evaluated during the diagnostic 
phase. 
4th phase – Implementation - implementation is focused 
on implementing or intervening and implementing 
nursing strategies recorded in nursing care plans.
5th phase – Evaluation - 
Evaluating nursing means finding out if the goals have 
been achieved and to what extent. Evaluation is a very 
important aspect of the nursing process because its 
conclusions determine whether nursing interventions 
should be terminated, resumed, revised or changed 
(Kozierová et al., 2004; (Derňárová, Rybárová, 2008).

Elaboration of 
the 1st phase of 
the individual 
nursing care 
plan in the 
patient (10 hours 
of studentˊs 
workload).

Elaboration of 
the  1st-3nd phase 
of the individual 
nursing care in 
the patient (15 
hours studentˊs 
workload).

Elaboration of 
the 1st-5th  phase 
of the individual 
nursing care 
in the patient 
(20 hours 
of studentˊs 
workload).

1st, 2nd
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Managerial 
diary

The aim of the managerial diary is to demonstrate the 
students’ knowledge in managing nursing teams at the 
individual levels of the manager. The requirements and 
level of the managerial log are determined and directed 
by the teacher.
The structure of the management diary  consists: 
introduction – characteristics of management, functions 
and roles of manager, managerial skills, manager 
personality, main part – plan of the managerial diary: 
organization and work system of the department/
hospital, competencies of nurses by job classification, 
health documentation analysis, audit, standards, SWOT 
analysis of selected department, topics of nurses 
seminars, diagnosis of causes and consequences 
using the Ishikawa diagram and other, suggestions for 
improvement of work, conclusion - a brief assessment 
of clinical practice (benefit for the student, healthcare 
facility, etc., list of references and annex (Meško et al., 
2005).

Development 
of a managerial 
diary using 
at least 2 
references 
- domestic 
or foreign 
(10 hours 
of studentˊs 
workload).

Development 
of a managerial 
diary including 
the Ishikawa 
diagram, 
using at least 
2 references 
- domestic 
or foreign 
(15 hours 
of studentˊs 
workload).

Development of 
the managerial 
diary including 
the Ishikawa 
diagram and 
SWOT analysis 
using at least 
2 references 
-  domestic 
and foreign 
(20 hours 
of studentˊs 
workload).

Visual 
presentation of 
the Microsoft 
PowerPoint 
12-14 slides 
(5 hours of 
studentˊs 
workload).

Verbal 
presentation of 
the managerial 
diary by student 
(5 hours of 
studentˊs 
workload).

2nd

Innovative Methods and Learning Techniques Used to Improve the Quality of Education in Slovakia in Nursing
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Ishikawa 
diagram

The Ishikawa diagram is a technique for identifying 
causes or to solve problems. It was made by Kaoru 
Ishikawa (in Japan).
The purpose of this technique / tool is to enable 
graphically to visualize the connection between the 
problem and its causes or solutions. When defining 
the problem (“fishing head”) it is possible to find its 
components, i.e., to identify the causes of the existing 
problem and to create the framework for further problem 
analysis (Vančíková, 2001; Turek, 2009).

Graphic 
processing of 
the Ishikawa 
diagram on 
a selected 
topic (5 hours 
of studentˊs 
workload).

2nd

SWOT 
analysis

SWOT analysis is a comprehensive method of qualitative 
evaluation of the functioning of the organization (Turek, 
2009; Zaujec, 2010).
The aim of this method is to achieve the classification 
and evaluation of factors affecting quality, divided into 
four basic groups: strengths (S) and weaknesses (W) 
aspects of the organization, opportunities (O) and 
threats (T) of the organization (Miláček, 2002; Turek, 
2010).

Development 
of SWOT 
analysis based 
on selected 
topic (5 hours 
of studentˊs 
workload).

2nd

DISCUSSIONS AND CONCLUSIONS 
Nursing includes the promotion of health, prevention of illness, care of ill, 

disabled and dying people. Nursing provides nursing care to individuals of all 
ages, families, and communities. It requires professional access and profes-
sional education from nurses. The current system of nursing education is guid-
ed by European Union Directives and its valid legislation in Slovakia requires 
the use of innovative methods in education. In general, these training methods 
streamline and improve the education process at educational institutions.
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Advantages and Disadvantages of 
E-learning in Nursing Teaching 

ABSTRACT 
The current education trend in the world confirms the meaningfulness 
and relevance of e-learning integration into the academic and professional 
environment. Studies focusing on this form of education point to many benefits in 
nursing training for the profession. The main objective of this survey is to highlight 
the advantages and disadvantages of e-learning education in the healthcare 
teaching process. The survey has a character of overview investigation. The source 
of gathered information were citations of database PubMed, Medline and BMS, 
whose investigation ran from November 2017 to January 2018. Total 32 scientific 
and professional articles were used in the survey from the period 2002-2017. The 
studied group were students and teachers involved in the learning process through 
e-learning.  E-learning education allows students to be independent and flexible 
in studying, to develop technical skills, critical thinking and cognitive skills. It 
empowers teachers to personal and professional growth, development of technical 
skills. However, e-learning is more effective when it is combined with direct contact 
of student and teacher/tutor. E-learning is a suitable complementary method of 
traditional education that current pedagogical practice requires. 
Keywords: Nursing, E-learning, Education, Advantages, Disadvantages.
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Advantages and Disadvantages of E-learning in Nursing Teaching

INTRODUCTION 
Today’s modern society has seen a significant progress in the use of 

multimedia technologies in lifelong learning (Kozík, 2006). E-learning 
education is an education through information multimedia technology, which 
utilizes technical and socio-psychological way of conducting the teaching 
process in teacher/tutor and student relationship (Čepelová et al., 2011). 
According to some authors, such education helps students with independence, 
responsibility, flexibility, self-control, efficiency of education and with 
increasing informative literacy. It allows students to learn anywhere and any 
time (Pišútová et al., 2009; Kanuka, 2008; Meyer, 2014; Song, 2014).   

The current education trend in the world confirms the meaningfulness 
and relevance of e-learning integration into the academic and professional 
environment. E-instrumentation as one of the means of e-learning is an 
exciting way of developing the broad-spectrum competencies of students and 
educators who have the ambition to continuously improve their work and 
make it more efficient (Kanuka, 2008). 

METHODOLOGY  
The main aim of the study is to highlight advatages and disadvantages of 

e-learning in healthcare teaching process. 
The survey has a character of overview investigation containing results of 

specialized articles and scientific studies focusing on nursing e-learning.  The 
main source of gathered information were citations of database PubMed, 
Medline and BMS. The investigation ran from November 2017 to January 2018. 
The total 124 scientific and professional articles and studies were found. 

Total 32 articles for the period 2002-2017 were suited for this survey. Attention 
was focused on the impact of e-learning education on students’ knowledge and 
abilities, on the effectiveness and quality of the learning process that bring 
benefits to this education. The results were transferred into a table form.  

RESULTS 
E-learning is an implementation of information technologies in the 

development, distribution and management for education or teaching. It 
represents modern educational technologies when transfer of information is 
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realized through on-line distance courses. Distance learning nowadays uses 
the Internet and high-tech equipment for classrooms and workplace, allowing 
flexible, independent and effective learning (Nemcová et al., 2010). 

For students, e-learning is a practical and convenient form of information 
acquisition and an effective learning management and quality management 
tool. Such learning enables students to have a better understanding of 
interpretive texts, to consolidate knowledge and to link them to practice 
(Meyer, 2014).   

From the economic point of view, it saves time and finances (Černák, Mašek, 
2007).  Electronic education is directly proportional to the interconnection of 
pedagogical, psychological and technical legislations. Without the acceptance 
of distance learning rules, it is difficult to succeed. The content of learning in 
the learning process generally consists of a great extent of knowledge and skills 
that a student should acquire. It is determined by a number of factors such as a 
type and focus of the education, learning subjects and so on (Závodná, 2002). 
The content is specified in the curriculum, education program and specialized 
standards (Turek, 2010; Petlák, 2016). The advantage of e-learning compared 
to traditional methods is also the ability to continuously complete and improve 
textbooks. E-learning education can take place in two lines, ie: off-line study 
(learning resources are located on data carriers – CDs, DVDs, USB keys, etc.) 
and on-line learning (learning materials, special electronic textbooks can be 
obtained through network communication resources – internet, intranet, 
websites, etc.) (Kalaš et al., 2010; Bednářiková, 2010). This online form of 
education allows discussion forums, real-time interviews, faster interaction 
and feedback (Zlámalová, 2008). However, study requires connection to 
network administrators‘ using mobile computers or mobile phones. E-learning 
education can be used as an additional learning support (Blended Learning) 
or as a separate distance learning using LMS (Learning Management 
System) software. Blended Learning is a combination of traditional teacher-
led or tutoring, online teaching and structured work-based training run by 
qualified staff (Bednářiková, 2010). The success of online learning depends 
on the possibility of stimulating the dynamics of the virtual class (Jusczyk, 
Spyrka, 2003). Other benefits of e-learning are a quick and overview of 
planned topics and learning activities, more space for self-study, national and 
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international exchange of teacher’s experience. Assessing is fast, automatic 
and does not depend on the location and time of assessment. The advantage 
is the ability to quickly and easily translate into educational content, adding 
content and feedback to related subjects (Bednářiková, 2010). By combining 
various means, videos, computer simulations, multimedia textbooks, group 
discussions over the Internet and other learning methods that make the 
process attractive, physically disabled students have the opportunity to learn, 
develop their imagination, creativity, critical and logical thinking (Nemcová et 
al., 2010; Jusczyk, Spyrka, 2003; Kvizda, 2004; Liba, 2016). Within the quality 
of education, it is appropriate to combine this learning technology with the 
direct contact of participants in the learning process (Černák, Mašek 2007; 
Zahra et al., 2016). Teachers need to be professionally and technically trained 
for on-line education. There are not always sufficient supportive technical and 
organizational structures for the given course (Bednářiková, 2010). The course 
program can often be created based on author’s point of view, rather than the 
learners‘, which may appear to be a disadvantage of such learning (Bednářiková, 
2010). The advantages and disadvantages of e-learning education are shown in 
Tables 1-2. 

