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The Interdependence of Society, Environment and Health 
and Its Relevance for Societal Development

Ulrich LAASER1 

Abstract

The relationship between society, environment, and health is governed by 
values that relate to targets as well as to the process leading there. Health 
scientists have to obey these universal rules and regulations on how to 
promote change. Given limited resources, scientists have also to calculate 
cost and benefit but it is the state to ensure the fundamental human right 
to live a healthy life under suitable conditions. Taking into account the 
“Preventive Paradoxon” introduced by Geoffrey Rose and the mandate for 
public health accredited to the European Commission in the Maastricht 
Treaty on European Union, progress is to be achieved bottom-up and top-
down. Science can help to find the right balance through careful analysis 
and monitoring but this is no longer a medical domain on its own; it is 
linked to all societal sectors. The structure to investigate this field is the 
modern School of Public Health, attached to universities and reaching out 
to relevant institutions. Four deficits have to be overcome, the information 
deficit as well as the social deficit, the preventive deficit, and the regulatory 
deficit. Training for research and serving the health of populations is a 
mission well worth the effort. The One Health concept offers a unique 
current framework. For the development of health, it is vital to learn from 
each other in the belief that health and knowledge know no barriers.

Keywords; public health, health sciences, code of ethics, value system, 
society, environment, health system deficits, Germany
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Surah 107 reads:
Hast thou observed ? He who denieth the religion,
that is he who repelleth the orphan, 
and urgeth not the feeding of the needy. 
So, woe unto those who are praying,
who are heedless of their prayer,
those who would be seen,

but withhold the goods.

Surah 107 (1) in its first and older section, likely written down before the 
Hijra,  explains to us the role an accepted religion, or in a wider sense an 
accepted value-system, has for the organization of society; and in the latter 
part of the Surah, from after the Hijra, Prophet Mohammed (PBUH) points 
to the fact that those central values may not only formally be accepted, 
but have to be truly believed. Thus only values which are convincing 
to everybody, or at least to a large majority, can fulfil this function in a 
society and it is interesting to note that as to the content of the core values, 
at least as far as Surah 107 is concerned, its demands come very close to 
the Sermon on the Mount of the New Testament.

Quite certainly, it is not common to begin from this angle as religious or 
ethical aspects usually are taken into account only marginally, or not at all, 
in a world which cries increasingly for precise figures and sharp analysis. 
But when we argue for a comprehensive view on the three dimensions 
of society, environment, and health, we will find that their relationship is 
governed by values, at least implicitly, whether we like it or not. 

The Value System

Here we may differentiate between values which relate to objectives or 
targets in content areas as, for example, to enhance the quality of life or to 
achieve “Health for All” as the World Health Organization expresses and 
reiterates it in the Millennium Development Goals (2) and the Sustainable 
Development Goals (3). The other category of values might be called values 
which describe the process in order to achieve those objectives, i.e. not the 
“What?” but the “How?” is of interest here. The pure existence of process 
values as separate from outcome values contradicts the saying that success 
justifies the means. For us as human beings and members of our societies 
the ethical consensus on how we want to achieve certain objectives may be 
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even more relevant than the outcome. As scientists, however, we usually 
are much more interested in the effects of interventions, at least we are 
asked to be as society expects solutions from us for the many problems 
burdening the people not l´art pour l´art. 

To elaborate on the introductory part of Surah 107 (1) observations are 
reported here. In our time we see observation as an instrumented process 
which comprises the perception of facts and their identification based 
on prior experience. No longer do we live, however, in a world where 
observation is that of an unchangeable nature and, therefore, be naive and 
without questioning the observed reality. On the contrary, there is nothing 
in our world which we do not evaluate in terms of good and bad, to be 
preserved or to be changed. In all civilized, as opposed to a few remaining 
natural in fact tribal societies, there is a dominance of change over 
preservation which is signified by the globally positive connotation of the 
term “development”. This is not a so-called Western value but has become 
a universal one. If so, what are the criteria for the dominating processes of 
change? The most interesting quality of these criteria is that they cannot 
be derived. They are axiomatic in the sense of a declaration of belief or of 
will. They have to be set. The renunciation of violence, for example, is a 
vital requirement for the functioning of a society. Broad participation of 
people in the decision making process is a precondition for full exploitation 
of intellectuality and creativity in a society and, based on this, for its global 
competitiveness. The Wall in Berlin was brought down through the slogan 
“Wir sind das Volk” (We are the people!) without any violence, but with an 
air of extreme happiness. The government, almost two months later, did 
not even think of unification when the citizens changed the wall breaking 
slogan into “We are one people”. However admittedly, this was the first 
successful but unbloodied revolution in German history (4). 

Most of the process values of today can be tracked down to the three 
sets of principles of the French revolution: Liberté, Egalité, Fraternité. 
That is, we are determined to pursue our goals without domination and 
manipulation and we urge actively not equity but equal opportunities 
for everybody and we insist that basic needs will be taken care of in our 
communities predominantly as empowerment for a decent life. If we all 
could agree globally to these values, or at least those of us around the 
Mediterranean Sea, the famous “Clash of Cultures” could be transformed 
into a positive effort for development. Maybe then we would not have seen 
the violent conflicts, wherever the Christian and the Islamic world overlap:  
Bosnia, Cyprus, and Lebanon. 
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Health scientists should - like everybody - obey these universal rules 
and regulations on how to promote change. Their domain, however, is to 
analyse and reflect the direction, the means, and the resulting changes. 
Here utilitarian ethics (5,6) can almost declare victory as world-wide 
cost benefit thinking has gained ground. Is that economic dimension of 
thinking ethical at all? Not if there were unlimited resources! However, 
that clearly is not the case. In a situation where our means are restricted, 
every spending for less beneficial purposes, is to the disadvantage of at 
least some people, whose status could have been improved. The largest 
benefit, to the greatest possible number is the yardstick and, therefore, 
the most efficient use of money is mandatory. Squandering resources is 
unethical! According to the analysis of the Cochrane Centres, up to one 
third of medical procedures are ineffective or even inefficacious, i.e. not 
evidence based. On the other hand, even with efficient schemes in the 
area of clinical care, what is their relative efficiency as compared to other 
contributions to fulfilment in human life? And what is considered to be 
fulfilment? It is obvious that these preferences are culturally determined 
depending on historical, geographical, and traditional factors. Thus, the 
results of decision making processes are different according to culturally 
determined priorities set in a league table of measures, ranking quality 
adjusted years of life saved. The ranking depends on the specific valuation 
of benefits and involved costs, i.e. on the people´s “Willingness to pay” 
how much for what in a specific society. This setting of priorities according 
to criteria of efficiency is of immediate relevance to the kind of decisions 
to be taken by a government. However, governments do not always like 
the transparency of choices, which are made explicit by a calculation of 
benefits and costs. To its fullest, this approach is linked to an open society.  
Nevertheless, all administrations in our time have to observe, along these 
principles, the three dimensions taken up here: Society, environment, 
health, and the way they interact.    

Society

What constitutes a society? In most simple terms it is a coherently organized 
population on a defined territory and, if it is politically autonomous, we 
call it a state.  However, the latter quality is not essential as, for example, 
Germany was not a state between 1803 and 1871, but there was a feeling 
of national commonalities expressed in the term of the “Kulturnation” 
which referred to common cultural characteristics like a German literature. 
Certainly the Palestinians constitute a society in that sense as they lack most 
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of the qualities of an independent state: they are not coherently organized, 
their territory is not defined and the Palestinian Authority has only limited 
powers.  Nevertheless, nobody hesitates to consider the Germans in the 
19th century or the Palestinians today a distinct population, a society or 
even a nation. 

The late Geoffrey Rose, Professor of Epidemiology at the London School 
of Hygiene and Tropical Medicine developed the argument that the 
health of a population is not the result of a simple addition of individual 
biographies, but is determined by indivisible dynamics of its own. In his 
paper on “Relative Merits of Intervening on Whole Populations Versus 
High-Risk Individuals Only” (7) he remarks with reference to his own 
Whitehall data: “It then transpires that most of these deaths do not arise 
in the clinical part of the range, where risks are high but numbers are few; 
most arise at lower levels, where the risk to an individual is small but the 
numbers are large.” This is the formula of the “Preventive Paradoxon” 
considered by many to be Geoffrey Rose’s greatest idea. Later-on he 
coined also the term “Population strategy”: Causes of incidence are 
identified and in consequence modified, whereas the high risk individuals 
are diagnosed and treated. From the Intersalt data (8), it can be shown that 
the correlation between mean and prevalence for not only physical, but also 
for behavioural variables is extremely high in 32 different national settings 
with a wide spectrum of levels of blood pressure, body mass, alcohol 
intake and sodium intake. Theoretically the shape of the distribution could 
change, e.g. by therapy for the high risk group which would cause the 
prevalence to be independent of the mean. But that is not so, in Geoffrey 
Rose´s words in one of his last papers, (9) on “The population mean predicts 
the number of deviant individuals”): “Traditional preventive strategy is 
concerned with identifying and helping minorities with special problems, 
by treating their risk factors or seeking changes in their behaviour. The 
underlying aim is to truncate the risk distribution, eliminating the tail but 
not interfering with the rest of the population. In practice such truncation 
proves hard or impossible to achieve..., the spread of a distribution is not 
readily compressed. The close link between mean and prevalence implies, 
that to help the minority the “normal” majority must change... The health 
of society is integral”. 

In a historical period of growing external globalization bringing together 
persons, ideas and experiences, at the same time, we can observe a process 
of internal disintegration within our societies, i.e. between:
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• the rich(er) and the poor(er): Social disintegration,

• the young(er) and the old(er): Intergenerational disintegration,

• the (since longer established) natives and the (more recent) 
immigrants: Cultural disintegration.

It has been demonstrated in European societies that in spite of generally 
improving life expectancy, some lower social status groups may not 
only lag behind, but even they may worsen. What is the reason? More 
frequent exposures to high risks, less access to medical and other services, 
unhealthy behaviours? The composition of factors could be different for 
each of those disadvantaged groups. But at least in theory we would not 
accept unequal chances for health! 

For decades e.g. in Germany, there was an unquestioned contract between 
the generations in that the younger working ages would pay the living of 
the old. The demographic dynamics and the exploding and costly technical 
options at the end of life have undermined this arrangement. Germany, 
therefore introduced an additional obligatory insurance for nursing care. It 
was an annoying long-lasting battle between the various lobbies who had 
to pay. But at least in theory one would not accept unequal chances for 
health!

Migration should be welcome in Europe as a means for growing together 
but to the contrary there is exclusion and ghettoization. Even in countries 
with much lower immigration rates than for Germany, xenophobic 
reactions can be observed. We should consider the provision of specially 
tailored health care as a means of integration: language problems, differing 
health beliefs and specific health problems are to be taken care of. Since 
the last decades Germany is confronted with elderly migrants from the 
first migration wave in the fifties - mainly from Turkey - left alone by their 
disintegrating families and unable of going home to their native countries. 
At the same time there is the experience of a different new immigration 
wave from the East of Europe. But at least in theory, one would not accept 
unequal chances for health!

If the population according to Rose reacts as a whole, the role of the state in 
intervention has to be reconsidered. To refer to a German Jewish physician 
Salomon Neumann (10) who lived towards the end of the 19th century in 
Berlin: He created one of the first health insurances for workers leading 
later-on to Bismarck´s Social Insurance Legislation of 1883. Neumann’s 
main postulates concerned the obligation of the state to organize public 
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health care and to protect the health of its people. The state should ensure 
the basic human right to live a healthy life under suitable conditions, 
improve care for the poor, establish health offices at all administrative 
levels, organize free medical associations, provide medical statistics of the 
causes and effects of disease, and last, but certainly not least, let the people 
participate in its administration. This reference may give an idea how old 
and long established these concepts are. It is interesting to note that the 
first step to develop a European health policy has been the mandate for 
public health accredited to the European Commission in Article 129 of 
the Maastricht Treaty on European Union (11): “The Community shall 
contribute towards ensuring a high level of human health protection by 
encouraging cooperation between Member States and, if necessary, 
lending support to their action. Community action shall be directed 
towards the prevention of diseases, in particular the major health scourges, 
including drug dependence, by promoting research into their causes and 
their transmission, as well as health information and education. Health 
protection requirements shall form a constituent part of the Community’s 
other policies”.

Environment

However, modern governments have not to take care of present problems 
alone but of the survival of the future generations too. The sustainability 
of their policies is at stake, and, as much as this is a global problem, 
we have passed already the historical period of national governments 
and now witness the emergence of world politics. There is an obvious 
interrelationship between society and environment as well as between 
health and environment. Some of the central issues like family planning 
are much debated - although less between the Mediterranean religions of 
revelation (12) but rather between the religious position of the holiness of 
life and the secular value of the well-being of a population in economic 
and environmental terms.

HEALTH 

Value-System 
Information-System 
Communication-System 

SOCIETY ENVIRONMENT  

Figure 1: Elements of the “Pyramid of Development”
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The infrastructure to handle this pyramid of development has to be amended 
by information as a technical means and communication as a means of social 
organization. As much as we need an ethical orientation in terms of values, 
we need also information and that is scientifically validated information 
on the reality, the world as it is.  We need an open communication system 
across barriers within the society, and we need fora for debate, which are not 
too exclusive and give a chance to all sections in society to participate and 
express their view. I believe the last German revolution remained without 
bloodshed, because very early on so-called “Runde Tische” - round tables 
- had been established which mitigated the confrontation and still did not 
allow an escape from historical forces. The pyramid of development also 
constitutes a pyramid of Public Health Policy as the good government has 
to consider its three angles altogether, if only one fails, the others suffer. 
Science can help to find the right balance between them as public health 
cannot be built on either uncritical administrative execution top-down or, 
likewise, uncritical action-movement bottom-up without careful analysis 
and monitoring. In the context of public health, this is to mean socio-
epidemiological research, - in its three dimensions: descriptive in terms of 
health statistics; analytic in terms of comparative studies; and interventive 
in terms of controlled trials. But it is important to realise that public health 
is an applied science for and among the people,  it does not take place 
in the laboratory. Therefore, it would be a misunderstanding to withhold 
action until perfect proof from perfect studies is available. More relevant 
it is to work with the results from imperfect studies being critically aware, 
that they are imperfect and new results might change the course of events.

In recent years the understanding of the ONE WORLD, alive by a coherent 
interactive system of air, land, water, plants, animals and humans has gained 
affirmation and a ONE HEALTH movement is growing mainly bottom-up, 
a development which has recently be underlined by the Corona pandemic 
(13). The health of humans depend on the coherence of all natural elements 
(14).

Health

If we think of these three dimensions in the triangular arrangement of 
figure 1, health may be rightly at the top. Health has become something 
like a secular religion, a pursuit of happiness, especially after the all-
inclusive definition as physical, mental and social well-being by the World 
Health Organization after World War II. Health promotion has an even 
broader connotation as it involves general competencies and general living 
conditions. The Americans nicely call that “Healthism”. This is no longer 
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a medical domain on its own, it is an issue linked to all societal sectors, 
and, promptly, inter-sectoral strategies for health have been defined. But 
the broader the meaning of health, the less chance we have to be healthy 
without any impediments, i.e. to be one hundred percent healthy.  There is 
always something left to desire! According to Karl Popper, we can falsify 
complete health and define what is detrimental to health, but according 
to him it is impossible to determine positively what health is. Therefore, 
health has an imprecise meaning or poetically: it always lies beyond 
the horizon. For that reason, we are tempted to spend all our financial 
resources, if necessary, and in every life there comes a moment where we 
would give everything to avoid serious illness and death. A often cited joke 
about cigarettes states “Smoke less, die healthy!”. The contradiction in 
adjecto ´die healthy´, is it a joke or could it have a serious meaning for this 
discourse? The approach can be passive or active to set limits to the claim 
for total health. The passive one is taken by most of today’s governments 
through cost containment policies that are freezing expenses at a level of 
around 10% of the GNP, where we have not any argument for that quota 
except custom. This policy usually leaves the distribution of resources to 
tradition and vested interests. Rational planning is tried only occasionally 
and cost-benefit-analysis even more so. The active approach, on the other 
hand, is much more demanding: it aims at a public consensus on what we 
can afford, under which circumstances, and when life should be allowed 
to begin and to end. Then health is not everything and certainly not worth 
everything, but only the individual, social and material means to lead a 
decent life. What is adequate under these circumstances? The consensus, 
certainly, will be and has to be different for different societies and for 
different historical periods. Science can identify the facts, define the issues, 
and lay out scenarios for various options, but the scientist cannot make the 
decisions instead of the people, although very often he sees himself in this 
way. Decisions of that kind have to be made by society, as a whole, and its 
legitimate bodies. 

Health Sciences

If we agree that the pyramid of development has to be built with the 
indispensable help of scientific reasoning, then where do we find this 
kind of comprehensive science? Over the last years the renaissance of the 
Health Sciences and the debate on a New Public Health (15) as coined 
by the European office of the World Health Organization - meant to be 
different from the classic concepts of hygiene - has led to a new model of 
institutionalization which is characterized by modern or New Schools of 
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Public Health (NSPH). This institutional entity is not any longer directly 
related to the Ministry of Health as has been traditionally so, but by now 
is independently based as an own faculty in the setting of the university; 
however, contractually linked to a number of important health providers 
in the region with a well-defined cooperation for training and research in 
public health based on mutual interest.  

Delineating from the aforementioned fundamentals what kind of training 
institutions do we need? First the NSPH should have defined - not only 
voluntary - links with the political and administrative system. Certainly 
this statement is not popular everywhere in spite of the fact that many of 
today’s schools are state-based institutions. Nevertheless, it remains true 
that exerting influence in an open society is a two way business. NSPH 
need a direct and permanent connection to the decision making process 
in the administration if they want to channel their services to the relevant 
needs. So much of the indication for the work, the task-setting might come 
legitimately from the society mediated through the state and the semi-
public institutions, charged with certain services like - e.g. in Germany 
- the independently practising physicians. 

Second, in order to fulfil their duties properly and according to scientific 
standards, the modern NSPH requires a direct link to universities, most 
likely in terms of a usually postgraduate organization of training schemes 
leading to academic degrees, and in terms of applied research.. Funding 
policies are to support such cooperation. Legal provisions should facilitate 
exchange of academic staff with related faculties, additionally through 
international or national scholarship schemes. Often, the notorious 
antagonism between the Ministry of Science and the Ministry of Health 
creates unnecessary problems although a NSPH is related to both.                                 

Third, public health is not l’art pour l’art but an applied science of 
preventive orientation and, the NSPHs must connect to the practice of 
public health and to practical intervention. They have to be institutional 
agents of change and not only executives. A modern School of Public 
Health or Health Sciences has contracted a network of institutions in the 
field, e.g. caring for the physically and mentally handicapped or being 
responsible for health reporting to the government. Partner institutions 
lecture at the university, and vice versa students of public health work 
on their theses in the institutional settings. Common research projects are 
pursued like, e.g. the development of a health audit for public construction 
works or similar activities. 
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Fourth because of these multiple and potentially conflicting relationships 
the NSPH should have an independent institutional basis, neither an 
institute of the Ministry of Health exclusively, nor part of another faculty. In 
particular, the NSPH should cooperate closely with, but needs to be separate 
from, the school or faculty of medicine. Again, this is not always popular 
and even not the prevailing model in Europe, but at least the department 
of public health within a medical faculty should be as autonomous as 
possible. However, the public health group seems to remain in a structural 
minority versus the clinical disciplines, which means being at a persistent 
disadvantage with regard to the distribution of scarce resources between 
competing priorities. 

The modern School of Public Health in summary is independent with strong 
links to universities, practice institutions, and the political administration. 
‘How this triangle can be organized, and what the locally appropriate 
balance should be is up to those who want to invest in public health’ to 
use the words of Andrija Stampar, Chairman of the First World Health 
Assembly after World War II. Responsible for such decisions should be 
those who tackle the work: public health must be anchored in all three 
corners of the triangle of society, academia, and practice.  

What contributions to the health of the population can we expect from 
such institutes and what is most necessary?  In modern societies we have 
to cope with four main deficits regarding population health, these are: 

a) The information deficit, for example how to deal with the COVID-19 
pandemic.

Because of the obvious lack of sufficient and reliable information in the 
health sector of many countries, international as well as national initiatives 
have promoted the development of indicator-based comprehensive 
monitoring systems (mostly although not exclusively quantitative routine 
data) and their interpretation by experts published as reports to the general 
public (health reporting). Health surveillance is a prerequisite of intelligent 
decision making in health policy. Valid indicators are the key to meaningful 
analysis. Health indicators should be relevant (regarding priorities), 
valid (regarding determinants of health), measurable (in quantitative or 
qualitative terms), sensitive to change and differences, comparable (inter-
territorial), repeatable (as time series), affordable (in terms of relative cost), 
and useful (for intervention). Meeting these criteria obviously requires a 
permanent scientifically qualified institutional infrastructure.

b) The social deficit in terms of social, intergenerational, and cultural 
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disintegration.

Today terminology has been widely accepted which uses the term 
“inequality” for stating differences in health status determined by social 
variables like educational grade, professional category and income 
level, sometimes added up to one integrated index of social status. By 
some this is called “vertical” inequality, whereas horizontal inequality 
may refer to various dimensions of disparities connected with sex and 
age or different ways of looking at a person’s position in the society, e.g. 
marital and family status, ethnic group, whether one is a migrant or a 
native resident etc. Others prefer not to make such a distinction but to 
think instead in terms of disadvantaged or vulnerable groups such as 
migrating labourers, the unemployed, socially isolated elderly, and one-
parent families. The value statement on inequalities most often is termed 
“inequity”, namely whether a socially determined state of disadvantaged 
health is considered to be unfair and unjust because being unnecessary and 
avoidable. The interdisciplinary study of the determinants and possible 
interventions to minimize health inequities may be summarized as “Social 
Public Health”. Social Public Health then constitutes a core sector of the 
New Public Health approach which has been developed throughout the 
nineties. Four different concepts have been discussed already in the Black 
Report (16) in order to explain the differences in health status by social 
groups: methodological artefacts, social selection, living conditions, and 
health behaviour. The first explanation of social gradients is deemed of 
little relevance: systematic methodological errors are unlikely, given the 
almost universal and quite uniform existence of social gradients and health 
inequalities. The second and third explanation are mirrored in the slogan 
that “Poverty drives you sick and sickness makes you poor”. Together 
they constitute a vicious circle effective in many regions of the (‘third’) 
world especially where the population is not sufficiently covered by 
health insurance. As disease is more prevalent in the lower social strata, 
the economically disadvantaged ones may have to pay more not only in 
relative but even in absolute terms. Other researchers highlight the fact that 
at least some part of health inequalities have been shown to arise from a 
higher prevalence of unhealthy behaviour in lower socio-economic groups 
and from differences in psychosocial work environment. Disadvantaged or 
vulnerable groups are subpopulations being exposed to an accumulation 
of unfavourable determinants of health and therefore at excess risk for 
disease or ill health. The terminology sometimes used for underprivileged 
or disadvantaged groups stresses the external causation of reduced health 
chances; however, voluntary risk seeking behaviours may also contribute 
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and should not exclude such people from supportive action. This applies 
even more to individuals with a limited ability to cope with strains. No 
systematic classification of disadvantaged groups has yet been developed, 
but the following for example have been suggested in various contexts: the 
migrating labour force, the travelling communities, the homeless, ethnic 
minorities, asylum seekers and refugees, elderly females living alone and 
in poverty, one parent families, children growing up in families on social 
compensation, the unemployed, and the very poor. According to Wilkinson 
(17) social dislocation and the disruption of social cohesion respectively 
may be a common mechanism of vulnerability. Furthermore many 
researchers hold the view that during the decade’s vulnerability has gained 
importance vis a vis the classical vertical inequalities. On the other hand 
vulnerability is not necessarily static or definite but may change during a 
lifetime as is typically the case with regard to many states of (intermediate) 
poverty. The tensions originating from unacceptable differences in chances 
for healthy living can destroy the social web and lead to violence and war.

c) The preventive deficit in terms of lack of population strategies according 
to Rose and insufficient regard of environmental sustainability.

Given its great potential, the preventive sector of health services has not 
yet received appropriate attention. Whereas this is obvious for infectious 
diseases it seems to be even more relevant for chronic diseases which often 
start to develop early in individual lifes. Smoking, alcohol drinking and 
use of drugs, incorrect diet and overfeeding, too little physical exercise, 
insufficient hygiene and other health damaging behaviours are often 
responsible especially for diseases of the circulatory system and cancer. 
Dangerous driving, auto-aggression and unprotected sexual acts are major 
causes of increasing morbidity and mortality rates as well as premature 
death. These are mainly behaviour related risk factors, in other words they 
are potentially under the control of an individual. However, risk factors 
are based on behavioural patterns which are integrated with habitual 
patterns of socio-cultural lifestyles which are shaped in each case by 
various life situations. For this reason all preventive approaches must have 
behavioural and situational components. Chronic diseases, for example, 
are very seldom curable once they have manifested themselves but they 
are – at least in principle – preventable. It would be logical if some of the 
money allocated to treatment could be diverted to preventive activities. 
This could allow altering the initial conditions which contribute to the 
development of chronic-degenerative diseases by means of behaviour-
oriented prevention: promotion of health at work, housing, recreation, 



The Interdependence of Society, Environment and Health and Its Relevance for Societal Development

14

and medical services. In the future much greater consideration has to be 
given to the multi-dimensional interrelationship of the causes of health 
impairment, both in ecological research and provision of medical services. 
The structural problem discussed here can only be managed by means 
of interdisciplinary cooperation. This also applies to infra-structural and 
organisational problems faced by the health services. 

d) The regulatory deficit in terms of an improper administrative balance 
between centralization and decentralization and lack of competent 
coordination.

Decision making in health care is organised by a regulatory framework 
which in most countries is characterised by a continuous shift from the 
old vertical model to a more horizontal one with moderating instead of a 
directive role of the governmental agencies. A number of decision making 
centres acting more or less in parallel have to be coordinated but cannot be 
directed. Originally organised rather in a top-down model, more and more 
the generation of decisions follows a bottom-up approach. This requires 
management which integrates several levels of a formerly hierarchical 
pyramid in a round table manner. A management approach of this type 
may be named “Horizontal Management”.