Table 1: Overview of studies focusing on advantages of e-learning education in nursing

Study Aim of study Description Results

Green JK,
Huntington AD, 
2017

Expectations 
from           
E-learning 
education 
in clinical 
conditions.  

6 target groups 
monitored for 
16 months. 

It improves student’s knowledge and 
skills through different courses. Student 
contacting with a virtual patient will 
teach them to handle unexpected 
situations. An effective way to educate 
a student (beginner) in clinical 
conditions. Auxiliary supplement to the 
traditional education.

Jarošová, D, 
2002

Impact of 
e-learning 
education 
on level of 
students‘ 
knowledge.

Nursing 
students. 

Effective self-study using high-quality 
multimedia materials. Study of a large 
number of people at once. Evaluating 
a level of student’s knowledge during 
the learning process.

Advantages and Disadvantages of E-learning in Nursing Teaching
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Hajžmanová, L, 
2016

The impact 
of e-learning 
on students‘ 
abilities. 

Nursing 
students

Active access to information for 
students. Developing students‘ cognitive 
abilities (better memorizing and 
learning of theory). Better teamwork 
and effective communication between  
student-teacher in nursing. 

Härkänen M, 
Voutilainen 
A, Turunen E, 
Vehviläinen-
Julkunen K, 
2016

Quality and 
effectiveness 
of educational 
methods 
(simulations, 
presentations, 
posters, 
pamphlets)

755 students 
tested in 14 
simulation 
programs

Positive impact of all educational 
methods on developing students’ 
abilities and skills.
Blended Learning and Power Point 
presentation were the most effective.

Melba Sheila 
D´Souza, 
Subrahmanya 
Nairy Karkada, 
Ramir Castro, 
2014

Effectiveness 
of e-learning 
education in 
nursing

50 teachers 
of year 1 
at nursing 
university

Professional and personal development 
of a teacher. Developing technical skills 
and effeciently implemented teaching 
in nursing. Less time for a teacher to 
prepare for continuing education.

Source: authors

Table 2: Overview of studies focusing on disadvantages of e-learning education in nursing

Study Aim of study Description Results

Jarošová, D, 
2002

The impact 
of e-learning 
education 
on level of 
student’s 
knowledge

Nursing 
students

High financial costs at early stages of 
creating a course in nursing. 

Ahmed, H. M. 
S., 2010

Satisfaction 
of university 
students 
with online 
education. 

538 university 
students

Insufficient instructional 
characteristics. Required relevant 
selection of appropriate pedagogues 
for teaching.

Parker S, 
Mayner L, 
Michael 
Gillham D, 
2015

Impact of 
e-learning 
education 
on students‘ 
critical 
thinking. 

Nursing 
students 

Necessary consistent and structured 
leadership of students to critical 
thinking in regards to teachers in 
nursing.
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Hajžmanová, L, 
2016

The impact 
of e-learning 
education 
on students‘ 
abilities. 

Nursing 
students

The need to control technology and 
know how to use it effectively.

Melba Sheila 
D´Souza, 
Subrahmanya 
Nairy Karkada, 
Ramir Castro, 
2014

Impact of 
e-learning 
education in 
nursing

50 teachers 
of year 1 
at nursing 
university

Working overtime in the initial phase 
of creating an electronic course. 
The required technical skills of the 
teacher in the initial phase of the 
course

Universities Using E-learning Nursing Education
Nowadays, e-learning education is becoming more and more popular in 

Slovakia and abroad. Studies focusing on this form of education point to many 
benefits, for example in the nursing training (Table 1). E-learning enables 
students to gain more formations and more insight into the issue through 
innovative methods of this learning process. Professional experience such 
as how to provide first aid for patients having myocardial attack or epileptic 
seizure, knowing how to respond appropriately in such situation help students 
gain that knowledge later during the practice. On-line discussions, blogs, 
wikis allow students to integrate into so called online community (Geraldine 
Macdonald, 2002). This type of education is commonly used abroad at 
University of Birmingham, aimed at educating future nurses. Simulation 
programs used for virtual student education at this university make a significant 
contribution towards expanding knowledge and manual skills of nursing 
students. The programs used are Virtual Case Creator, Virtuar and ComsLive. 
These programs include about 30 different interactive online simulations 
aimed at health of children, adults and seniors, prevention of chronic illness 
complications or falls of disabled patients, seniors and so on. Other world 
health universities using e-learning are located in Washington, Pittsburgh, 
Sydney etc. In Czech Republic it is the Silesian University of Opava and Ostrava 
University in Ostrava. In Slovakia there is Jessenius Medical Faculty in Martin, 
University of philosoph Constantine in Nitra, University of Joseph Safarik in 
Kosice and University of Presov.  Distance study texts, ie. E-books, audiobooks, 
video recordings, online courses, videoconferencing, auto-corrective tests, 

Advantages and Disadvantages of E-learning in Nursing Teaching
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electronic link, virtual multimedia visualization and the like, increase student’s 
work activity, autonomy,  imagination and overall effectiveness of education 
(Bajtoš, 2013). E-learning courses are created by a group of programmers, 
graphic designers, pedagogues and other professionals that require students 
to have technical skills. 

DISCUSSIONS AND CONCLUSION 
E-learning education provides students with an option of an individual 

pace of study, a space for exercise and feedback. It has a positive impact on 
the development of cognitive skills and the student’s level of knowledge. 
E-learning provides students with an active approach to obtaining information 
and greater autonomy in a study that currently requires teaching practice. 
Nowadays, e-learning helps students to self-reflect, to be independent and 
allows them to be flexible in learning, learn anywhere and anytime (Kim et 
al., 2014). Using e-learning promotes student activity, creativity and autonomy 
(Beisetzer, 2006).

E-learning develops the broad-spectrum competence of students and 
educators who have the ambition to not only simplify their work, but also 
to improve it continuously. E-learning enhances information literacy and 
improves communication among participants, helping to move information 
faster (Lancková et al., 2011).

 The effectiveness of e-learning is also clarified by Liba (2016), 
who states that the form of such learning stimulates cognitive and affective 
learning. This kind of education influences the internal motivation of students 
and teachers, the occurrence of creative impulses, such as collaboration with 
a teacher, where the teacher is understood as an advisor. Self-sufficiency and 
a peaceful learning environment support students’ efforts to learn. As an 
advantage, Jusczyk, Spyrka (2003) presents the flexibility and convenience, 
the disadvantage of lack of direct interactions and the technical shortcomings 
of this training.

Creating e-learning courses in vocational nursing training creates conditions 
for building national, respectively transnational cooperation with educational 
institutions.  
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Recommendations for Teaching Practice and Education
E-learning recommendations should focus on making this type of modern 

education more effective. Although the initial financial and time costs for 
creating a learning module are higher, educational institutions should prefer 
this learning.

The savings in administration and production of learning module content in 
e-learning, savings on travel costs for students, production of printed material 
and textbooks, on teachers and other of them are greater than in traditional 
education.

In the e-learning educational process, feedback from students is very 
important (Mosharraf, Taghiyareh, 2012). If an educational institution is to 
carry out effective education, students need more detailed feedback (Straková, 
2015). 

It is necessary also to approach students individually as there are great 
differences in the pace of learning and in the logical thinking of students. 
Teachers should rationally consider the pace of work of students. It is advisable 
for the more skilled students to add the work in such a way that they do not 
get too heavy or discouraged from studying (Pasternáková, 2011). Information 
that is communicated to students needs to be structured to be effective. When 
creating e-learning materials, knowledge should be categorized and analyzed 
in order to make learning easier for the student. Undergraduate preparation 
of future teachers requires increased attention to the development of socio-
psychological skills of teachers (Čepelová et al., 2011).
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Home Health Care Patients and Their 
Caregivers’ Requirements of Psychosocial 
and Spiritual Support for Better Health