As for individual therapy and even diagnosis a code of medical ethics 
has to be obeyed, the implementation of population-wide interventions in 
public health and even analytical studies have to follow ethical rules which 
relate predominantly to the way of how decisions in this regard are made. 
Five core ethical principles can be identified (Laaser et al. 2017):

Solidarity,

Equity,

Efficiency,

Respect for autonomy, and

Justice.

And in terms of operational ethics:

Serving the common public good

Stewardship, and

Keeping promises.
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The public health professional having encompassed successfully education 
in a School  or Department of Public Health as outlined may be described 
according to the following competency profile:

Follows a professional code of ethics

Accepts accountability towards society

Work for evidence based action

Aims at structural and stable solutions

Understands the global context of public health

Understands the multifactorial determination of public health

Be prepared for transnational management

Be qualified for transcultural, interdisciplinary and multi-professional 
cooperation

Knows assessment technologies

Have acquired consulting competencies

Be trained for leadership in services

Be competent for research and development in the service environment

Be knowledgeable in foreign languages, the use of internet, presentation 
techniques, moderation skills, conflict management, and teamwork 
interaction.

It will be along and never ending way to achieve this with the limited 
resources available. However, training for research and serving the health 
of populations is a mission well worth the effort. 

It is obvious that no single science can deliver all solutions required, that 
is why public health is an interdisciplinary and multi professional science. 
Which disciplines constitute the canon? All disciplines which contribute to 
the public health of populations can be called - with regard to that specific 
contribution - public health sciences, whether they come from the medical, 
biological or natural sciences or from the social and management sciences. 
Fields of application are for example rehabilitation or nursing or what we 
call in Germany ‘social psychiatry’. They increasingly develop a tendency 
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to form their own bundles of related sciences like rehabilitation sciences 
or nursing sciences. On the other hand, there are basic, instrumental 
disciplines related to the very triangle of public health mentioned above.

Table 1: The Basic Public Health Sciences

Scientific Foundation Epidemiology and Biostatistics(Academia)
Preventive Orientation Health Protection and Health 

Promotion(Practice)

Societal Dimension Health Policy and Management(Organisation)
Environmental Protection One Health

These subjects are essential for policy making and efficient health planning: 

• establish epidemiologically priorities in terms of which health 
problems are most important, and which groups are most 
vulnerable; 

• define exposures and environmentally or occupationally 
determined health problems and to design and try out 
interventions; 

• health policy and management is needed to translate empirical 
findings into health policy, as well as, to find proper ways to 
implement the latter; 

• a new modern framework is provided by the One Health 
concept.

Public health training requires public health research. Here we should stick 
to Humboldt’s ideal of ‘Lehre und Forschung’. Teaching and research are 
interlinked. Therefore, to be responsible for training also implies to be 
charged with research or more precisely training for research. However, 
I would give it a special term as ‘applied’ research, i.e. research oriented 
towards practical application or in another wording ‘interventive research’, 
namely how and to what effect can we improve the health of populations? 

An account of hypotheses to explain the growing differences in life 
expectancy between East and West Germany since the 1970s, more than 
two years in favour of the West by the year of change 1989, should help to 
illustrate the extreme importance of a public health research agenda:



Ulrich LAASER

17EURAS Journal of Health - Volume 1 Issue 1 - December - 2020 (1-19)

Hypotheses Raised to Explain Differences in Life Expectancy between 
Germany East and West:

1) The organization of health care (centralization, institutionalization)

2) Resources available for allocation

3) The provision of high-tech medicine

4) Degree of public information and participation (e.g. self-help-groups)

5) Quality of nutrition

6) Consumption of tobacco and alcohol

7) Environmental pollution

8) (Selective) East-West migration.

To intensify collegial contacts is a must in the field of public health - in 
Corona-times specifically by digital communication - as demonstrated by 
the complexity of these issues. When we talk about solving problems of 
this kind, generally the basic methods are the same, for methodologies 
are based on scientific knowledge and science does not differ with 
changing geographical location. Hence for the development in health, it 
is vital to learn from each other in the belief that health and knowledge 
knows no barriers. The Holy Prophet of the Muslims (PBUH) said that 
“seek knowledge even if you have to travel to China for it.”  The matter 
of concern here is very obviously learning, and not by whom or using 
whose knowledge. This statement may also imply that knowledge from, 
obviously metaphorically speaking, China might be applicable in Saudi 
Arabia. And it may imply that we are not only rational beings as going to 
China at least at the times of the prophet certainly was not the most rational 
thing to do. A citation from Le Petit Prince de Antoine de Saint-Exupéry 
(18) explains this in more detail: 

“Si je vous ai raconté ces détails sur l´astéroide B 612 et si je vous ai 
confié son numéro, c´ést à cause des grandes personnes. Les grandes 
personnes aiment les chiffres. Quand vous leur parlez d´un nouvel ami, 
elles ne vous questionnent jamais sur l´essentiel. Elles ne vous disent 
jamais:”Quel est le son de sa voix ? Quels sont les jeux qu´il préfère ? 
Est-ce qu´il collectionne les papillons ?” Elles vous demandent: “Quel  
àge a-t-il ? Combien a-t-il des frères ? Combien pèse-t-il ? Combien gagne 
son père ?” Alors seulement elles croient le connaìtre. Si vous dites aux 
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grandes personnes: “J´ai  vu une belle maison en briques roses, avec des 
géraniums aux fenètres et des colombes sur le toit...” elles ne parviennent 
pas à s´imaginer cette maison. Il faut leur dire: “J´ai  vu une maison de 
cent mille francs.” Alors elles s´écrient: “Comme c´est joli!”
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The Importance of Galectin 3 for Risk Stratification and 
Prognosis in Hypertrophic Cardiomyopathy
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Abstract  
Objective: Galectin-3 levels were found to be associated with worse prognosis 
in various cardiac disorders. The aim of the study was to assess the relationship 
between serum galectin-3 levels and prognosis among HCM patients.

Material and Methods: This study included 107 consecutive patients with HCM. 
Galectin-3 levels were evaluated in all participants and the HCM Risk-SCD 
calculated in patients with HCM for each patient. 

Results: The low galectin-3 and high galectin-3 groups showed significant 
differences in NYHA class, the HCM Risk SCD, the HCM Risk SCD (>6%), 
interventricular septum thickness, left ventricular mass(LVM),  and LVM 
index, and percentage of ventricular extra systole, ventricular tachycardia, 
cardiopulmonary resuscitation, ICD implantation, shock, admitted hospital with 
heart failure symptoms into two groups(all p<0.05).The low galectin-3 HCM 
patients (n = 62) had galectin-3 levels of 4.720±2.202 ng/ml and the high galectin-3 
HCM patients (n = 45) had galectin-3 levels of 7.943±1.618 ng/ml(p<0.001). 
Both in the univariate and multivariate analysis, galectin-3 determined that the 
HCM Risk SCD is an independent predictor of high-risk(p<0.001). In ROC curve 
analysis, a galectin-3 >6.324 ng/ml was identified as an effective cut-off point in 
the HCM Risk SCD for HCM (area under curve = 0.878, 95% CI=0.815-0.942, p 
<0.001). A galectin-3 value of more than 6.324 ng/ml yielded a with sensitivity, 
specificity, positive predictive value and negative predictive value of, 83%, 82%, 
73%, 93%.

Conclusion: These results shape the concept of considering galectin-3 as a new 
target for therapeutic intervention or recognizing patients with high risk for SCD 
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or malign arrythmias. In this study, galectin-3 is an independent predictor of high 
risk for HCM Risk-SCD in HCM. Therefore, an early recognition of high-risk 
patients for SCD and intervention with new anti-inflammatory and antifibrotic 
agents might provide additional benefit over existing treatment strategies.

Keywords: Galectin 3, sudden cardiac death, risk stratification, prognosis, 
hypertrophic cardiomyopathy

Introduction

Sudden cardiac death (SCD) is well recognized and most frightening complication 
of hypertrophic cardiomyopathy (HCM). Most cases remain asymptomatic 
or rarely symptomatic (1) in their lifetime or sometimes SCD may be the first 
symptom. ICD therapy is an important treatment option for preventing SCD 
and improving prognosis. However, it can cause some unwanted complications 
like infective endocarditis or inappropriate ICD shocks (2). For these reasons, 
it is important to choose the patient who really needs ICD treatment. Several 
invasive and noninvasive studies have been done for risk stratification of SCD 
since the disease was first defined (3). One of the reasons for vigorous efforts 
among this subject is identification of patients who are at high risk for ventricular 
arrhythmias or SCD and to make the right choice when selecting patients for ICD 
implantation. In order to solve this problem ESC guideline recommends the use 
of a new risk of SCD calculation model According to this guideline implantable 
cardioverter defibrillator (ICD) implantation should be considered in patients 
with high risk (1,4).

Galectin-3 is a beta-galactoside-binding lectin that is expressed by macrophages. 
Nowadays, studies have shown that Galectin-3 mediate cardiac fibrosis or 
inflammation particularly in patients with heart failure. Moreover galectin-3 have 
all been well validated to predict death and heart failure (5) following a MI and 
provide risk stratification information for heart failure. In this study, we aimed 
to investigate the relationship between serum Galectin-3 levels and HCM Risk-
SCD.

Material and Methods

Patient Population

This prospective observational study included 107 consecutive patients with 
HCM and a control group of 80 subjects who presented to the Mehmet Akif 
Ersoy Thoracic and Cardiovascular Surgery Center, Training and Research 
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Hospital between December 2012 and March 2016. The study was approved by 
the ethics committee. All patients and healthy subjects signed informed consent 
forms. Only adult patients (>17 years) were included into the study. Patients 
whose echocardiography (ECHO) revealed HCM or patients with positive gene 
mutations or patients with HCM-specific late gadolinium enhancement or the 
presence of apical hypertrophy assessed by cardiac magnetic resonance (MR) 
imaging were included in the study. Hypertrophic cardiomyopathy defined as a 
maximum LV wall thickness ≥ 15 mm in one or more LV myocardial segments 
as measured with any imaging technique with unexplained abnormal loading 
conditions patients with lesser degrees of wall thickening (13–14 mm); patients 
with a family history, and electrocardiogram (ECG) abnormalities (1).

Exclusion criteria

We excluded from our analysis the patients who do not want to participate in 
the study. Patients with a prior history of the ICD or permanent pacemaker 
implantation for secondary protection or prior cardiac arrest and sustained 
ventricular tachycardia; patients with prolonged hypertension, renal failure, 
previous coronary artery disease, moderate to severe valve diseases, atrial 
fibrillation, metabolic storage disease, an ejection fraction less than 50%, wall 
motion abnormalities. Patients with a body mass index (BMI) over 30 kg/m2 
were excluded from the study. In this study the maximum LV wall thickness was 
33 mm patients whose LV wall thickness was ≥35 mm was not included into the 
study. The final study population consisted of 107 patients.

Electrocardiography

A 12-derivation surface ECG was obtained with using a Nihon Kohden-Cardiofax 
S instrument (ECG-1250K, filter range 0.5 Hz to 150 Hz, AC filter 60 Hz, at a 
speed of 25 mm/s and an amplitude of 10 mm/mV; Nihon Kohden, Tokyo, Japan) 
in all patients in supine position. The rhythm, speed, and QRS morphology were 
assessed.

Measurement of plasma galectin-3 levels

Serum galectin-3 was measured, in duplicate, using a commercially available 
enzyme-linked immunosorbent assay method (Human galectin-3 ELISA kit, 
catalogue no. DGAL30; R&D Systems, Inc., Minneapolis, Minnesota, USA). 
The intraobserver variability in the measurements of galectin-3 was also assessed 
and all of the mean intra-assay coefficients of variance were less than 4.6%.
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Echocardiography

Upon hospital admission, a transthoracic echocardiographic study was 
performed using a Vivid S5 system (General Electric Vivid S5; GE Vingmend 
Ultrasound AS, Horten, Norway) with a 1.7/3.4 MHz phased-array transducer. 
All echocardiographic parameters were measured off-line, and an average of 
three cardiac cycles was used. Biplane Simpson method was used to calculate 
LV ejection fraction (LVEF) (6). LV wall thickness (interventricular septum, 
posterior wall) left ventricular end diastolic diameter (LVEDD), and LV end 
systolic diameter (LVESD) were measured in the parasternal long axis. The LV 
outflow tract obstruction gradient (LVOTOG) was measured in the apical five 
chambers while the patients were performing the Valsalva maneuver. In addition, 
the LV end diastolic volume, end systolic volume, left atrial diameter (LAD), left 
atrial volume (LAV), left atrial volume index (LAVI), and LV mass in grams were 
calculated from M-mode echocardiograms according to the formulas described 
by Devereux et al. (7). The LV mass was indexed to body surface area as the 
LV mass index (LVMI) in g/m² of body surface area. Mitral valve regurgitation 
(systolic anterior motion of the mitral valve) and the relative wall thickness index 
(RWTI) for LV diastolic dysfunction were also evaluated.

Holter electrocardiography

The analyses were made from the 12 channel recordings obtained from the 
ambulatory holter monitors (DMS 300-7 Holter Reader; DSM, Stateline, NV, 
USA) for a period of 24 hours in all patients. Before automatic analysis, the 
tapes were analyzed using the Holter program (CardioScan 12.0 DM software, 
DSM). The recordings were evaluated for rhythm, supraventricular extrasystole 
(SVES), supraventricular tachycardia (SVT), paroxysmal atrial fibrillation 
(PAF), ventricular extrasystole (VES), non-sustained and/or sustained ventricular 
tachycardia (NSVT), and atrioventricular (AV) block with pauses

Measurement of the predicted five-year risk of SCD for the patients

The HCM Risk SCD risk assessment was performed to each patient with HCM 
risk of SCD calculator on the first visit and it was repeated if there were any 
change in patient’s clinical status. The patients with a predicted HCM risk of SCD 
were divided into two groups based on percentage, as follows: ≤5.9% group, and 
the >6% group (1,4).

Study endpoints and follow-up

On admission, all demographic characteristics of patients were recorded. Patients 
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were regularly followed during visits to HCM outpatient clinic at regular 3-month 
intervals. Any change in clinical status was noted.  ECG and ambulatory 24-hour 
ECG monitoring were performed every 3 months. The primary endpoint for the 
study was ventricular arrhythmic event. The secondary endpoint was occurrence 
of major arrhythmic event. Follow-up for clinical endpoints was performed by 
telephone interview and review of outpatient and inpatient medical records.

Statistical analysis

The study population was divided into 2 groups based on the galectin-3 levels: the 
first group (galectin-3 high >6.324 ng/ml, n=45) and the second group (galectin-3 
low (≤6.324 ng/ml, n=62). Using ROC analysis, Galectin-3 cut off value was 
determined as 6.324 ng/ml for HCM-Risk SCD. Continuous variables were 
expressed as mean ± standard deviation; categorical variables were defined as 
percentages. The normally distributed continuous variables were assessed using 
the Kolmogorov–Smirnov test. A comparison of the parametric values of the 2 
groups was performed using a two-tailed Student’s t test and for parametric values 
using Mann Whitney U Test. The categorical variables were compared using the 
odds ratio, Chi-square test, or Fisher’s exact test. Pearson correlation coefficient 
was used to compare the parametric values of the two groups, and the Spearman 
correlation coefficient was used for nonparametric comparisons. A backward 
stepwise logistic regression analysis, which included variables with P<0.1, was 
performed to identify independent predictors of HCM-Risk SCD. The accuracy of 
relevant variables from the regression analysis to differentiate between galectin-3 
high and galectin-3 low was assessed with receiver operating characteristics 
(ROC) curves to determined area under the curve and optimal sensitivity and 
specificity. The statistical evaluation of the data was performed using the SPSS 
for Windows, Version 22.0 software package (SPSS Inc., Chicago, IL, USA). A P 
value of less than 0.05 was considered statistically significant.

Results

Baseline characteristics

A total of 107 hypertrophic cardiomyopathy patients were included in the study. 
Patients were divided into two groups as patients with a galectin-3>6.324 ng/ml 
and patients with galectin-3≤6.324 ng/ml. Baseline characteristics, which is shown 
in Table 1 (average age respectively: 48.7±15.4, 43.2±14.1 years; 43 females, 64 
males). Statistically significant differences were determined between 2 groups 
in NYHA (%) class, plasma Galectin-3 levels, LAV (ml), LAVI (ml/m2), IVST 
(mm), LVM(g), LVMI(g/m2), ventricular tachycardia (%), cardiopulmonary 
resuscitation (%), ICD implantation (%), appropriate shock (%), admitted with 
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heart failure (%) (all p<0.05). The low Galectin-3 HCM patients (n = 62) had 
galectin-3 levels of 4.035±1.464 ng/ml and the high Galectin-3 HCM patients (n 
= 45) had galectin-3 levels of 8.226±1.412 ng/ml (p <0.001) (Figure 1).

Clinical outcomes

Mean follow up time is 31.1±13.2 months and low Galectin-3 group 27.1±13.4 
months, the high Galectin-3 group 35.9±11.3 months. During the fallow up time 
1 patient was died and 33 patients were hospitalized due to a worsening of heart 
failure symptoms. Thirty-six patients presented with pre-syncope and 12 patients 
presented with syncope.   A total of 100 of the patients used beta blockers, 4 
used amiodarone, 8 used disopyramide and 4 used calcium channel blockers. 
ICD implanted in 12 patients 8 patients presented with appropriate ICD shock, 3 
patients presented with inappropriate ICD shock. Twenty-four patients had nun 
sustained ventricular tachycardia attack. Twelve patients received CPR (Table 1).

Figure 1. Galectin 3 levels according to HCM Risk SCD ≥6% and <5.99% groups.
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Table 1. Baseline and clinical characteristics of all patients

-3(ng/ml) 5.798±2.52
6 4.035±1.464 8.226±1.412 <0.001

 
LAAPD(mm) 42.2±4.3 41.8±4.4 42.8±4.2 0.226 
LAV(ml) 53.4±15.1 49.4±13.8 59.7±16.5 0.001 
LAVI(ml/m2) 29.8±8.5 27.7±7.5 33.2±9.8 0.002 
LV EF(%) 66.9±5.9 67.2±5.2 66.5±6.9 0.527 

IVST(mm) 21.9±3.9 20.7±3.8 24.0±4.5 <0.001
 

 

 All(n:107) 

Low 
-

3(≤6.324ng/m
l) (n:62)  

-
3(>6.324ng/m
l) (n:45) 

P 
value 

Age(years) 46.6±15.1 48.7±15.4 43.2±14.1 0.065 

Gender Male(%) 64(60)  37(58) 27(42) 1.000 Female(%) 43(40)  25(58)  18(42) 
Follow up(month) 31.1±13.2 27.1±13.4 35.9±11.3 0.001 
BMI(kg/m2) 26.7±3.5 26.5±3.4 0.138 

 
(+) 5  2(40) 3(60) 0.648 (-) 102  60(59) 42(41) 

 (+) 4  1(25)  3(75) 0.309 (-) 103  61(59)  42(41) 

 
(+) 43  22(51)  21(49) 0.319 (-) 64  40(62)  24(38) 

%)
 

(+) 20  12(60)  8(40) 1.000 (-) 87  49(56)  37(44) 

 (+) 21 10(47)  11(53) 0.333 (-) 86  52(60)  34(40) 

Presyncope(%) (+) 33  15(45)  18(55) 0.137 (-) 74  47(63)  27(37) 

Syncope(%) (+) 12  5(42)  7(58) 0.353 (-) 95  57(60) 38(40) 

NYHA (%) class 
I 
II 
III 

 42(39) 
 43(41) 
 22(20) 

 31(74) 
 25(58) 
 5(23) 

11(26) 
18(42) 
17(77) 

0.002 

Beta blockers(%) (+) 100  44(44)  56(56) 0.238 (-) 7  6(86)  1(14) 

 (+) 4  1(25)  3(75) 0.309 (-) 103  61(59)  42(41) 
)

 
(+) 8  3(37) 5(63) 0.280 (-) 99  59(57) 40(43) 

blocker(%) 
(+) 4 3(75) 1(25) 0.635 (-) 103 59(57) 44(43) 

SCD   5.7±4.1 3.6±1.8 8.7±4.8 <0.001
 

SCD(>6%) 
(+) 36 5(14) 31(86) <0.001

 (-) 71 51(82) 14(18) 
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IVST(mm) 21.9±3.9 20.7±3.8 24.0±4.5 <0.001
 

LVPWT(mm) 6.4±3.1 12.9±3.3 12.8±2.9 0.854 
LVM(g) 333.2±85.5 316.7±92.0 359.9±76.1 0.012 
LVMI(g/m2) 180.8±53.1 173.1±57.6 194.0±48.4 0.049 
RWTI 0.62±0.22 0.62±0.23 0.62±0.24 0.977 
LVOTO(mmHg) 26.1±29.8 25.1±30.1 28.3±31.5 0.599 
Total cholesterol(mg/dl) 186.4±34.9 190.9±38.5 179.5±29.9 0.104 
C-  3.4±6.2 3.4±6.3 3.5±6.1 0.927 

9 /L) 7.9±1.9 8.0±2.0 7.8±1.8 0.659 
 14±4.3 14.0±4.6 14.2±4.0 0.817 

 0.8±0.1 0.8±0.1 0.8±0.2 0.293 

 
(+) 10  4(40) 6(60) 0.316 

  (-) 97  58(60) 39(40) 

 
(+) 73 37(51) 36(49) 0.037 (-) 34 25(73) 9(27) 

 
(+) 23  8(35)  15(65) 0.017 (-) 84  53(63)  30(37) 

 
(+) 12  1(8) 11(92) <0.001

 (-) 95  61(64)  34(36) 
ICD 

 
(+) 11  1(9) 10(91) 0.010 (-) 96  61(63)  35(37) 

Shock(%) 
  

 

e 

           8 
           3 

1(12) 
0 

7(88) 
3(100) 0.002 

 
(+) 31  12(39) 19(61) 0.016 (-) 76  50(66)  27(34) 

Values are the mean±standard deviation or number (%). EF: ejection fraction, HCM: hypertrophic 
cardiomyopathy, HCM Risk-SCD: predicted 5-year risk of sudden cardiac death in HCM patients, 
ICD: implantable cardioverter defibrillator, IVST: interventricular septum thickness, LAAPD: left 
atrium anterior–posterior dimension, LAV. left atrium volume, LAVI: left atrium volume index, 
LVEDD: left ventricular enddiastolic dimension, LVESD: left ventricular end-systolic dimension, 
LVM: left ventricular mass, LVMI: left ventricular mass index, LVPWT: left ventricular posterior 
wall thickness, LVOTO: left ventricular outflow tract obstruction, NYHA: New York Heart 
Association, RWTI: relative wall thickness index, SCD: sudden cardiac death.

Correlation results of Galectin-3 and other parameters
Results for correlation between galectin-3 levels, and other parameters in patients 
are summarized in Table 2. A statistically significant correlation was observed 
between galectin-3 and NYHA class (%) (0.351, p < 0.001), LAV (ml) (r = 
0.434, p < 0.001), LAVI (ml/m2) (r = 0.439, < 0.001), IVST (mm) (r = 0.373, p 
< 0.001), LVM (g) (r = 0.326, p = 0.001), LVMI (g/m2) (r = 0.339, p = 0.001), 
paroxysmal atrial fibrillation (PAF) (%) (r = 0.211, p = 0.026), ventricular extra 
systole (r = 0.338, p < 0.001) ventricular tachycardia (%) (r = 0.229, p = 0.020), 
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cardiopulmonary resuscitation (CPR) (%) (r = 0.319, p = 0.001), implantable 
cardioverter defibrillator (ICD) implantation (%) (r = 0.264, p = 0.007), admitted 
heart failure (%) (r = 0.275, p = 0.007), appropriate shock (%) (r = 0.279, p = 
0.005), the HCM Risk SCD (r = 0.629, p = <0.001), the HCM Risk SCD (>6%) 
(r = 0.617, p < 0.001).

Table 2.  Correlations coefficients of the relationship between Galectin-3 and other parameters.

Variable Galectin-3
r P

Age(years) -0.094 0.337
Gender 0.084 0.387
BMI(kg/m2) 0.064 0.511
History of family(%) 0.179 0.066
Presyncope(%) 0.150 0.124
Syncope(%) 0.126 0.196
NYHA (%) class I
                             II
                             III

0.351 <0.001

LAAPD(mm) 0.179 0.066
LAV(ml) 0.434 <0.001
LAVI(ml/m2) 0.439 <0.001
LV EF(%) -0.073 0.457
IVST(mm) 0.373 <0.001
LVPWT(mm) 0.039 0.694
LVM(g) 0.326 0.001
LVMI(g/m2) 0.339 0.001
RWTI 0.023 0.817
LVOTO(mmHg) 0.048 0.629
C-Reactive protein (mg/dl) 0.084 0.393
White blood cell (×109 /L) 0.040 0.686
Creatinin(mg/dl) 0.144 0.144
PAF(%) 0.211 0.026
Ventricular extra sistole 0.338 0.001
Ventricular tachycardia (%) 0.229 0.020
CPR(%) 0.319 0.001
ICD implantation(%) 0.264 0.007
Admitted heart failure 0.275 0.003
Apropriate shock 0.279 0.005
The HCM Risk SCD 0.629 <0.001
The HCM Risk SCD(>6%) 0.617 <0.001

Values are the mean±standard deviation or number (%). CPR: cardiopulmonary resuscitation, 
EF: ejection fraction, HCM: hypertrophic cardiomyopathy, HCM Risk- SCD:  predicted 5-year 
risk of sudden cardiac death in HCM patients, HF: heart failure, ICD: implantable cardioverter 
defibrillator, IVST: interventricular septum thickness, LVPWT: left ventricular posterior wall 
thickness, LAAPD: left atrium anterior–posterior dimension, LAV: left atrium volume, LAVI: left 
atrium volume index, LVM: left ventricular mass, LVMI: left ventricular mass index, LVOTO: left 
ventricular outflow tract obstruction, NYHA: New York Heart Association, PAF: paroxysmal atrial 
fibrillation, RWTI: relative wall thickness index, SCD: sudden cardiac death. 
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Univariate and multivariate analysis

Logistic regression analyses for independent predictors of high-risk predicted 
five years risk sudden cardiac death have been shown in Table 3. Both in the 
univariate and multivariate analysis, galectin-3 determined that the HCM Risk 
SCD is an independent predictor of high-risk (Galectin-3 univariate analysis: 
odds ratio: 0.999, confidence interval: 0.998-1.000, p value: <0.001; multivariate 
analysis: odds ratio: 0.999, confidence interval: 0.998-1.000, p value: <0.001). In 
a receiver operating characteristic (ROC) curve analysis, a Galectin-3>6.324 ng/
ml was identified as an effective cut-off point in the HCM Risk SCD for HCM 
(area under curve = 0.878, 95% CI=0.815-0.942, p=<0.001). A galectin-3 value 
of more than 6.324 ng/ml yielded a with sensitivity, specificity, positive predictive 
value and negative predictive value of, 83%, 82%, 73%, 93% (Figure 2).