ABSTRACT
Home health care services must be integrative and aims to improve both the 
patients’ and their relatives’ health physically, socially and mentally. The aim 
of this study is to determine the psychological, sociological and spiritual sup-
port needs of the caregivers in home health care.
This is a cross-sectional study which was conducted in Istanbul between May 
and October 2016 among 139 caregivers with convenience sampling in 15 dis-
trict. Caregivers were preferred instead of patients because of  their health dis-
advantages. The survey was carried out face to face. Survey has two parts one 
of which is about patients and the other  about caregivers. Survey was applied 
to 89 people who accepted the interview.
64.0% of patients receiving home health care are women. All patients except 
for one are covered by an insurance system. 61.8% of patients have their own 
income and assets. 93.3% of the patients do not receive disability salary. In ad-
dition, 80.7% of patients do not have a disability report. Neurological (31.9%) 
and cardiovascular system (24.9%) are the most common problems of home 
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health care patients. 84.3% of the caregivers are female. 61.8% of caregivers 
graduate primary school, 75.0% of them are married and 85.2% of them are 
unemployed. 92.1% of caregivers are first or second degree relatives of the pa-
tient. The duration of care doesn’t exceed three years in 64.7% of individuals. 
Only 6,8% of caregivers receive the care fee provided by the government. 
94.4% of caregivers were not trained in caregiving and 66.3% don’t feel suf-
ficient to give someone medical care. In addition, 56.2% of caregivers need 
psychological support and 23.6% need spiritual support.
It is observed that patients who receive home health services can’t benefit from 
the social rights adequately provided by the government. Most of the caregiv-
ers need education in home health care. Also they need psychological, social 
and spiritual supports. Integrative home health care service models should 
be developed providing  psychosocial and spiritual supports considering both 
patients and caregivers needs. Consequently, social workers, psychologists 
and spiritual support personels should be including more in home health care 
teams considering the social determinants of health.
Keywords: Home health care, psychosocial support, spiritual support

INTRODUCTION
Health, as stated in the definition of the World Health Organization “is not 

the absence of disease or disability, but a state of physical, mental and social 
well-being”. Health care plays an important role in ensuring and maintaining 
well-being. There are various approaches to addressing health care profession-
als in different dimensions. Presentation of holistic health care that the indi-
vidual’s physical, mental, emotional, social, cultural and spiritual dimensions 
are considered as a whole and each of these dimensions are related to each 
other is the most accepted approach (Baldacchino, 2015).

Home care is to provide health and social services to the patient in his / 
her own home or living environment by means of professional people in order 
to ensure the health of the individual, to improve the health level and to cure 
(Aslan, 2018). It can also be expressed as a care model that includes medi-
cal, psychosocial support and social services given by health and social service 
professionals or family members to elderly, physically disabled, bed-ridden, 
patients have chronic or malignant disease and need to long-term care. It also 
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provides rehabilitation of individuals in need of medical and social support 
in the environment they live helping them adapt to the community and live 
happily.  Within the scope of home care services, preventive, treatment and 
rehabilitative health services should be provided effectively and continuously 
(Altuntaş, 2010).

The way in which the health care provider offers care services varies with 
home health services. Medical examination, treatment and rehabilitation ser-
vices are offered by health professionals such as physicians, nurses, physiother-
apists and psychologists. In this way, the need to stay in the health institution 
and the cost to the health institution is reduced and the healing process in the 
social life of the individual is accelerated (Öksüz, 2018). In a study conducted 
in Turkey, it was determined that 63.1% of the elderly prefer the health care at 
home. 86.5% of elderly people want to have health care while having families 
with them (Özer and Şantaş, 2012).

History of home care dates back to the ancient Roman period and began 
with the discussion of whether birth should be done at home or in the hospital. 
Home health services are perceived as social services, such as food and shel-
ter, rather than medical, in order to prevent individuals from transmitting the 
disease to the society in the Middle Ages. As of the 19th century, home care 
services developed and spread in Western societies have reached the size of 
health assistance for those in need of care (Aksoy et al., 2015). Especially in the 
20th century, the implementation of the concept of quality in health and the 
introduction of health services in the home have started. At the beginning of 
the century, home health services were limited to nursing services, it became 
quickly widespread with the introduction of American Medicare and Medicaid 
insurance systems in 1965 and including home care in their coverage (Ma et 
al., 2017).  In Turkey, home health care services has started to be carried out 
in 2005 within the scope of “Regulation on Home Care Services Report”. With 
this regulation, the responsibilities of private enterprises on this subject are 
determined. The Directive on the Implementation Procedures and Principles 
of Home Health Services presented by the Ministry of Health entered into force 
in 2010 and the system of home health care services was started systematically 
(Official Gazette, 2015).

Although the scope of home health services is mostly different from each 
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other, home health service is offered as for a short term or long term. Short-
term home care services are usually limited to 30 days after medical service. 
Long-term home care is the case where both medical and social support and 
care services are provided to elderly, disabled and chronic patients for more 
than 6 months. The medical services of long-term patients are met with health 
units at home and their social care is provided by their family members. In the 
literature, home care services provided by experts or semi-experts from differ-
ent professions are called formalcare, while home care services provided by 
family members or neighbors are called informal care (Dahlberg et al., 2017). 
Home care is part of public health services. However, long-term home care 
services are not provided by health professionals but mostly by non-profes-
sional family members. Conditions requiring long-term care such as chronic 
diseases, cancer and disability increase the physical and emotional needs of 
individuals. In addition, the social and spiritual needs of individuals in need 
of care are increasing. As spiritual needs are abstract and complex compared 
to physical ones, they are relatively difficult to measure. Defining the spiritual 
needs of the individual and providing appropriate care to meet this need is 
important for the peace and happiness of the individual (Burke et al., 2018). 
Research has shown that spiritual and psychosocial support are useful in pre-
venting diseases, reducing pain and anxiety, fighting problems and improving 
quality of life. In a study on breast cancer, 88% of women with breast cancer 
stated that spiritual power/belief is important in combating disease (Daştan 
and Buzlu, 2010).

During the presentation of these services, some physical and psychological 
disturbances occur. Muscle skeletal system disorders occur in long-term car-
egiver families, in addition to some psychological disorders such as reduced 
capacity to deal with problems, anxiety, restlessness, loss of motivation and 
dissatisfaction. For this reason, it is important to provide spiritual and psycho-
logical support to those who receive or need home care and to their relatives 
who serve them. Although it is emphasized that spiritual and psychosocial care 
are important in holistic health care approach, current home care services are 
carried out mostly within the framework of medical services and they lack of 
the spiritual support. By providing the necessary spiritual support, both the 
family members who provide home care services and the care and home health 
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care services will be affected positively (Lawrence et al. 2016).
The aim of this study was to determine the need for social, psychologi-

cal and spiritual support of caregivers of the patients who were given home 
health care services by Community Health Centers in Istanbul.

 
METHODOLOGY

The study was conducted between 01.06.2016 and 30.10.2016 in Istan-
bul. Our research is a cross-sectional study. In May 2016, Community Health 
Centers provided services to 7.075 patients who were actively registered in 
39 districts of Istanbul. The population of the research is composed of 7.075 
citizens who are offered home health services by the Community Health 
Center. Within the scope of the research, convenience sampling method was 
used. Psychologists and social workers in Istanbul Health Directorate’s home 
health coordination team were included in home health teams and visited 
139 households in 15 districts. The caregivers of the patients were asked to be 
interviewed and could be allowed from 89 people.

A questionnaire form was prepared by the home health coordination team 
for psychologists and social workers before applying to the relatives of the 
patients. A total of 23 questions are included in the questionnaire. The first 
part of the questionnaire consists eight questions for patients receiving home 
health care. In the second part of the questionnaire, there are 15 questions 
for caregivers. In the first eight questions, the patient’s sociodemographic 
characteristics and questions about the disease were included. The questions 
about caregivers were asked about sociodemographic conditions and caregiv-
ing. 

The data in the questionnaires were entered into the excel database and 
evaluated with SPSS 21.0 programme. Since the questionnaires were imple-
mented within the routine scope of service through the home health coordina-
tion center, no ethics committee permission was obtained. Informed consent 
was obtained from the relatives of the patients and permission was obtained 
from Istanbul Provincial Health Directorate for the use of the survey results. 
In descriptive statistics, categorical variables are expressed in numbers and 
percentages. Chi-square test was used for categorical variable analysis and 
statistical significance level was determined as p <0,05.
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RESULTS
Caregivers of 139 patients who were visited within the scope of home health 

care services were interviewed. Permission was granted to conduct a question-
naire and 64% (n = 89) of the caregivers allowed face-to-face surveys. All ques-
tions about patients were answered by caregivers. The data of 89 people who 
agreed to participate in the study were examined. 

Among the patients, 64.0% of them were female. When the social security 
coverage of the patients was examined, 93.2% of them have Social Security In-
stitution (SGK), 5.6% have General Health Insurance (GSS) and 1.2% of them 
have not any social security. 61.8% of patients have their own income and as-
sets. Persons with disabilities can benefit from the pensions provided under 
Law No. 2022 that “The Law on Monthly Salary to Need, Week and Ordeal 
Turkish Citizens above 65 years old”. However, only 6.7% of patients benefit 
from this social support, called 2022 salary. The distribution of the sociode-
mographic characteristics of the patients and need of social support was given 
in Table 1.

Table 1. Distribution of patients according to some sociodemographic characteristics*

Gender N %

Female 57 64,0

Male 32 36,0

Social Security Status N %

Social Security Institution 83 93,2

General Health Insurance 5 5,6

Have no insurance 1 1,2

Own Income and Assets N %

Have 55 61,8

Have not 34 38,2

2022 Salary N %

Have 6 6,7

Have not 83 93,3

Total 89 100,0

* Questions were answered by caregivers.
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The percentage of patients who do not have a disability report was 80.7% 
while the patients with disability reports was 19.3%. It couldn’t be learned 
whether one patient had a disability report. 81.3% of those with disability 
reports have a disability rate of 70% and above. There are no patients with 
disability rate below 40%. The distribution of the patients according to their 
disability status and need of social support is shown in Table 2.