Figure 2. In a receiver operating characteristic (ROC) curve analysis, a Galectin-3>6.324 ng/ml 
was identified as an effective cut-off point in the HCM Risk SCD for HCM (area under curve = 
0.878, 95% CI=0.815-0.942, p=<0.001).
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Table 3. Univariate and multivariate analyses for independent high-risk predictors the HCM Risk 
SCD.

 Univariate Multivariate

 OR CI p OR CI p

Galectin-3 0.999 0.998-1.000 <0.001 0.999 0.998-
1.000

<0.001

New york heart association 0.196 0.098-0.394 <0.001    

Presyncope 4.130 1.793-9.513 0.001    

Admitted with heart failure 6.778 2.771-
16.580

<0.001    

Paroxysmal atrial fibrillation 4.242 1.192-
15.100

0.026    

Ventricular tachycardia 9.788 3.473-
27.585

<0.001    

Left atrium volume 0.961 0.936-0.988 0.004    

Left atrium volume index 0.937 0.895-0.982 0.007    

Interventricular septum 
thickness

0.846 0.768-0.932 0.001    

Left ventricular mass 0.995 0.990-0.999 0.027    

CI: confidence interval, HCM: hypertrophic cardiomyopathy, OR: odds ratio, SCD: sudden cardiac 
death

Discussion  

In this study, we investigated whether galectin-3 levels could be a potential 
predictor of cardiac events, focusing on arrhythmic events, admission to hospital, 
prognosis and the predicted the HCM Risk-SCD in patients with HCM. One of 
the results of this study; There was a significant difference between the Galectin-3 
level and the 5-year risk of sudden cardiac death, moreover galactin-3 level was 
significantly higher in patients with the HCM Risk-SCD above 6%.

Galectin-3, which is secreted by macrophages, has been known for its significant 
role in mediating cardiac fibrosis and inflammation. Serum levels of galectin-3 
increases when the destruction and remodeling in the tissues is excessive. 
Moreover, this increase in galectin-3 levels were shown to be associated with 
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poor prognosis in recent studies. Galectin-3 was shown to promote cardiac 
fibrogenesis by activating resting fibroblast (8,9). Supporting this information 
had been shown significantly correlation between galectin-3 levels and LGE MRI 
verified replacement fibrosis in nonischemic dilate cardiomyopathy.

The cause of this abnormal fibrosis is related secondary myocardial ischemia 
caused by to chaotic, disorganized myocytes and abnormal mass of ventricle. 
In HCM patients there is an imbalance of supply and demand mismatches in 
coronary blood flow of myocardium, which is due to abnormally increased mass 
and abnormal intramural coronary arteries with thickened walls and narrowed 
lumen (10,11). Increased stress and injury cause myocardial damage. This situation 
causes immune cells to accumulate into the myocardium, resulting in activation 
of resident fibroblast and deposition of procollagen into extracellular matrix 
which leads to cardiac fibrosis. As a result of all these negative mechanisms can 
contribute to myocardial remodeling (12,13). In this study, there are significant 
correlations between plasma Galectin-3 levels and LVM, LVMI, interventricular 
septum thickness.

In HCM patients the disorganized cellular architecture and replacement fibrosis 
predispose to serve an electrically unstable substrate and nidus for reentry 
ventricular tachyarrhythmias and sudden death (13).  In this study, there were 
positive correlations between serum Galectin-3 levels and percentage of 
ventricular extrasystole, ventricular tachycardia in HCM group. Furthermore, 
requirement for CPR and ICD implantation were positive correlated with serum 
Galectin-3 levels.   

Several studies already proved galectin-3 could be a well prognostic marker in 
Heart failure (HF) for predicting cardiovascular mortality and re-hospitalization 
after multivariate analysis but not only patient with low ejection fraction (14). A 
previous study had demonstrated that galectin-3 levels were significantly elevated 
in patients with HF with preserved ejection fraction (14,16). Galectin-3 might 
provide an early warning marker for patients who are at risk for development 
of HF and may allow medical treatment. In this study NYHA class III symptom 
defining patients were significantly higher in higher galectin-3 levels. Galectin 
3 levels and percentage of hospitalization due to heart failure were significantly 
correlated.

Although the main causes of cardiac mortality in HCM are SCD, heart failure or 
thromboembolic events, SCD has always been the most frightening complication 
ever since it was first described which actually makes a lot of sense. Although 
there are many new parameters for risk assessment today, very few of them are 
accepted for clinical use the HCM Risk SCD assessment is one of them which 
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entered the ESC guideline in 2014. In a recent study evaluating patients with 
HCM, there was no correlation between galectin levels and the HCM Risk SCD 
(17). This may be due to the fact that the number of patients was relatively small, 
or because of the short duration of follow-up, symptomatic changes could not be 
followed for as long as enough time. As is known, the structural changes in HCM 
occasionally may be delayed until later in midlife (18,19). But, in that study, the 
mean age of patients included in the study were 20 years old. Unlike that study, 
in our study, there was a significant correlation between galectin-3 levels and the 
HCM Risk SCD. Moreover, in galectin-3 was observed as an independent high-
risk predictor for the HCM Risk SCD in univariate and multivariate analyses.

Study limitations

There are several limitations associated with the study. Study population was 
relatively small and the other oxidative stress markers were not assessed. Pediatric 
patients were not included in our study. The follow-up period of the study was not 
long enough for monitoring patients and it is an important disadvantage. 

Conclusion

These results shape the concept of considering galectin-3 as a new target for 
therapeutic intervention or recognizing patients with high risk for sudden cardiac 
death or malign arrythmias at an early stage of compensated hypertrophy in 
failure-prone hearts. Our results suggest that galectin-3 may provide some 
information about disease severity and galectin-3 is an independent predictor of 
high risk for HCM Risk-SCD in HCM. Therefore, an early recognition of failure-
prone hearts and intervention with new anti-inflammatory and antifibrotic agents 
might provide additional benefit over existing treatment strategies.
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Influence of Three Different Scanning Techniques in 
Full-Arch Implants Digital Impression Using Intraoral 
Scanners: A Randomized Controlled Cross-Over Trial

Adolfo DI FIORE1, Roberto MENEGHELLO2, Gianpaolo SAVIO3, Lorenzo 
GRAIFF1, Carlo MONACO4, Edoardo STELLINI5

Abstract

Aims: The purpose was to compare three different techniques of scanning in a 
full-arch digital impression. Digital impression accuracy and time of scanning of 
inexperienced operators were assessed.

Methods: A polymethyl methacrylate acrylic (PMMA) model of an edentulous 
mandible with six scan-abutment was used as a master model and its dimensions 
measured with a coordinate measuring machine.  Three different techniques of 
scanning (MetA; MetB and MetC) were applied on the master model with an 
intraoral scanner (Zfx, Zimmer-Biomet). Nine students were divided in three 
groups. All students were instructed how to use the technique assigned. Each 
group knows only the scanning technique assigned. Each student performed 3 
scans. The acquisition times (minutes) of each scan were recorded. All the digital 
impressions were imported and analysed with a CAD software (Rhinoceros 5.0, 
RobertMcNeel) and compared with the master model, obtaining the scanning 
accuracy. One-way analysis of variance with a post hoc analysis (Bonferroni’s 
test) was used to compare the three groups.

Results: Statistically significant difference was present between MetA, MetB 
and MetC (p value = 0.02).  The mean total treatment time was of 14.5 min (SD 
4.5 min) for the group MetA; 11.5 min for MetB and 12.1 min for MetC. 

Conclusions: The scanning methods have a great influence on the accuracy of 
full-arch implants. The time analysis showed that with the increasing of the 
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number of scans the scan time decreases.

Keywords: digital impression, scanning techniques, intraoral scanner, accuracy, 
strategy

Introduction 

The accuracy is a primary factor for long term clinical success and survival of 
an implant-supported fixed dental prosthesis (FDP). However, the insufficient 
accuracy during the impression-making technique and/or manual steps during 
prosthesis fabrication may lead to misfit of the prosthesis and subsequent to 
technical, mechanical, and biological complication such as occlusal discrepancies 
screw or abutment loosening, fracture of the prosthetic components, implant 
fractures, and loss of osseointegration (1-5). Today, conventional impression with 
different techniques and materials represent a commonly used procedure in general 
dental practice (6). With the implementation of the intraoral scanner (IOS), many 
prosthetic procedures as tray selection, dispensing and setting of impression 
materials, splinting the impression coping pick-up have been eliminated, while 
patient comfort is increased, the protocols have been simplified, less potential gag 
reflex, no potential deformation of the impression and time to clinical treatments 
have been reduced (7,8). However, there are different obstacles and deficiencies 
to address in intraoral impressions. The additional cost of purchasing an IOS, 
the learning curve for adjusting to the new methodology, scanner displacement 
during the scanning accuracy are the major limitations at the digital workflow. An 
important factor in clinical handling is the scanning strategy. In the dental market 
there are different IOS, which differ for the scanning technologies (9). Thus, 
there is a low knowledge on the relationship between accuracy, repeatability 
and methods of scanning. In the different field of medicine, several researches 
have conducted to know the learning curve of new devices (10,11). In literature 
the majority of studies on intraoral digital impression investigated the accuracy 
of digital impressions (12-15) or compared the working time of digital and 
conventional impression methods (16).

Only two studies have been conducted to evaluate the methods of scanning 
(17,18) and one article evaluated the experience curve with two different IOS 
(19). The purpose of this randomized crossover in vitro study was to compare 
three different techniques of scanning in a full-arch digital impression and the 
time of scanning of digital impression by inexperienced operators.
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Materials and Methods 

Master Model

A virtual model of a mandibular edentulous with six scan-abutment positioned 
vertically at different height was designed by means of a computer-aided design 
(CAD) software (SolidWorks Corporation). The shape of the master model 
resembled a mandibular implant-supported full arch rehabilitation. Six scan-
abutments were positioned symmetrically corresponding to the mandibular first 
molars, first premolars, and lateral incisors. All the scan-abutment geometries 
(i.e. regular cylinders) were parallel to each other with a diameter of 4 mm and 
incorporated into the master model. The regular geometry of scan-abutments was 
chosen, following metrologists expertise due to: i) the favourable design to perform 
the calibration measurements using a coordinate measuring machine, ii) the 
unfavourable design to stress stitching algorithm/procedure adopted by scanning 
systems. Subsequently the master model, with integrated scan-abutments, was 
manufactured in PMMA by a CNC machine tool to serve as a clinically relevant 
simulation model (master model). PMMA as the master model material was 
adopted in order to ensure adequate stiffness, strength, dimensional stability and 
to eliminate the need for spraying the model. Soft tissue was simulated using 
silicone (Vestogum, 3 M) in order to enable accurate measurements (Fig.1).

Figure 1. Master Model

Calibration Plan and Procedure

The experimental campaign consisted in three phases: 1) calibration of the master 
model using the OGP SmartScope Flash CNC 300 with the contact system; 2) 
acquisition of the master model by expert operators with eight Ios; 3) recurrent 
calibration of the master model using the CMM with the contact system. The 
master model was measured with a coordinate measuring machine (CMM) 
(OGP SmartScope Flash,CNC 300), an optomechanical system that is capable 
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of moving a measuring probe to determine the spatial coordinates of points on 
a workpiece surface. The measuring system is capable of a 3D maximum error 
assessed as E3-xyz (L) = 2.8 + 5L/1000 μm (with L, in millimeters, equal to the 
measured distance, according to ISO 10360 standard). A high-accuracy contact-
probe with ruby sphere of 1.5mm of diameter was used to measure the points 
of the scan-abutment upper and lateral surfaces to locate them in a x, y and z 
coordinate reference frame. Recurrent verification of the master model was 
required between scanning sessions with Ios to check the dimensional stability 
of the master model. The calibrations of the master model were performed based 
on the points in Figures 2a and 2b: a partial, preliminary, reference frame on 
the master model was defined, then the scan-abutments were measured. For 
each scan-abutment a plane (Fig 2c) and a cylinder (Fig. 2d) were identified, 
adopting specific sets of points. Finally, the position of each scan-abutment was 
computed as the intersection between the plane and the axis of the cylinder. The 
coordinates of the probed points and intersections were transferred into a 3D 
CAD geometric modelling software program (Rhinoceros 5.0) and analysed with 
a specific evaluation protocol, developed in IronPython, to estimate the position 
and orientation of each scan-abutment. This procedure was repeated five times. A 
mean of the five measurements performed with the CMM was used as reference 
position of scan-abutments for the evaluation of the accuracy of each digital 
impression obtained by eight different IOS.

a b 

d c 

Figure 2. The measurements of the master cast: a) Points in the XY plane. b) Points on the outer 
circumference. c) Measurement of 9 points on the upper plane of the scan-abutment. d) Acquisition 
of 4 circular sections (260 points) perpendicular to the axis of the scan-abutment.
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Study Design and Impression Procedure