Table 2. Distribution of disability status of patients*

Disabled Report N %

Have 17 19,3

Have not 71 80,7

Disable Rate N %

40-69% 3 18,7

70% and above 13 81,3

* Questions were answered by caregivers.

Table 3 shows the distribution of people receiving home health care accord-
ing to their diseases. Additional diseases associated with the main diseases 
(such as anemia, pressure wounds, visual and hearing problems) were includ-
ed in the other category. Chronic illnesses were among the health problems of 
the service users. The most common causes of chronic diseases were neurolog-
ical (31.9%) and cardiologic (24.9%) diseases.
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Table 3. Disease distribution of people receiving care*

 Disease N %

Alzheimer’s disease 25 17,7

Hypertension 20 14,2

Heart Failure 15 10,7

Diabetes Mellitus 12 8,5

Complete or partial stroke 9 6,4

Cancer 9 6,4

Parkinson’s disease 8 5,7

Chronic Obstructive Pulmonary Disease (COPD) 5  3,5

Dementia 3 2,1

Muscular diseases 2 1,4

Osteoporosis 2 1,4

Other 31 22,0

Total** 141 100,0

* Questions were answered by caregivers

** The respondents indicated more than one option.

The questions in the second part of the questionnaire were asked to car-
egivers. 84.3% of caregivers were female. 2.3% of caregivers aged 18-29, 18.3% 
between 30-41 years old, 28.8% between 42-53 years old, 36.8% between 54-
65 years old, and 13.8% were over 65 years old. Age information of two peo-
ple could not be obtained. 61.8% of caregivers were primary school graduates. 
The most common duration of care was between 0-3 years (64.8%). 74.2% of 
caregivers were married. In addition, 85.2% of the caregivers don’t have any 
other job. 73.9% of the patients were the first degree relatives of the caregiver. 
The distribution of sociodemographic characteristics of caregivers is shown in 
Table 4. 
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Table 4. Distribution of sociodemographic characteristics of caregivers

Gender N %

Female 75 84,3

Male 14 15,7

Marital Status N %

Married 66 74,2

Single 23 25,8

Work Status N %

Worker 13 14,8

Not worker 75 85,2

Age N %

18-29 years 2 2,3

30-41 years 16 18,3

42-53 years 25 28,8

54-65 years 32 36,8

>65 years 12 13,8

Education status N %

Not have literacy 6 6,7

Have literacy 1 1,1

Primary education 55 61,8

High school 19 21,4

University 8 9,0

Proximity to Patient N %

Parent 3 3,4

Partner 19 21,6

Children 43 48,9

Relative 16 18,2

Other 7 7,9

Duration of Care Giving N %

0-3 years 57 64,8

4-7 years 11 12,5

>8 years 20 22,7
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Social security status of caregivers, income per capita and home care fee 
that is received from Ministry of Family and Social Policies is shown in Table 5.

Table 5. Distribution of socio-economic characteristics of caregivers

Social Security Status N %

Social Security Institution 83 94,3

General Health Insurance 1 1,1

Have no insurance 4 4,6

Total 88 100,0

Income per capita N %

0-784 Turkish Lira 47 54,0

785-1.569 Turkish Lira 36 41,4

1570-2.354 Turkish Lira 3 3,5

>2.355 Turkish Lira 1 1,1

Total 87 100,0

Receiving a Home Care Fee N %

Yes 6 6,8

No 82 93,2

Total 88 100,0

66.3% of caregivers did not consider themselves self-sufficient in terms of 
providing medical care. 94.4% of the participants did not receive any education 
about home care. However, almost all of the caregivers (98.9%) were not in 
favor of giving their patient to any institution for care. The last two questions 
of the questionnaire includes questions about the need of psychological and 
spiritual support in binary Likert scale (yes, no). More than half of the partic-
ipants (56.2%) stated that they needed psychological support and about one 
fourth (23.6%) needed spiritual support during the caregiving period. Table 6 
shows the responses of caregivers.
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Table 6. Distribution of needs of caregivers (n = 89)

 Yes
n (%)

No
n (%)

Feeling Sufficient in Medical Care  30 (%33,7) 59 (%66,3)

Training for Caregiving 5 (%5,6) 84 (%94,4)

Training to Give a Patient Center for Care 1 (%1,1) 88 (%98,9)

Needing Psychological Support 50 (%56,2) 39 (%43,8)

Needing Spiritual Support 21 (%23,6) 68 (%76,4)

 

The need for psychological support of caregivers was examined according to 
some sociodemographic aspects. In the analysis, a statistically significant dif-
ference was found between the duration of care and the need for psychological 
support. There was no statistically significant difference between other socio-
demographic features and psychological support. The results of the analysis 
are shown in Table 7.

Table 7. Changing the status of requesting psychological support according to some 
sociodemographic characteristics

 
 

Requests for Psychological Support

Yes No x² p

Work Status n(49) % n(39) %   

Worker 6 40,0 9 60,0
 1,802  0,179

Not worker 43 58,9 30 41,1

Duration of Caregiving n(49) % n(39) %   

0-3 years 26 45,6 31 54,4
 
6,661
 

 
0,035
 

4-7 years 8 72,7 3 27,3

> 8 years 15 75,0 5 25,0

Receiving a Home Care Fee n(49) % n(39) %   

Yes 2 33,3 4 66,7
 1,303  0,253

No 47 57,3 35 42,7

Feeling Sufficient in Medical Care n(49) % n(39) %   

Yes 14 46,7 16 53,3
 1,499  0,220

No 35 60,3 23 39,7
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Training for Caregiving n(49) % n(39) %   

Yes 3 60,0 2 40,0
 0,040  0,841

No 46 55,4 37 44,6

 
The need for spiritual support of caregivers was examined in terms of some 

sociodemographic aspects. In the analysis, a statistically significant difference 
was found between the need for self-sufficiency in medical care and the need 
for spiritual support. There was no statistically significant difference between 
other features. The results of the analysis are shown in Table 8.

Table 8. Changing the status of requesting spiritual support according to some 
sociodemographic characteristics

 
Requests for Spiritual Support

Yes No x² p

Work Status n(21) % n(67) %   

Worker 4 26,7 11 73,3
0,078 0,779

Not worker 17 23,3 56 76,7

Duration of Caregiving n(21) % n(67) %   

0-3 years 16 28,1 41 71,9

5,418  0,0664-7 years 4 36,4 7 63,6

> 8 years 1 5,0 19 95,0

Receiving a Home Care Fee n(21) % n(67) %   

Yes 1 16,7 5 83,3
 0,183 0,668

No 20 24,4 62 75,6

Feeling Sufficient in Medical Care n(21) % n(67) %   

Yes 2 6,7 28 93,3
 7,408 0,006

No 19 32,8 39 67,2

Training for Caregiving n(21) % n(67) %   

Yes 2 40,0 3 60,0
5,418 0,066

No 19 22,9 64 77,1
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DISCUSSIONS AND CONCLUSIONS
In our study, 80% of the patients receiving home health care services do 

not have a disability report. In addition, only 6,7% of them receive 2022 disa-
bled salaries. It is clear that social services experts have three functions as con-
sulting, resource management and education as stated in the article reported 
by Hasgul and named “Functions and Roles of Social Workers in Home Care 
Services”. The necessity of social workers who will accompany visits to health 
personnel at regular intervals should be evaluated. In the light of these data, 
it is necessary to re-evaluate the methods used in the social evaluation of pa-
tients receiving home health care and in the efficient functioning of the support 
mechanisms (Hasgül, 2016). In spite of the difficulties of meeting the costs of 
treatment for home healthcare patients without social security, it is thought 
that their quality of life will be negatively affected by the fact that the caregiver 
is probably a relative. It is stated that this may be related to the decrease in 
quality of life as a result of the increase in stress and decrease in self-care be-
sides economic losses (Akdemir et. al., 2011).

When home health care services are evaluated together within their scope, 
it can be expected that these patients are highly bedridden. Nearly half of the 
patients do not have their own income, however, very few are benefiting from 
economic support; may indicate the necessity of evaluating the health service 
offered in this area within the framework of care. (Çatak et. al. 2012). It is note-
worthy for the target group to whom the service is offered that the patients are 
bedridden who suffer from chronic diseases rather than those requiring acute 
or temporary service. The fact that most of the caregivers have been doing this 
work for less than 3 years seems to be contradictory. However, it shows the im-
portance of home health services as a service offered to individuals with chron-
ic diseases who have concomitant chronic diseases in their final social care 
(Taşdelen and Ateş, 2012). In spite of the feeling insufficient while giving care, 
the desire of relatives to look at their patients at home supports this argument.

When the answers to the income questions were evaluated, 54% of the pa-
tients had a per capita income of 0-784 Turkish Liras. In the event that the 
income of the caregivers is within the specified range, the right to receive the 
patient care fee arises. However, only 6.8% of caregivers received a patient 
care fee from the Ministry of Family, Labor and Social Policies. This situation 
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shows that 87.4% of the people who are in need could not receive the aid. It is 
also known that it is important to support the caregivers financially. As stated 
in the systematic review of 26 articles in Sweden, steps are needed to increase 
the proportion of financial support given to relative of patients (Stoltz et. al., 
2004).

Another result obtained in our study is that a large part of the caregivers 
(94.4%) did not receive any training from any institution for care delivery. In 
addition, even if the person is responsible for the care of the patient in the 
process, two-thirds of the caregivers cannot see themselves as self-sufficient in 
medical care. Considering the fact that most of the caregivers are relatives of 
the patients, their need for training is undeniable. In the literature, two basic 
methods have been followed in terms of educating caregivers. Group training 
is the first of these. The effectiveness of supporting caregivers by focusing on 
preparation, competence, meeting the needs of information and the operation 
of reward mechanisms has been demonstrated. The study also states that no 
significant difference was found in the results of group training in rural or ur-
ban areas (Ufer et. al., 2018).

One of the methods used for education is informing the patient at bedside. 
In this style, where more need-spesific training is provided; the proximity of 
the caregiver with the patient is more important, and the caregiver’s sense 
of proficiency is also negatively associated with a job at work (Rowland and 
Kumagai 2018). Interventions on the basis of psychosocial support have been 
shown to decrease the anxiety of the relatives of the patients and increase their 
care satisfaction (Götze et al., 2018). Caregivers who stated that they need psy-
chological support constitute more than half of the participants, one fourth 
which stated that they needed spiritual support. Since the study can’t be gen-
eralized, saying something about rates isn’t scientific; however, it is thought 
that caregivers in home health services need more psychosocial support and 
spiritual care than other members of society, as stated by Çatak and Öner and 
by Whitlatch and Jeras (Çatak and Öner, 2012; Whitlatch and Jeras, 2018).

Conclusion
In our study, it was observed that patients who received home health care 

services could not benefit from the facilities such as disability report or disa-
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bility salary at the expected level, and they were deprived of the social rights 
provided. Social workers can be included in the home health care teams to 
improve the scope of social support. Almost all of the caregivers of home health 
care patients were found to be family relatives. Despite the fact that caregiv-
ers are receiving home health care, they are deprived of the state’s financial 
support for caregivers. Establishing a communication mechanism between the 
relevant ministry and the ministry of health will facilitate the identification of 
these caregivers. It was determined that caregivers considered themselves in-
sufficient, accepted training deficiencies related to the care given, and needed 
patient or group training at the beginning of the patient. For every home care 
patient, it is recommended that caregivers should be given a basic training at 
the bedside and then be included in a group training led by guidelines.

Since our sample does not represent the population, our results cannot be 
generalized. More accurate estimates can be performed with simple random 
sampling method. It is about self awareness of the need for psychosocial sup-
port asked in our questionnaire, psychological tests and scales can be used to 
measure more evidence-based psychological conditions. In our survey, the 
percentage of unresponsiveness was high with 36% and the additional features 
to be able to form a group cannot be obtained.

Considering their own declarations of caregivers, they needed psychological 
support and spiritual support. While providing a very important service such 
as home health care, the importance of supporting the health, psychological 
and spiritual aspects of caregivers in maintaining a complete well-being should 
be recognized. Health workers should be supported by experts in these areas 
like psychologists, social workers and religious staff, and psychosocial evalu-
ation of patients and caregivers should be seen as part of the service offered. 
Psychosocial and spiritual evaluation of patients and caregivers should be con-
sidered as an important part of the service offered.

Psychosocial and spiritual support services should be integrated into home 
health services. Besides the addition of health workers to their job descriptions 
as an additional workload; it will contribute complementary services as an ap-
propriate model to Turkey’s conditions which should be improved.
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Examination of Malignant Neoplasm 
and Revealing Relationships 
with Cigarette Consumption

ABSTRACT
Tobacco smoking is overwhelmingly the most significant risk factor for cancer 
and across the board for chronic diseases. Cigarette smoking is causally related 
to several cancers with inconsistent associations. In this study, malignant ne-
oplasms of larynx and trachea/bronchus/lung, liver and the intrahepatic bile 
ducts and cervix uteri, other parts of uterus, ovary, and prostate are examined 
according to their statistics of total death by gender. The aim of this study is to 
reveal the relationship between cigarette consumption and the number of deaths 
of malignant neoplasms. Moreover, forecasting for cigarette consumption is per-
formed. According to the predicted values of cigarette consumption, the num-
ber of deaths of malignant neoplasms is predicted. Interpretations are provided 
based on statistical data analyses. This study can act as a guideline for healthcare 
decision makers for policy making to decrease the risk factors for cancer and 
other chronic diseases.
Keywords: Forecasting, Statistical data analyses, Regression, Trend projection

INTRODUCTION
In 2010s’ Turkey, approximately 20% of deaths are caused by neoplasms 

and malignant neoplasms constitute almost all of this percentile. There are 
several main reasons for carcinoma such as biological, environmental, behav-
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Examination of Malignant Neoplasm and Revealing Relationships with Cigarette Consumption

ioural factors, etc. According to gender, age, hormones, genetic heritage, mu-
tation of DNA, etc. are considered in biological factors. Environmental factors 
change with respect to living environment, lifestyle, working place. Behaviour-
al factors depend on individuals’ habits. 

Tobacco smoking is overwhelmingly the most significant risk factor for can-
cer and across the board for chronic diseases. (Gelband and Sloan, 2007) Cig-
arette smoking is causally related to several cancers, particularly lung cancer, 
yet for some cancers, there are inconsistent associations. (Ray et al., 2010) 

In this study, malignant neoplasms of larynx and trachea/bronchus/lung, 
liver, and the intrahepatic bile ducts and cervix uteri, other parts of uterus, 
ovary and prostate are examined according to their statistics of total death. 
These three groups of data are obtained from Turkish Statistical Institute 
(TUIK) years between 2009-2016. They are described with descriptive statis-
tics like bar chart, pie chart, box plot, and line chart. Their similarities and 
dissimilarities are interpreted via these charts.

In the other section, these three groups of malignant neoplasms are ana-
lysed with trend projection and simple linear regression analysis. The aim of 
this part was to observe the relationship between cigarette consumption and 
the number of deaths of malignant neoplasms and to predict future values. 
Firstly, with the method of trend projection, the future values of cigarette con-
sumption are predicted. Then, according to these future values cigarette con-
sumptions, the number of deaths of malignant neoplasms is predicted, too. 
The strength of these associations is interpreted.

Literature Review
Pesch et al. (2012) mentioned that maintaining gas exchange in the lung 

requires tight coordination of functional components, including neural regu-
lation of breathing, plasticity, and permeability of the lung surface and pro-
tection from inhaled toxicants. This is reflected in a number of different cell 
populations that, in case of malignant transformation, can result in a variety of 
tumours as described in the WHO’s histological classification of lung cancer. 
(World Health Organisation, 1999) Smoking is a strong risk factor for all forms 
of lung cancer, and among male smokers, squamous cell carcinoma (SqCC) is 
the predominant subtype. Smoking is also closely associated with small cell 
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lung carcinoma (SCLC) (Khuder et al, 1998). Adenocarcinoma (AdCa) is the 
most common subtype in never smokers and women, with increasing inci-
dence rates over time.

Asbestos exposure and cigarette smoking are recognized risk factors for lung 
cancer mortality, but the exact nature of the interaction between the two remains 
uncertain. Frost et al. (2011) examined the effect of smoking and smoking ces-
sation among asbestos workers in Great Britain (GB) and investigated the inter-
action between asbestos exposure and smoking. They performed Poisson regres-
sion to estimate relative risks of lung cancer mortality associated with smoking 
habits of the asbestos workers and to assess whether these effects differed with-
in various categories of asbestos exposure. Also, they estimated the proportion 
of lung cancers among smokers attributable to the interaction of asbestos and 
smoking. As a result, the risk of lung cancer mortality increased with packs 
smoked per day, smoking duration, and total smoke exposure (pack-years). For 
those asbestos workers who smoked, an estimated 26% (95% CI 14–38%) of lung 
cancer deaths were attributable to the interaction of asbestos and smoking. 

Mihaela et al. (2012) performed artificial intelligence techniques to deter-
mine a multivariate model which is able to identify tumour stage and of the 
histopathological type for lung cancer patients based on predictive environ-
mental and behavioural factors. They indicated that tobacco use and the envi-
ronmental factors related to the workplace (e.g. metallurgical industry) are the 
best predictive risk factors for the incidence of lung cancer. 

Smoking is the greatest risk factor for lung cancer, being the most probable 
cause for the great majority of lung cancers for both men and women. The pa-
tient working environment is also an important factor influencing the chances 
of developing lung cancer. (Peto et al., 1994)

According to Doll et al. (2005), a smoker would die from lung cancer with 
a probability 15 times higher than a non-smoking patient. They examined 
50 years observations on British doctors for cancers liability to be caused by 
smoking showing the mortality rates in relation to smoking habits of 13 types 
of cancer in men. They inspected eight of the specified types of cancer and 
cancers of unspecified type but the most notably lung cancer were all clearly 
related to smoking, in that there were statistically significant positive trends 
in the mortality rates from lifelong non-smokers through light and moderate 
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cigarette smokers to heavy cigarette smokers and from non-smokers through 
ex-smokers to continuing smokers. 

Cigarette smoking is causally related to several cancers, particularly lung 
cancer, yet for some cancers, there are inconsistent associations. Ray et al 
(2010) investigated the association of smoking with other cancers by correlat-
ing them with the regional incidence rates for lung cancer, which was used as 
a proxy for cigarette smoking.