The study was designed as a blind randomized controlled cross-over experiment 
students of dental school at second year, without any previous digital implant 
impression procedure experience. The sample was formed by 3 students 
divided to three groups of scanning’s techniques. The impression was made in 
a controlled-temperature environment (22°C±2°C) with a relative humidity of 
45% ±10%. Through a randomization computer-generated were assigned the 
three different techniques of scanning each group. Three different techniques of 
scanning (classified as MetA; MetB and MetC) (Fig. 3) performed by an intraoral 
scanner (Zfx, Zimmer-Biomet) were described by one expert operator (A.D.F.) 
to groups. All operators were instructed how to use the device, the technique 
assigned and follow the definite protocol. Each group knows only the scanning 
technique assigned. Each student performed 3 scans. For each methodology 9 
detections were performed. The acquisition times (minutes) of each scan were 
recorded. The digital impression from each group were executed on three separate 
days. The operators in each group performed the acquisition alternately. The 
scanning technique MetA consisted of positioning the intraoral scanner parallel 
to the occlusal surface of the scan-abutments in position 46. Move the scanner in 
parallel to the occlusal surface toward the mesial surface, positioning the intraoral 
scanner parallel to the facial surface of the scan-abutments in position 46 and move 
scanner in parallel to the facial surface toward the mesial surface, positioning the 
intraoral scanner parallel to the lingual surface of the scan-abutments in position 
46 and move scanner in parallel to the lingual surface toward the mesial surface. 
Continue the acquisition of scan-abutment to the element in position 36 (Fig. 
3a). The scanning technique MetB consisted of positioning the intraoral scanner 
parallel to the occlusal surface of the scan-abutments in position 46. Move the 
scanner in a rotating motion from occlusal to lingual and forth until arriving the 
scan abutments in position 36. To enable interdental scanning, the scanner has to 
be held slightly shifted and rotated (Fig. 3b). The technique of scanning MetB 
was recommended by the manufacturer. The scanning technique MetC consisted 
of positioning the intraoral scanner perpendicular to the midline facing the facial 
surface of the scan-abutment in position 42. Continue scanning in an occlusal 
direction and then in the distal direction from the scan-abutment 42 to acquire 
the scan-abutment in position 44 and in position 46. The lingual surfaces were 
scanned through the execution of a semicircle movement during the scan of the 
occlusal surface. Once concluded the scanning of the 4th quadrant, it starts to scan 
the facial surface of the scan-abutment in position 32 in the same way as the 4th 
quadrant (Fig. 3c). The steps of acquisition of the master model were divided into 
three phases: 1) calibration of the master model using the OGP SmartScope Flash 
CNC 300 with contact system; 2) acquisition of the master model by students 
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divided into three groups with intraoral scanner; 3) re-calibration of the master 
model using the OGP SmartScope Flash CNC 300 with contact system.

a b c 

Figure 3. Scanning technique: a) MetA; b) MetB; c) MetC.

Accuracy Assessment

The STL file imported in the 3D CAD software (Rhinoceros 5.0) was furtherly 
processed to perform 3D position and distance analysis. A software plug-in called 
“Scan-abut” was developed in order to automatically segment the mesh of the 
scan-abutment by curvature analysis (Fig.4). The segmented dataset was then 
filtered (reduced), with 2σ Gaussian criterion, and two independent fitting were 
computed to calculate the upper plane surface and the later cylindrical surface 
of the scan-abutment (Fig.5a; Fig. 5b). From the intersection of the cylinder axis 
with the plane, a centre point was assessed, which identifies the scan-abutment 
position (Fig. 5c).

 

Figure 4. The software application called “Scan-abut” was realized as a plug-in for Rhinoceros. 
The software “scan-abut” segments automatically the surfaces of the scan-abutment (cylindrical 
area and plan area).
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a b c 
Figure 5. Construction of the geometric elements during calibration master model:  a) construction 
of the plan of fitting through 9 points measured above. b) Construction of the cylinders of fitting 
on 4 circular sections. c) Intersection of the axis of this cylinder with the upper floor to define a 
reference point for each individual scan-abutments.

To evaluate the absolute position error of scan-abutments, the six scan-abutment 
positions were aligned with the six reference positions measured by CMM, using 
a least-square best fitting algorithm. To investigate the accuracy of scanning 
systems with respect to arch length, a 3D intra-abutment distance was calculated 
as the 3D linear distance between paired scan-abutments (i.e. distance from scan-
abutment 1 to scan-abutment 6). A total of fifteen 3D distances, considering any 
combinations of six scan-abutments, were calculated for each digital impression 
(Fig. 6).
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Figure 6. 3D Distance Analysis

The 3D distance error was calculated as the difference between the effective 3D 
distance between scan-abutments of the digital impression and the reference 3D 
distance between scan-abutments of the master model, measured with CMM15. 
The distance error was used to evaluate the relationship between the error and 
the distance as an indicator of the maximum permissible error (MPE) of the 
scanning system in accordance to ISO 10360 standards. Descriptive statistical 
analysis was performed for variables. The distance error was considered as the 
statistical unit. The accuracy of an impression was determined by two factors: 
trueness and precision (ISO 5725-1). The trueness described the deviation of 
the tested impression method from the original geometry, instead the precision 
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described the deviations between the impressions. The mean of the distance error 
was considered the trueness, instead the standard deviation the precision. The 
primary variable was the distance (μm) and the secondary variable was the time 
(minutes) employed in the execution of digital impression. One-way analysis of 
variance (ANOVA Test) with a post hoc analysis using Bonferroni’s test was used 
to compare the three groups. The level of statistical significance was set as α = 
0.05 and with a statistical power of 80%.

Results

Twenty-seven digital impressions were performed with three different scanning 
methods. The total mean distance error for group with methods MetA was 0.26 
mm (SD 0.21), for group with methods MetB was 0.085 mm (SD 0.075) and 
for group with methods MetC was 0.20 mm (SD 0.26). Statistically significant 
difference was present between MetA, MetB and MetC (p-value = 0.02). The 
post hoc analysis showed a no statistically significant difference between MetA 
and Met C (p-value = 0.53), instead statistically significant difference was 
present between MetA and MetB (p-value=0.002), MetB and MetC (p= 0.04). 
The distance error analysis with regression line for the three different scanning 
techniques were reported in the graphics (Figure 7, 8, 9). The graphics 2 showed 
that the error with the scanning method MetB had a good linear relation with the 
scan-abutment distance, instead the MetA e MetC presented no linear relation 
between error and distance, then more errors dispersion. The mean total treatment 
time was of 14.5 min (SD 4.5 min) for the group MetA; 11.5 min (SD 3.8 min) 
for the group MetB and 12.1 min (SD 2.5min) for the group MetC. In the first 
section of scans with the technique of the group MetA the mean total treatment 
time was 18.6 min, in the second section 15.3 min and in the third section 9.6 
min. In the first section of scans with the technique of the group MetB the mean 
total treatment time was 15.3 min, in the second section 11.6 min and in the third 
section 7.6 min with. In the first section of scans with the technique of the group 
MetC the mean total treatment time was 14.3 min, in the second section 12.6 min 
and in the third section 9.3 min.
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Figure 7. 3D distance analysis with regression line for MetA.

Figure 8. 3D distance analysis with regression line for MetB.
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Figure 9. 3D distance analysis with regression line for MetC.

Discussion

To the best knowledge of the authors, this is one of the three studies that analysed 
the influence of three different techniques of scanning. Moreover, in this study 
the authors evaluated the learning curve of digital methodology by inexperienced 
operators. Based on the results, the scanning technique MetB presented a good 
linear relation with scan-abutment distance and the less mean distance errors. 
Thus, the scanning method MetB recommended by the manufacturer provided 
the highest accuracy in full-arch scans. The time analysis showed that with the 
increasing of the number of scans the scan time decreases. In literature just two 
articles compared the scans techniques for digital impression (17,18). Ender and 
Mehl (17) used three different IOS: Lava COS (3M ESPE;Seefeld,Germany), 
Cerec Blucam (Sirona Dental System,Bensheim,Germany) and iTero (Caredet 
Ltd,Yehuda,Israel) with different scanning techniques. The first scanning protocols 
used with the Lava COS was recommended by the manufacturer and the second 
was taken from the publication by van der Meer et al. (9). The scanning methods 
used with the Cerec Blucam were developed by the same authors, instead the iTero 
scanning protocol was implemented within the acquisition software. However, 
only with the IOS Lava COS the authors used two scanning methods of which 
one recommended by the manufacturer. The accuracy of the digital impression 
obtained with the scanning methods recommended by the manufacturer was 
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45.8µm, instead with another scanning method was 90.2µm. Thus, the authors 
concluded that the scanning protocols have a large influence on the accuracy of 
digital impression. Müller et al (18) used one IOS Trios (3Shape, Copenaghen, 
Danimark) with three different scanning strategies. The scanning method B was 
recommended by the manufacturer. The authors concluded that the strategy B 
had the higher precision that the other methods, but no statistically significant 
difference between the scan techniques. Thus, the authors recommended the 
strategy B because provided the highest trueness and precision in full arch scans. 
In both researches, the master model representing a dentate patient (maxillary 
dentate jaw) made from a cobalt-chromium alloy, instead in our research used a 
model representing a mandibular edentulous with six scan-abutment positioned 
vertically at different height. However, the main difference was the methodology 
of evaluation of the accuracy. Ender et al. (17) and Müller et al. (18) scanned the 
model with an industrial reference scanner and the digital models of the reference 
scan, and the three scan methods were superimposed in software according to 
the best-fit algorithm. Instead, in our research a software called “Scan-abut” was 
realized as a plug-in for Rhinoceros 5.0 and the master model was measured 
with a coordinate measuring machine (CMM). This new methodology created 
by the authors is more objective and is not influenced by possible error due to 
the use of a reference scanner and a generic program for superimposed the STL 
file. Moreover, Ender et al. (17) and Müller et al. (18) used the position analysis 
to calculate the accuracy. Our research the 3D distance error was performed, 
because the graphics with regression line showed the relationship between error 
and distance. Errors dispersion might be related to incorrect software stitching 
process during the acquisition, then the scanning methods affect the accuracy 
of digital impression. In this research also the scanning time was examined. We 
recorded the trend of the scanning time with the three different techniques of 
scanning and after each session of scans the acquisition time of the master model 
decreases. From the first to the last session of scans there was a mean decrease 
of about 50 % of the scanner. These results were comparable to another research 
(19).  Kim et al. (19) compared the experience curves of two intraoral scanners 
and evaluated whether repeated scanning experience could change the scan time. 
With iTero (Caredet Ltd,Yehuda,Israel), the mean scan time was 23 minutes and 
21 seconds and the difference between scan time for the first session and that 
for the last session was 7 minutes and 26 seconds. Instead with Trios (3Shape, 
Copenaghen, Danimark), mean scan time was 14 minutes and 25 seconds and 
the difference between the scan time for the first session and that for the last 
session was 4 minutes and 23 seconds, considering that the time taken to make 
a conventional impression was 24 minutes and 42 seconds (23,24). The authors 
concluded that the time of scanning decreased after repeated scanning with both 
device and that scanning proficiency increased. However, the experience is a 
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difficult parameter to measure.  Some manufacturer of intraoral digital scanner 
suggests 15 to 16 scans to archive the learning curve, but Giménez et al. (15) noted 
that the inexperienced operators obtained accuracy similar to the experienced 
ones in their last two impressions which indicates that gaining experience is a 
very subjective issue. The difference of deviations between the experienced and 
inexperienced group was 44 μm. Lee et al. (25) evaluated the difficulty level and 
operator’s perception between dental students and experienced clinicians when 
making digital and conventional implant impressions. The authors concluded that 
the conventional impression was more difficult for the student group respect that 
clinician group, but the difficulty level of digital impressions was same between 
the groups and the student group favoured the digital impression technique. In 
our study all the operators were inexperienced because the authors wanted to 
evaluate the learning curve of digital methodology, but only digital impression 
technique was performed. A limitation of the present study was that only one 
digital intraoral scanner system was used for digital impression and only 3D 
distance analysis was performed.  Further studies should be carried out with 
different digital intraoral scanners systems to compare the different potential and 
defects of each.

Conclusion

The scanning methods have a great influence on the accuracy of digital 
impressions for abutments in full-arch implant rehabilitation. We decided to 
use only the scanning method MetB for future scanning with this Ios. The time 
analysis showed that with the increasing of the number of scans the scan time 
decreases.
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Does Long-Term Playing Violin Cause Unilateral Hearing 
Loss?

Özlem KONUKSEVEN 1, Merve MERAL1, Ayşe Nur KARA1, Melis 
ÖZDEMİR1, Gülnaz TANDOĞRU1

Abstract

Objective: This study compared the differences between two ears, the one which 
is close to the violin and the far one from the violin, in individuals who have been 
playing violin, and evaluated by using Distortion Product Otoacoustic Emission.

Methods: 30 individuals between the ages of 18-30, playing violin for at least 
2 hours a day for 5 years and having no history of hearing loss or ear diseases 
were included in the study. Pure tone audiometry test and Distortion Product 
Otoacoustic Emission test were apLONplied on all subjects included in the study. 
The differences in these measurements for between two ears were subjected to 
statistical analyses.

Results: In all frequencies (996 – 7998 Hz) SNRs of the ear close to the violin and 
the ear far from the violin were obtained normal, above 6 dB SNR in the results 
of Distortion Product Otoacoustic Emission. However, there were not statistically 
significant differences between two ears (p>0.05), only at 1416 Hz a statistically 
significant difference was observed between the two ears (p = 0.03). 

Conclusion: The violinists had better hearing function than expected. But noise-
induced hearing loss happens slowly over time and may be hard to detect at 
first. Violinists are at risk for occupational exposure to high noise. Therefore, 
the violinists with normal hearing should be monitored by DPOAE which shows 
noise-induced damage in outer hear cells.

Keywords: audiometry, otoacoustic emission, noise-induced hearing loss, violin, 
sound exposure
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Introduction

High noise level causes mechanical damage in the inner ear, usually causing 
biochemical and cell changes in the outer hair cells and cell damage in the nerve 
fibers. As a result, temporary or permanent noise-induced hearing loss may occur 
(1, 2). Prolonged exposure to low noise levels may have the same effect as short 
exposure to high noise levels. For example, listening to a 100 dB sound for 15 
minutes will have the same effect as listening to a sound of 85 dB for 8 hours 
(3). Noise-induced hearing loss is the most common occupational disease in the 
USA. The average of 16% of adult hearing losses around worldwide are caused 
by occupational exposure to high noise (4).

The function of outer hair cells damaged by noise is evaluated by the otoacoustic 
emission test. With the otoacoustic emission test, very small intensity sound waves 
originating from the outer hair cells in the cochlea are recorded with a sensitive 
microphone placed in the external ear canal. There are two types of otoacoustic 
emissions used for clinical testing: transient evoked otoacoustic emissions 
(TEOAEs) and distortion product otoacoustic emissions (DPOAEs). DPOAEs 
are used to obtain frequency-specific data regarding cochlear sensitivity (5). For 
DPOAE measurements, the signal-to-noise ratio (SNR), which is a measure of 
the level of DPOAEs, should be 6 dB and above. Studies have demonstrated that 
noise exposure can lead decrease results of DPOAEs (6, 7).

Since musical instruments produce very loud sounds, they may cause hearing 
loss. Musicians are averagely exposed to sounds of 79-98 dB intensity during 
concerts and rehearsals. This intensity is in the range of 85-105 dBA in individuals 
who play the violin, which is the most well-known instrument of the stringed 
instrument family (8). Violin’s fundamental frequencies are 196-3136 Hz, and its 
harmonics are in the range 4-15 kHz. While playing the violin, the intensity of the 
sound emanating from the instrument is harmful for the ear which is close to the 
violin (9). It was observed that the left ear of musicians using string instruments 
was exposed to an average of 4.6 dBA sounder than their right ears (8).

The aim of this study was to compare the differences between two ears, close to 
violin and the far one from the violin, in individuals who have been playing violin 
and evaluated by using DPOAE. 

Material and Methods

The study was conducted in Istanbul Aydın University Faculty of Health 
Sciences Audiology Laboratory between April and May 2019. It was approved 
by the Istanbul Aydin University Non-Interventional Clinical Research Ethics 
Committee (registration number 2019/77) on April 25th, 2019. 30 individuals, 5 
males and 25 females, between the ages of 18-30 were included in the study.
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Inclusion criteria were determined as playing the violin for at least 2 hours a 
day for 5 years and having no history of hearing loss or ear diseases. External 
auditory canal pathologies, perforation in the eardrum, congenital ear anomalies 
are defined as an exclusion criteria Otoscopic examination was performed on all 
subjects included in the study, and Pure tone audiometry (PTA) test and DPOAE 
test were applied. DPOAE results were compared between the ear close to violin 
and the far one from the violin. 

Audiometric evaluation

PTA was performed with Otometrics Madsen Astera model device. It was 
performed following audiometric evaluation procedures in a standard silent cabin 
complying with ANSI standards. Air conduction evaluations has been performed 
using Telephonic TDH-39 (Telephonics, USA) headphones in the range of 0.25-8 
kHz, and bone conduction evaluations using a Radioear B-71 (Radioear, USA) 
brand bone conduction vibrator in the range of 0.5-4 kHz. Pure tone avarege 
(PTA) were calculated by using the hearing thresholds at frequencies of 500, 
1000, 2000 Hz, and Godmann’s classification (0 -25 dB HL normal hearing, 26 
-40 dB HL very mild hearing loss, 41 -55 dB HL mild hearing loss, 56 -70 dB HL 
moderate hearing loss, 71 -90 dB HL severe hearing loss, 91 and above dB HL 
very severe hearing loss) for both ears.

Otoacoustic Emission Test

DPOAE test was evaluated using Otometrics Madsen Capella model device and 
a bandwidth in the range of 1-8 kHz was selected. 65 dB SPL at Ll and 55 dB 
SPL at L2 were used. Two pure tones (F1 and F2) were used as acoustic stimuli. 
The SNR value was used as 6 dB intensity. DPOAE test results were evaluated 
according to the SNR value at 13 different frequencies (996, 1191, 1416, 1679, 
2001, 2382, 2832, 3359, 4003, 4755, 5654, 6728, 7998 Hz).

Statistical Analysis

Whether there is a difference between the results of the ear close to violin and 
the far one from the violin is tested with Paired T test for the samples which 
has normal distribution, and with Wilcoxon Signed Ranks Test for the samples 
which has not normal distribution. A value of p <0.05 was considered the limit 
of significance. The normality of the distribution will be tested with the Shapiro-
Wilk test. The homogeneity of variances will be tested with Levene Test. In cases 
where the data are normally distributed and the variances are homogeneous, the 
Wilcoxon Signed Ranks test will be applied. SPSS 22.0 package program will be 
used for data analysis.
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Results

This study examined 30 individuals (25 females and 5 males), aged between 18 
and 30 (22±2,19) years old (mean 24,10 ± 5,46). One subject held the violin 
close to their right ear, and 29 (96.7%) held the violin close to their left ear. 
As analyzing the anamnesis taken 11 individuals (36.7%) had tinnitus and 19 
individuals (63.3%) had no tinnitus; one (3.3%) The individuals included in 
the study have been playing the violin for 7.47 ± 2.67 years, with an average 
of 4.07 ± 1.43 hours a day. As the result of the pure tone audiometry test, the 
degrees of hearing of 30 individuals were determined normal. There were not 
statistically significant differences between two ears (p>0.05). Individuals’ pure 
tone thresholds of the ears close to the violin and the ears far from the violin are 
shown on the Figure 1.
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Figure 1: Pure tone threshold means of the ear close to the violin and the ear far from the violin

As the result of the DPOAE test, SNR of 30 individuals was compared. Since 
SNR values at 996 Hz data were not normally distributed, they were compared 
with the Wilcoxon Signed Ranks test. SNR values at 1191 Hz, 1416 Hz, 1680 
Hz, 2002 Hz, 2383 Hz, 2832 Hz, 3359 Hz, 4003 Hz, 4756 Hz, 5654 Hz, 6729 Hz 
7998 Hz were compared with the Paired T test. In all frequencies, SNRs of the ear 
close to violin and the ear far from the violin were determined above 6 dB (Table 
1). However, a statistically significant difference was observed between the two 
ears at 1416 Hz (p = 0.03). 
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Table 1: SNR comparison of DPOAE of ears close and far from the violin

Frequency 
Close Ear Far Ear 

Sig (2-tailed) 
Mean ± Sd Min - Max Mean ± Sd Min - Max 

996 Hz 15.53 ± 6.60 7 - 27 16.36 ± 6.15 6 - 27 ,437 

1191 Hz 17.63 ± 6.91 6 - 32 17.70 ± 7.95 1 - 31 ,961 

1416 Hz 16.40 ± 6,54 6 - 30 18.60 ± 5.78 8 - 28 ,031* 

1679 Hz 16.93 ± 6.69 3 - 30 16.57 ± 6.59 0 - 27 ,692 

2001 Hz 15.33 ± 6.67 0 - 30 14.06 ± 5.92 -1 - 25 ,381 

2382 Hz 12.53 ± 4.28 3 - 24 11.8 ± 4.77 -4 - 22 ,758 

2832 Hz 13.00 ± 5.03 3 - 24 12.26 ± 5.50 0 - 23 ,824 

3359 Hz 15.56 ± 5.07 8 - 24 16.8 ± 5.46 7 - 27 ,248 

4003 Hz 14.46 ± 4.25 8 - 23 13.9 ± 5.98 -2 - 26 ,703 

4755 Hz 11.83 ± 6.35 -3 - 21 11.46 ± 6.23 -9 - 29 ,831 

5654 Hz 12.23 ± 5.88 1 - 26 11.03 ± 6.55 -2 - 23 ,427 

6728 Hz 12.86 ± 5.89 -5 - 24 10.96 ± 7.00 -9 - 27 ,294 

7998 Hz 8.33 ± 4.47 -4 - 18 8.5 ± 7.28 -7 - 19 ,890 

Discussion

The presence of unilateral hearing loss in individuals exposed to violin noise for a 
long time was investigated in this study. The SNR value differences between two 
ears, close to the violin and the far one from the violin were compared by DPOAE 
at each frequency in the range of 996 – 7998 Hz.

In the literature there are studies about the evaluation of hearing loss due to the 
noise in musicians. In a research paper, investigated the presence of noise-induced 
hearing loss in individuals playing violin. In the study, individuals playing violin 
were evaluated just before and after playing the violin, temporary hearing loss 
was found at 4 kHz on left ear both at pure tone threshold and TEOAE tests (8). 
Schmidt et al. (8) were obtained that first violinists had a slightly worse hearing 
on the left ear compared with the right ear, for high frequencies.  In our study, 
hearing thresholds and DPOAE results were normal in both ears. However, 
statistically significant difference was observed between the two ears at 1416 
Hz of DPOAE while violinist PTA at 1416 Hz was normal. At the basis of the 
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knowledge that is violin’s fundamental frequencies are between 196-3136 Hz, 
this may be explained violin’s should be monitored with via DPOAE even if 
PTAs are normal. On the other hand, another explanation of this result may be 
that audiological test results were considered to be normal since individuals were 
not evaluated immediately after noise exposure or permanent hearing loss has not 
yet occurred as it causes temporary hearing loss.

The OSHA hearing conservation amendment mandates audiometric surveillance 
of workers who are exposed to noise levels equal to or exceeding 85 dBA on an 
8-hour time-weighted average (10). There are different results in the literature 
regarding the sound level which violinists are exposed. Schmidt et al. (11) 
determined that there was exposure to 95–96 dB in the left ear and 89–92 dB in the 
right ear. In another study the ranges of average sound levels were 86-93 dB(A) for 
violins and violas (12). Playing the violin for 2 hours a day, which is our inclusion 
criteria, may not be sufficient hour to cause hearing loss. Occupational standards 
specify a maximum allowable daily noise dose, expressed in percentages. For 
example, a person exposed to 85 dBA per NIOSH or 90 dBA per OSHA over an 
8-hour work shift, will reach 100% of their daily noise dose. %100 noise dose for 
2 hours is 91 dBA per NIOSH or 100 dBA per OSHA (13, 14).

In conclusion, the violinists had better hearing function than expected. But noise-
induced hearing loss happens slowly over time and may be hard to detect at first. 
Violinists are at risk for occupational exposure to high noise. Therefore, violinists 
with normal hearing should be monitored by DPOAE which shows noise-induced 
damage in outer hear cells.

This study was limited by the relatively small sample size. A larger sample size 
might have led to significant differences. In addition, while evaluating hearing 
loss, the sound exposure of violin should be determined in both ears. Future 
studies should examine hearing function by classifying violin players by work 
experience (in years) and the number of normal working hours per week. 
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Evaluation of Family Functions of Parents with Cerebral 
Palsy Children

N. Melis MİSYAĞCI1, Lale A. BÜYÜKGÖNENÇ1

Abstract

Background: Family functions of families with children with cerebral palsy (CP) 
may be affected in to care burden directly.

Objectives: In this study, it was aimed to evaluate the family functions of parents 
of children with cerebral palsy (CP).

Methods: The sample of the descriptive study was made up of the parents of 118 
children diagnosed with CP in Istanbul and Ankara provinces. All of the data 
obtained in the study were evaluated with SPSS 23.0 for Windows statistical 
package program.

Results: The average scores of the parents who have children with CP who 
participated in the study on the Family Assessment Scale dimensions ranged 
from 1.62 ± 0.54 / 0.62 to 2.40 ± 0.58. Depending on the sociodemographic 
characteristics of the parents, the dimensions of the family assessment scale are 
related to the age, marital status, educational status, age of spouses, education 
status of spouses, employment status, income status, number of children, 
having another disabled child, sharing care, child; A significant correlation was 
found between the child’s other health problems and school attendance, degree 
of cerebral palsy, time elapsed since diagnosis, and use of spasticity-reducing 
medication (p <.05).

Conclusion: Nurses and health professionals should consider the child and the 
family as a whole while providing care, and should evaluate the functions of the 
family with all its sub-dimensions, considering that the problem in the family 
may also affect the child’s care. 