METHODOLOGY
Descriptive Statistics

It is always beneficial to describe a problem or a model visually. This helps 
to focus on the important points of an entire system. Well-constructed data 
summaries and displays are essential to good statistical thinking because they 
can focus the engineer on important features of the data or provide insight 
about the type of model that should be used in solving the problem. (Mont-
gomery and Runger, 2012: 190)

There are many types of descriptive statistics to display data. A researcher 
would choose which one is he going to use according to his data set and his points 
to consider. Box plot, bar chart, line chart and pie chart were more suitable with 
respect to data which was obtained from different sources for this study.

a. Box Plot
Exploratory data analysis involves the use of statistical techniques to identi-

fy patterns that may be hidden in a group of numbers. One of these techniques 
is the “box plot,” which is used to visually summarize and compare groups of 
data. The box plot uses the median, the approximate quartiles, and the lowest 
and highest data points to convey the level, spread, and symmetry of a distri-
bution of data values. It can also be easily refined to identify outlier data val-
ues and can be easily constructed by hand. We apply box plots to tabular data 
from two recently published articles to show how readers can use box plots to 
improve the interpretation of data in complex tables. The box plot, like other 
visual methods, is more than a substitute for a table: It is a tool that can im-
prove our reasoning about quantitative information. We recommend that the 
box plot be used more frequently. (Williamson et al, 1989)

Examination of Malignant Neoplasm and Revealing Relationships with Cigarette Consumption
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b. Bar Chart
A bar chart similarly looks like a histogram but what is different on a bar 

chart is, it is to display categorical data sets. Each column’s height or length is 
proportional to categories. Usually, x-axis is for categories and y-axis is for the 
value of its category. 

This is a very useful way to compare groups between each other. Peak areas, 
minimum and maximum values are able to be seen clearly. 

One of the most important points for a bar chart is that it is for discrete var-
iables and on the chart, the columns for each group should be separated from 
each of them. 

c. Line Chart
When a quantitative variable is recorded over time at equally spaced inter-

vals (such as daily, weekly, monthly, quarterly, or yearly), the data set forms a 
time series. Time series data are most effectively presented on a line chart with 
time as the horizontal axis. The idea is to try to discern a pattern or trend that 
will likely continue into the future, and then to use that pattern to make accu-
rate predictions for the immediate future. (Mendenhall, 2012)

d. Pie Chart
Pie chart is a circular chart to represent one unit. All of its slices are propor-

tional to this unit. It is easy to observe a category’s percentile in a whole. 

Simple Linear Regression Analysis & Trend Projection
Many problems in engineering and science involve exploring the relation-

ships between two or more variables. Regression analysis is a statistical tech-
nique that is very useful for these types of problems. For example, in a chemical 
process, suppose that the yield of the product is related to the process-operat-
ing temperature. Regression analysis can be used to build a model to predict 
the yield at a given temperature level. This model can also be used for process 
optimization, such as finding the level of temperature that maximizes yield, or 
for process control purposes. (Montgomery and Runger, 2012: 373)

Regression analysis is used to predict the value of the dependent variable 
based on the value of at least one independent variable. Dependent variable(y) 
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is the variable we wish to explain. Independent variable(y) is the variable used 
to explain the dependent variable. 

There are two types of regression analysis; simple linear regression and 
logistic regression. If there is only one independent variable in the analysis, it 
is simple linear regression but if there are more than one independent variable, 
then it is logistic regression analysis. 

In simple linear regression model, there is only one independent variable. 
The model shows us the relationship between x and y which is described by a 
linear function. Changes in y variable are assumed to be caused by changes in 
x variable. 

General formula for simple linear regression model is;
 y = β0 + β1x + ε (1)
β0 represents the population y-intercept coefficient of this model. β1 repre-

sents the population slope coefficient of this model’s line. ε represents the ran-
dom error term or residual. For the forecasting model, the equations become;

= b0 + b1x  (2)
b0 and b1 values are for predicted values of β0 and β1. Sample regression line 

provides prediction of population regression line. 
There are several assumptions for linear regression. Error values (ε) are sta-

tistically independent and they are normally distributed for any given x value. 
The underlying relationship between x and y variables are linear. The probabil-
ity distribution of errors is normal and it has constant variance.

To interpret b0 and b1, we can say that b0 is the predicted average value of y 
when the value of x is equal to zero and b1 is the predicted change in the aver-
age value of y as a result of one-unit change in x.

Trend projection is similar to simple linear regression but the difference is 
that its independent variable(t) is time. This analysis is to predict future values 
according to the time passed. Numerical data should be obtained at regular 
time intervals. Time intervals can be annual, quarterly, daily, hourly distribut-
ed. Trend projection can be summarized as predicting trend line using regres-
sion analysis. The general formula for trend projection is;

= b0 + b1t  (3)

Examination of Malignant Neoplasm and Revealing Relationships with Cigarette Consumption
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Correlation Analysis
Correlation analysis is used to evaluate the strength of association between 

two variables. There may be a non-linear relationship between variables, but 
correlation analysis does not detect this. Also, this analysis is not related to the 
causal effect of these two variables.

Scatter plot is used to show the relationship between two variables. We can 
see the linearity from the shape of the distribution of dots on the plot.  

The strength of this association is measured with a correlation coefficient. 
It is shown as r for sample, ρ for population. Sample correlation coefficient r is 
the estimate of population correlation coefficient ρ and is used to measure the 
strength of association in sample observations.

ρ or r is a unit free coefficient. Its range is between -1 and 1. If its value is 
closer to the -1, we can say there is a stronger negative linear relationship.  If 
its value is closer to the 1, we can say there is a stronger positive linear re-
lationship. If its value is closer to the 0, we can say there is a weaker linear 
relationship.  

RESULTS
Data Extraction

Data of neoplasms of death is obtained from Turkish Statistical Institute 
(TUIK) years between 2009-2016. The data is extracted from the data of the 
distribution of causes of death by gender 2009-2016 that is published at TUIK.

Data for domestic sales for cigarette consumption is taken by years. Annual 
data on cigarette sales were obtained from the Tobacco and Alcohol Market 
Regulatory Authority (TAPDK). Data were available from 1925 until 2016. Cig-
arette sales numbers which they are the numbers to show domestic sales years 
between 1925-2016 were displayed as billion units. The data has obviously con-
tinuous variables.

Descriptive Statistics
When we look at the box plots that are given below, we can compare males 

and females in themselves basically. Male_1, Male_2, Male_3, and Male_4 
represents the number of deaths because of malignant neoplasms of larynx and 
trachea/bronchus/lung, malignant neoplasms of liver and intrahepatic bile 

Özlem ŞENVAR - İrem ÜNAL



80

Journal of Health Systems and Policies, Volume: 1, 2019, Number: 2

ducts, malignant neoplasms of cervix uteri, other parts of uterus, ovary, and 
prostate and malignant neoplasms of others for males, respectively. Female_1, 
Female_2, Female_3, and Female_4 represents the number of deaths because 
of malignant neoplasms of larynx and trachea/bronchus/lung, malignant ne-
oplasms of liver and intrahepatic bile ducts, malignant neoplasms of cervix 
uteri, other parts of uterus, ovary and prostate, and malignant neoplasms of 
others for females, respectively.
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Figure 1: Boxplot of Females

As we can see from the figure 1, Female_1, Female_2 and Female_3’s me-
dians are close to each other and their variabilities are less than Female_4. 
Female_4 has higher median and larger variability.
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Figure 2:  Boxplot of Males

In the figure 2, we can see that Male_2 has the smallest median when we 
compare to others and Male_4 has the largest median. Male_2 and Male_3 
have smaller variabilities rather that Male_1 and Male_4. Male_1 and Male_4’s 
plots are left skewed. 

The biggest difference between boxplot for males and females is in the ma-
lignant neoplasms of larynx and trachea/bronchus/lung. There is a noticeable 
change between Male_1 and Female_1. We can conclude that males have big-
ger proportion rather than females. (Mihaela et al.,2012)

Female_1

Female_3

Female_4

Female_2

Figure 3: Pie Chart for Females
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To interpret figure 3, except the malignant neoplasms of others, malignant 
neoplasms of larynx and trachea/bronchus/lung has greater percentile. Malig-
nant neoplasms of liver and intrahepatic bile ducts have the smallest percentile 
in the total.

Male_1

Male_3

Male_4

Male_2

Figure 4: Pie Chart for Males

As we can see from the figure 4, malignant neoplasms of larynx and trachea/
bronchus/lung have a great percentile rather than the malignant neoplasms of 
liver and intrahepatic bile ducts and malignant neoplasms of cervix uteri other 
parts of uterus, ovary, and prostate. Malignant neoplasms of liver and intrahe-
patic bile ducts have the smallest slice in the chart.  
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Figure 5: Line Chart of Cigarette Consumption in Turkey, 1925-2016
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We can see from figure 5 that cigarette consumption is mainly increasing 
year after year. When we look at this graph carefully, we can face a strong 
slump after 2009. It is possible to comment on this slump that it caused by 
ban on smoking in the closed areas of the Turkish Republic Ministry of Health. 
This is the most probable reason for this situation. The other significant point 
is there is a peak area in 1999. We can interpret this peak is caused by the psy-
chological influences of the earthquake and economic crisis in 1999. 

Regression Analysis & Trend Projection
Trend projection model for cigarette consumption is;

ŷ = 96,29 + 0,45t (4)

Predictions until 2023 for cigarette consumption are given in Table 1.
 

Table 1: Computations for Trend Projection of Cigarette Consumption

years t=integer for years y=cigarette consumption

2017 9 100.33

2018 10 100.78

2019 11 101.23

2020 12 101.68

2021 13 102.13

2022 14 102.58

2023 15 103.03

Next future values for the types of malignant neoplasms will be predicted 
according to the predictions in Table 1.

Simple linear regression model for malignant neoplasms of larynx and tra-
chea/bronchus/lung is;

ŷ = 20830.28 + 3.8x (5)

Predictions until 2023 for malignant neoplasms of larynx and trachea/
bronchus/lung are given in Table 4.3.2.
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Table 2: Computation for Simple Linear Regression Analysis of Malignant Neoplasms of 
Larynx and Trachea/Bronchus/Lung 

years x=cigarette 
consumption

y=number of m.n. of larynx and 
trachea/bronchus/lung

y=cigarette 
consumption

2017 100.33 21211 100.33

2018 100.78 21213 100.78

2019 101.23 21215 101.23

2020 101.68 21216 101.68

2021 102.13 21218 102.13

2022 102.58 21220 102.58

2023 103.03 21221 103.03

Simple linear regression model for malignant neoplasms of malignant neo-
plasms of liver and the intrahepatic bile ducts is;

ŷ = 2391.29 + 2.67x (6)

Predictions until 2023 for malignant neoplasms of liver and the intrahepatic 
bile ducts are given in Table 3.

Table 3: Computation for Simple Linear Regression Analysis of Malignant Neoplasms of 
Liver and the Intrahepatic Bile Ducts

years x=cigarette 
consumption y =number of m.n. of liver and the intrahepatic bile ducts

2017 100.33 2660

2018 100.78 2661

2019 101.23 2662

2020 101.68 2663

2021 102.13 2664

2022 102.58 2666

2023 103.03 2667

Simple linear regression model for malignant neoplasms of Simple linear 
regression model for malignant neoplasms of cervix uteri, other parts of uter-
us, ovary & prostate is;

ŷ = 6788.38 - 10.557x (7)

Examination of Malignant Neoplasm and Revealing Relationships with Cigarette Consumption
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Predictions until 2023 for malignant neoplasms of cervix uteri, other parts 
of uterus, ovary & prostate are given in Table 4.

Table 4: Computation for Simple Linear Regression Analysis of Malignant Neoplasms of 
Cervix Uteri, Other Parts of Uterus, Ovary & Prostate

years x=cigarette 
consumption

y =number of m.n. of cervix uteri, other parts of uterus, 
ovary & prostate

2017 100.33 5730

2018 100.78 5725

2019 101.23 5721

2020 101.68 5716

2021 102.13 5711

2022 102.58 5706

2023 103.03 5702

Correlation Analysis
In the figure 6, there is scatter plot for regression model of malignant neo-

plasms of larynx and trachea/bronchus/lung.
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Figure 6: Scatter Plot for Malignant Neoplasms of Larynx and Trachea/Bronchus/Lung
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In the figure 6, there is scatter plot for regression model of malignant neo-
plasms of liver and the intrahepatic bile ducts.

3200

3000

2800

2600

2400

2200

2000

Scatterplof of y = number of m.n of liv vs x = cigarette consumption

y 
= 

nu
m

b
er

 o
f m

.n
 o

f l
iv

er
 a

n
d

x = cigarette consumption_2
90 10092 10294 10496 10698 1081081061041021009896949290

6500

6000

5500

5000

4500

x =  cigarette consumption_1

y 
=

 n
u

m
b

er
 o

f 
m

.n
 o

f 
u

te
ru

s,
 o

v

Scatterplot of y =  number of m.n of ute vs x =  cigarette consumptio

Figure 7: Scatter Plot for Malignant Neoplasms of Liver and the Intrahepatic Bile Ducts

In the figure 7, there is scatter plot for regression model of cervix uteri, other 
parts of uterus, ovary & prostate.
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Figure 8: Scatter Plot for Malignant Neoplasms of Cervix Uteri, Other Parts of Uterus, Ovary 
& Prostate

Table 4: Values of r and R2 for Each Three Groups

r R2

Malignant Neoplasms of Larynx and Trachea/Bronchus/Lung 0.01 0.0001

Malignant Neoplasms of Liver and the Intrahepatic Bile Duct -0.09 0.009

Malignant Neoplasms of Cervix Uteri, Other Parts of Uterus, 
Ovary & Prostate 0.04 0.001

As it is shown in the Table 4.4.1, r values imply there are weak linear rela-
tionships between cigarette consumption and these three types of malignant 
neoplasms, R2 values implies that linear trend models cannot be fitted ade-
quately for the data.

Özlem ŞENVAR - İrem ÜNAL



88

Journal of Health Systems and Policies, Volume: 1, 2019, Number: 2

DISCUSSION S AND CONCLUSION
In this study, the numbers of four groups of malignant neoplasms are exam-

ined. Their similarities and dissimilarities are identified. The aim of this study 
is to reveal the relationship between cigarette consumption and the number 
of deaths of malignant neoplasms and to predict future values. Firstly, with 
the method of trend projection, the future values of cigarette consumption are 
predicted. Then, according to these future values cigarette consumptions, the 
number of deaths of malignant neoplasms is predicted, too. 

When we compare malignant neoplasms of larynx and trachea/bronchus/
lung, malignant neoplasms of liver and intrahepatic bile ducts and malignant 
neoplasms of cervix uteri, other parts of uterus, ovary, and prostate in the fe-
male deaths, there is no significant difference between proportions of these 
types of neoplasms having the same median approximately.

When we look at the malignant neoplasms of larynx and trachea/bronchus/
lung, malignant neoplasms of liver and intrahepatic bile ducts and malignant 
neoplasms of cervix uteri, other parts of uterus, ovary and prostate in the male 
deaths, malignant neoplasms of larynx and trachea/bronchus/lung have such 
a big slice, larger median and more variability rather than others.

Predicted values are obtained; the number of cigarette consumption is 
expected to reach 103.03 billion units in 2023. For malignant neoplasms of 
larynx and trachea/bronchus/lung, according to the predicted cigarette con-
sumptions values, the number of deaths because of malignant neoplasms of 
larynx and trachea/bronchus/lung is increasing. For malignant neoplasms of 
liver and the intrahepatic bile ducts, according to the predicted cigarette con-
sumptions values, the number of deaths because of malignant neoplasms of 
larynx and trachea/bronchus/lung is increasing. For malignant neoplasms of 
cervix uteri, other parts of uterus, ovary, and prostate, according to the pre-
dicted cigarette consumptions values, the number of deaths because of malig-
nant neoplasms of larynx and trachea/bronchus/lung is decreasing. According 
to the examinations and comparisons that are given above, cigarette consump-
tion affects malignant neoplasms of larynx and trachea/bronchus/lung more 
than the others. The coefficient of independent variable is the greatest in its 
model, which means a change in cigarette consumption effects more malig-
nant neoplasms of larynx and trachea/bronchus/lung.

Examination of Malignant Neoplasm and Revealing Relationships with Cigarette Consumption
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schemes, and tables as well as text. They do not have page limitations but should be kept 

to a minimum length. The experimental procedures for all of the experimental steps must 

be clearly and fully included in the experimental section of the manuscripts.
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Nomenclature. It is the responsibility of the authors to provide correct nomenclature. 

It is acceptable to use semisynthetic or generic names for certain specialized classes of 

compounds, such as steroids, peptides, carbohydrates, etc. In such a case, the name 

should conform to the generally accepted nomenclature conventions for the compound 

class. Chemical names for drugs are preferred. If these are not practical, generic names, 

or names approved by the World Health Organization, may be used.

Compound Code Numbers. Compounds widely employed as research tools and 

recognized primarily by code numbers may be designated in the manuscript by code 

numbers. Their chemical name or structure should be provided. Editors have the 

discretion of determining which code numbers are considered widely employed.

Trademark Names. Trademark names for reagents or drugs must be used only in the 

experimental section. Do not use trademark or service mark symbols.

Manuscript Organization

Title Page. Title: The title of the manuscript should reflect the purposes and findings of 

the work in order to provide maximum information in a computerized title search. Minimal 

use of nonfunctional words is encouraged. Only commonly employed abbreviations 

(e.g., DNA, RNA, ATP) are acceptable. Code numbers for compounds may be used in a 

manuscript title when placed in parentheses AFTER the chemical or descriptive name.

Authors’ Names and Affiliations: The authors’ full first names, middle initials, last 

names, and affiliations with addresses at the time of work completion should be listed.

Abstract and keywords. Articles of all types must have an abstract. The maximum length 

of the Abstract should be 400 words, organized in a findings-oriented format in which 

the most important results and conclusions are summarized. Code numbers may be 

used once in the abstract.

After the abstract, a section of Keywords has to be given. Be aware that the keywords, 

chosen according to the general concept, are very significant during searching and 

indexing of the manuscripts.

Introduction. The rationale and objectives of the research should be discussed in this 

section. The background material should be brief and relevant to the research described.



Research articles should include the following:

 Methodology

 Results

 Discussions and Conclusions

Methodology. Materials, synthetic, biological, demographic, statistical or experimental 

methods of the research should be given detailed in this section. The authors are free to 

subdivide this section in the logical flow of the study. For the experimental sections, authors 

should be as concise as possible in experimental descriptions. General reaction, isolation, 

preparation conditions should be given only once. The title of an experiment should include the 

chemical name and a bold Arabic identifier number; subsequently, only the bold Arabic number 

should be used. Experiments should be listed in numerical order. Molar equivalents of all 

reactants and percentage yields of products should be included. A general introductory section 

should include general procedures, standard techniques, and instruments employed (e.g., 

determination of purity, chromatography, NMR spectra, mass spectra, names of equipment) 

in the synthesis and characterization of compounds, isolates and preparations described 

subsequently in this section. Special attention should be called to hazardous reactions or toxic 

compounds. Provide analysis for known classes of assay interference compounds.