Keywords: cerebral palsy, child, family, family function

Introduction

Cerebral palsy (CP) has been defined as one of the most common motor disorders 
in childhood, and it is a group of permanent disorders of movement and posture 
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development due to non-progressive damage to the developing fetus or infant’s 
brain during the antenatal, perinatal or early postnatal period (1,2).  According to 
the National Institute of Neurological Disorders and Stroke, it has been defined as 
a group of neurological disorders that are seen in the neonatal and early childhood 
periods and permanently cause deficits in muscular coordination, balance, and 
movement (3). CP causes a series of pathophysiological changes which are related 
to apoptosis in the neuron and inflammatory amendments in the central nervous 
system (4). CP happens in 1 in 500 live births. Generally, the diagnosis has been 
made between age 12 and 24 months. However, it can be made before 6 months’ 
corrected age (5). Important risk factors causing CP; placental anomalies are 
grouped as major and minor birth defects, low birth weight, meconium aspiration, 
emergency cesarean section, birth asphyxia, neonatal seizures, respiratory distress 
syndrome, hypoglycemia, and neonatal infections (6). 

Family is known one of the important and basic components of society and is 
a structure in which parents take the equal responsibility of taking care of their 
children (7). While the family functions of families with healthy children are 
dynamic and variable, in addition to the existing responsibilities of families with 
disabled children, the problems arising from the caregiver roles. These crisis 
makes family functions more sensitive and an issue that needs to be considered 
(8). The fact that the child joining the family does not develop normally, and 
the caregiving process is long and challenging, sometimes causes psychological, 
socioeconomic, social and family problems (8,9).

Family members with a disabled child experience high rates of anxiety, sorrow, 
anger, shock, denial, loneliness, social isolation, disappointment and regret. 
They also have difficulty adapting to multiple problems and conflicts as well as 
maintaining balance between family members. In addition, their ability to cope 
is low compared to healthy families (9,10,11,12). Considering all this reasons, it 
gains importance in analyzing existing or potential problems before it emerges.

Any factor that disrupts family dynamics affects family functions. If the family 
structure is vulnerable to coping with these changes, various impairments of 
family function are observed. Some factors that cause internal and external crises 
disrupt the family structure. For example environmental factors, sociological 
changes, economic conditions which cause financial problems, illness and health 
status, presence of disabled children in a family, parents’ perception of family 
structure, negative parent-child relationships, parental behaviours and society’s 
perspective on family are some of the factors that affect family functions (13). 

Because family is a structure that forms the basis of a society formed by the 
combination of two different people to achieve the same goal, some problems 
affect the family in the short term but some of them require lifelong family 
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adaptation. Families with healthy functions are expected to stay healthy or adapt, 
even if problems arise. The adaptation of the family to these changes depends on 
the strength in its internal structure and external support. Having a disabled child 
is an important factor that changes family functions in many ways. Therefore, it is 
very important to increase their strength, help to deal with disability with family 
centered nursing care and to reorganize family functions accordingly (14,15). In 
this study, it is aimed to evaluate the family functions of parents who have a child 
with CP.

Materials and Methods

Research Type: This research is a descriptive and cross-sectional study.

Place and Time of the Research: The research was conducted at the Children with 
Cerebral Palsy Association (SERÇEV) Istanbul branch, special education school 
in Ankara, Turkey Spastic Children’s Foundation (TSÇV) between 08.02.2017-
29.06.2017.

Research Population and Sample

The research population formed by the parents of children with SP registered to 
TSÇV, Istanbul branch of SERÇEV and the special education school in Ankara. 
According to the inclusion criteria; A total of 118 families, 59 of whom were 
registered in Turkish Spastic Children 6 of whom were registered in Istanbul 
branch of SERÇEV and 53 of whom were enrolled in a special education school 
in Ankara were included in the study.

Inclusion Criteria

Sample selection criteria; Parents have children in the 0-18 age group with a 
diagnosis of CP, being literate and having no communication barriers.

Data Collection Tools

The data in the study were collected by using face-to-face interview method with 
Socio-demographic Question Form and Family Assessment Device (FAD).

Sociodemographic Question Form (SQF): 

It is a form consisting of 25 questions developed by the researcher to determine the 
demographic characteristics of the parents and children participating in the study. 
In this form, the age of the parent (mother or father), marital status, educational 
status, income level, employment status, the number of children with disabilities, 
the presence of other children with disabilities, the status of receiving help in the 
care of the child, the parents’ education about CP, There are questions that are 
thought to affect family function such as the child’s age, gender, age at which 
the diagnosis of CP was diagnosed, the degree of spasticity, the use of drugs that 
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reduce spasticity, the health problems experienced in addition to CP, the status of 
attending school, and whether or not he received regular rehabilitation services 
(16). 

Family Assessment Device (FAD): 

Developed within the framework of the Family Research Program by Brown 
University School of Medicine, Department of Psychiatry and Human Behaviors 
and Butler Hospital in the USA, it is a measurement tool that determines the 
subjects in which the family can or cannot fulfill its functions. It was obtained 
by applying the McMaster Model of Family Functioning to families clinically 
and consists of seven subscales. These are the sub-dimensions of the McMaster 
Model, six of which address each problem area in family functions one by one, 
and one focuses on general functions. Some of the questions describe healthy 
functions and some describe unhealthy functions. The validity and reliability 
study of the scale was conducted by Ebstein et al and also Turkish validity and 
reliability study of Turkey gained by Bulut (17). The scale consists of 60 items, 
32 of which are reverse-coded, and evaluates seven different parts. These sections 
(subscales); problem solving, communication, roles, emotional responsiveness, 
showing due care, behavioral control and general functions.

In FAD, points from 1 to 4 can be given to options. Those who chose the option “I 
totally agree” got 1 point, those who chose the “strongly agree” option got 2 points, 
those who said “slightly agree” got 3 points, and those who answered “I totally 
disagree” got 4 points. Since some items were prepared positively and some were 
prepared in a negative way, the answer “I totally agree” in some expressions and 
“I totally disagree” in others indicates being healthy. The evaluation of FAD is 
obtained by dividing the total score obtained from a dimension for each individual 
by the number of questions in that dimension and obtaining the average score 
(18).

Collection of Data

The data in the study were collected using face-to-face interview method with 
Socio-demographic Question Form and FAD. In this study, the data were 
collected between February 22 -April 6 2017 on different days of the week.  The 
data was collected in the range of 09:00 to 17:00 hours according to availability 
of families in Spastic Children Foundation before or after the appointment time 
at the family waiting room. The data collection process in the special education 
center in Ankara was carried out by the researcher in the parents’ waiting room 
of the school for a day, between 13.00-16.00. At SERÇEV, data were collected 
through the association’s Istanbul representative. It took about 15 minutes to fill 
in the Personal Information Form and FAD.
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Evaluation of Data

All of the data obtained in the study were processed with SPSS 23.0 for Windows 
statistical package program. Before proceeding of the data, it was checked 
whether the data were within the limits determined by data collection tools (SQF 
and FAD), and whether it contained errors and serious deficiencies. Then, the 
normality distributions of the data groups were examined with the Kolmogorov-
Smirnov (K-S) test for the selection of statistical analyzes to be applied depending 
on the purpose and research questions of the study. T-test and Mann Whitney U 
tests were used to analyze the data. In this study, p value was accepted as 0.05.

Research Questions

A total of seven questions and related question subtitles were used in the study. 
These are listed as follows;

1. Do some sociodemographic characteristics of parents who have a child with 
CP affect family functions?

1.a. Age

1.b. Marital status

1.c. Education status

1.d. Age of spouse

1.e. Education status of spouse

1.f. Employment status

1.g. Income status

1.h Number of children owned

1.i. Disability in other children

1.j. The state of sharing the care of the child

1.k. Training status about CP

2. Do some sociodemographic characteristics of the child affect the family 
functions of the parents?

2 a. Child’s age

2.b. Gender

2.c. Age at which CP was diagnosed

2.d. Using a drug that reduces spasticity
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3. Does the child’s degree of spasticity affect the parents’ family functions?

4. Do the presence of other health problems of the child affect the family functions 
of the parents?

5. Does getting help in the care of the child affect the family functions of the 
parents?

6. Does the child’s attendance at school affect the family functions of the parents?

7. Does regular use of rehabilitation services affect the family functions of the 
parents?

Ethical Aspect of the Research

Before starting the research, the study was submitted to the Koç University 
Human Research Ethics Committee and accepted (decision number 2016.297.
IRB3.144 on 08.02.2017). In addition the study was approved by the Spastic 
Children’s Foundation of Turkey on 12.11.2016 and SERÇEV on 12.12.2016. 
After the parents who participated in the study were informed about the purpose 
of the study, their consent was obtained.

Results

While 88.1% of the parents participating in the study are mothers, 1.9% are 
fathers. 94.1% of the parents stated that they were married. When the mothers’ 
ages are examined; It was found that 16.3% were 20-29 and 83.7% were 30 and 
over. 23.1% of them are university graduates; It was observed that 86.6% of them 
did not work. 71.4% of the fathers are in the 40-49 age group, 7.1% are primary 
school, 14.3% high school and 71.4% are university graduates. 57.1% of the 
fathers were working; 42.9% of them stated that they did not work. 61.0% of the 
parents evaluated their economic status as medium. While 85.6% of the parents 
stated that they do not have any other disabled children; 12.7% of them stated 
that they also have other physically or mentally disabled children. While 50% of 
the parents stated that they were someone with whom they regularly shared the 
care of their children with CP, it is seen that the person who received the most 
help was spouse with 33.9%. When the parents included in the study were asked 
if they had any education related to CP; While 39.8% of them stated that they 
received training, 50% stated education was sufficient, and the other 50% found 
it insufficient. 44.1% of the children are in the 7-12 age group, 28% are in the 1-6 
age group and the same proportion is between the ages of 13-18. 62.7% of the 
children are boys and 78.8% attend school. It was observed that 44.8% went to 
special education schools, 18.4% to public schools and schools where inclusive 
education continues. When parents were asked whether their children had any 
other health problems with CP, 42.4% answered yes.
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Table 1. Children’s Disease-Related Characteristics (N=118)

Characteristics Number %
Time Since Diagnosis
36 months and under 15 12.7
37-72 months 25 21.2
73-108 months 37 31.3
109 months and over 29 24.6
Unanswered 12 10.2
Spasticity Degree
Mild 29 24.6
Moderate 52 44.1
Severe 34 28.8
Unanswered 3 2.5
Use of Drugs to Reduce Spasticity
Yes 23 19.5
No 88 74.6
Unanswered 7 5.9
Number of Days/Weeks of Rehabilitation
1 Day 25 21.2
2 Days 52 44.1
3 Days 19 16.1
4-5 Days 22 18.6
Rehabilitation 
Yes 115 97.5
No 3 2.5

Table 1 shows the characteristics of children related to the disease. 12.7% of 
children have been diagnosed with CP for 36 months and less, 21.2% have been 
diagnosed with CP for 37-72 months, 31.3% have been diagnosed with SP for 
73-108 months, and 24.6% have been diagnosed with CP for 109 months and 
longer. In children covered by the study, spasticity was mild in 24.6%, moderate 
in 44.1% and severe in 28.8%. 74.6% of children were found not to use drugs 
that reduce spasticity, and the proportion of those who took the drug was 19.5%. 
In addition, 97.7% of children receive a regular rehabilitation service, 21.2% of 
children attend a rehabilitation center one day a week, 44.1% of children attend 
two days, 16.1% of children attend three days, and 18.6% of children attend a 
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rehabilitation center four or five days.

Table 2. Average and standard deviation values of the family assessment device (n=118)

Dimension Min-Max X  ± SS
Problem Solving 1-4 1.62 ± 0.62
Communation 1-3 1.75 ± 0.59
Roles 1-3 2.09 ± 0.53
Affective Responsiveness 1-4 1.72 ± 0.67
Affective Involvement 1-4 2.40 ± 0.58
Behavior Control 1-3 2.04 ± 0.42
General Functioning 1-3 1.62 ± 0.54

According to the sub-dimensions of the parents‘ Family Assessment Device 
(FAD), the average score ranges from 1.62±0.54/0.62 to 2.40±0.58. When the 
cut point is taken as an average score of 2.00, problem solving, communication, 
affective responsiveness and general functioning, below the mean score; the 
roles, behavior control, and affective involvement sub-dimension scores above 
the cut score. When the mean scores of the scale sub-dimensions of the parents 
are listed in ascending order; it followed as problem solving (1.62±0.62), general 
functions (1.62±0.54), affective responsiveness (1.72±0.67), communication 
(1.75±0.59), behavior control (2.04±0.42), roles (2.09±0.53), and showing the 
affective involment (2.40±0.58). 

In Table 3, the difference between parents was found to be statistically 
significant compared to the mother or father of the parent interviewed, with 
respect to roles, affective responsiveness and affective involment (p<0.05). 
Between roles and the affective involvement depending on the mother’s 
educational status and the difference between the average score according to the 
mother’s working status in the problem solving sub-dimension were statistically 
significant (p<0.05). The difference in the subscales of communication and 
affective responsiveness as well as depending on the income status of the 
parents as well as the difference between the average score on the subscales of 
emotional responsiveness and showing the affective involment were statistically 
significant (p<0.05).According to parents ‘ status of having other disabled 
children, sharing care, and receiving education related to CP; the difference 
between the score averages, whether parents have someone to share their child’s 
care properly, problem solving and general functions was significant (p<0.05). 
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Table 3.  FAD scores based on sociodemographic characteristics of parents 

Sociodemographic 
Characteristics  Num Problem 

s.   Commu.   Roles   Affective 
Respons.   Affective 

Involv.   