The preferred forms for some of the more commonly used abbreviations are mp, bp, oC, 

K, min, h, mL, μL, g, mg, μg, cm, mm, nm, mol, mmol, μmol, ppm, TLC, GC, NMR, UV, 

and IR. Units are abbreviated in table column heads and when used with numbers, not 

otherwise.

Results. This section could include preparation, isolation, synthetic schemes and tables 

of data.

Discussion and Conclusions. The discussions should be descriptive. Authors should 

discuss the analysis of the data together with the significance of results and conclusions. 

An optional conclusions section is not required.

Sections above (Methodology, Results, Discussion and Conclusions)  are not required 

for review articles.

Ancillary Information. Include pertinent information in the order listed immediately 

before the references.



PDB ID Codes: Include the PDB ID codes with assigned compound Arabic number. 

Include the statement “Authors will release the  atomic coordinates and experimental 

data upon article publication.”

Homology Models: Include the PDB ID codes with assigned compound Arabic number. 

Include the statement “Authors will release the atomic coordinates upon article 

publication.”

Corresponding Author Information: Provide telephone numbers and email addresses for 

each of the designated corresponding authors.

Present/Current Author Addresses: Provide information for authors whose affiliations or 

addresses have changed.

Author Contributions: Include statement such as “These authors contributed equally.”

Acknowledgment: Authors may acknowledge people, organizations, and financial 

supporters in this section.

Abbreviations Used: Provide a list of nonstandard abbreviations and acronyms used in 

the paper, e.g., YFP, yellow fluorescent protein. Do not include compound code numbers 

in this list.

Citing in the Text. For citations in the text, use the last name of the author(s) and the 

year of publication (e.g. for a single author (Aydin, 2018) / for two authors (Aydin and 

Ozen, 2018) / for three or more authors (Aydin et al., 2018)

References and Notes. The accuracy of the references is the responsibility of the 

author(s). List all authors; do not use et al. Provide inclusive page numbers. The APA 

style should be used consistently throughout the references. For more details, please 

follow the links below.

https://www.apastyle.org/ 

http://dergipark.gov.tr/uploads/files/4d53/3a73/0e3c/572f7df1cee3c.pdf

List submitted manuscripts as “in press” only if formally accepted for publication. Manuscripts 

available on the Web with a DOI number are considered published. For manuscripts not 

accepted, use “unpublished results” after the names of authors. Incorporate notes in the 

correct numerical sequence with the references. Footnotes are not used.



Tables. Tabulation of experimental results is encouraged when this leads to more 

effective presentation or to more economical use of space. Tables should be numbered 

consecutively in order of citation in the text with Arabic numerals. Footnotes in 

tables should be given italic lowercase letter designations and cited in the tables as 

superscripts. The sequence of letters should proceed by row rather than by column. If 

a reference is cited in both table and text, insert a lettered footnote in the table to refer 

to the numbered reference in the text. Each table must be provided with a descriptive 

title that, together with column headings, should make the table self-explanatory. Titles 

and footnotes should be on the same page as the table. Tables may be created using a 

word processor’s text mode or table format feature. The table format feature is preferred. 

Ensure each data entry is in its own table cell. If the text mode is used, separate columns 

with a single tab and use a return at the end of each row. Tables may be inserted in the 

text where first mentioned or may be grouped after the references.

Figures, Schemes/Structures, and Charts. The use of illustrations to convey or clarify 

information is encouraged. Remove all color from illustrations, except for those you 

would like published in color. Illustrations may be inserted into the text where mentioned 

or may be consolidated at the end of the manuscript. If consolidated, legends should be 

grouped on a separate page(s). Include as part of the manuscript file.

To facilitate the publication process, please submit manuscript graphics using the 

following guidelines:

1. The preferred submission procedure is to embed graphic files in a Word document. 

It may help to print the manuscript on a laser printer to ensure all artwork is clear and 

legible.

2. Additional acceptable file formats are: TIFF, PDF, EPS (vector artwork) or CDX 

(ChemDraw file). If submitting individual graphic files in addition to them being 

embedded in a Word document, ensure the files are named based on graphic function 

(i.e. Scheme 1, Figure 2, Chart 3), not the scientific name. Labeling of all figure parts 

should be present and the parts should be assembled into a single graphic.

EPS files: Ensure that all fonts are converted to outlines or embedded in the graphic file. 

The document settings should be in RGB mode. NOTE: While EPS files are accepted, the 

vector-based graphics will be rasterized for production. Please see below for TIFF file 

production resolutions.



3. TIFF files (either embedded in a Word doc or submitted as individual files) should have 

the following resolution requirements:

- Black & White line art: 1200 dpi

- Grayscale art (a monochromatic image containing shades of gray): 600 dpi

- Color art (RGB color mode): 300 dpi

- The RGB and resolution requirements are essential for producing high-quality graphics 

within the published manuscript.

- Most graphic programs provide an option for changing the resolution when you are 

saving the image. Best practice is to save the graphic file at the final resolution and size 

using the program used to create the graphic.

4. Graphics should be sized at the final production size when possible. Single column 

graphics are preferred and can be sized up to 240 points wide (8.38 cm.). Double 

column graphics must be sized between 300 and 504 points (10.584 and 17.78 cm’s). 

All graphics have a maximum depth of 660 points (23.28 cm.) including the caption 

(please allow 12 points for each line of caption text).

Consistently sizing letters and labels in graphics throughout your manuscript will help 

ensure consistent graphic presentation for publication.

Image Manipulation. Images should be free from misleading manipulation. Images 

included in an account of research performed or in the data collection as part of 

the research require an accurate description of how the images were generated and 

produced. Apply digital processing uniformly to images, with both samples and controls. 

Cropping must be reported in the figure legend. For gels and blots, use of positive 

and negative controls is highly recommended. Avoid high contrast settings to avoid 

overexposure of gels and blots. For microscopy, apply color adjustment to the entire 

image and note in the legend. When necessary, authors should include a section on 

equipment and settings to describe all image acquisition tools, techniques, and settings, 

and software used. All final images must have resolutions of 300 dpi or higher. Authors 

should retain unprocessed data in the event that the Editors request them.



Specialized Data

Biological Data. Quantitative biological data are required for all tested compounds. 

Biological test methods must be referenced or described in sufficient detail to permit 

the experiments to be repeated by others. Detailed descriptions of biological methods 

should be placed in the experimental section. Standard compounds or established 

drugs should be tested in the same system for comparison. Data may be presented 

as numerical expressions or in graphical form; biological data for extensive series of 

compounds should be presented in tabular form.

Active compounds obtained from combinatorial syntheses should be resynthesized 

and retested to verify that the biology conforms to the initial observation. Statistical 

limits (statistical significance) for the biological data are usually required. If statistical 

limits cannot be provided, the number of determinations and some indication of the 

variability and reliability of the results should be given. References to statistical methods 

of calculation should be included.

Doses and concentrations should be expressed as molar quantities (e.g., mol/kg, μmol/

kg, M, mM). The routes of administration of test compounds and vehicles used should be 

indicated, and any salt forms used (hydrochlorides, sulfates, etc.) should be noted. The 

physical state of the compound dosed (crystalline, amorphous; solution, suspension) 

and the formulation for dosing (micronized, jet-milled, nanoparticles) should be 

indicated. For those compounds found to be inactive, the highest concentration (in vitro) 

or dose level (in vivo) tested should be indicated.

If human cell lines are used, authors are strongly encouraged to include the following 

information in their manuscript:

- the cell line source, including when and from where it was obtained;

- whether the cell line has recently been authenticated and by what method;

- whether the cell line has recently been tested for mycoplasma contamination.

Confirmation of Structure. Adequate evidence to establish structural identity must 

accompany all new compounds that appear in the experimental section. Sufficient spectral 

data should be presented in the experimental section to allow for the identification of the 

same compound by comparison. 



List only infrared absorptions that are diagnostic for key functional groups. If a series 

contains very closely related compounds, it may be appropriate merely to list the spectral 

data for a single representative member when they share a common major structural 

component that has identical or very similar spectral features.

Submitting the Manuscript

Communication and log in to Author’s Module All submissions to JHESP should be 

made by using  Online Article Acceptance and Evaluation system on the journal web 

page.

Registration to System It is required to register into the Online Article Acceptance and 

Evaluation system  (Journal Park) for the first time while entering by clicking “Create 

Account” button on the registration screen and the fill the opening form with real 

information. Some of the information required in form is absolutely necessary and the 

registration will not work if these fields are not completely filled.

Authors are expected to return to the entry screen and log on with their username and 

password for the submission. Please use only English characters while determining your 

username and password.

If you already registered into the journal park system and forget your password, you 

should click on “Forgot My Password” button and your username and password will be 

mailed to your e-mail in a short while.

Adding Article This process consists of several different steps beginning with the 

loading of the article into the system. Browse button is used to reach the article file, 

under the  Upload tab. After finding the article you may click to Choose File and file will 

be attached.
















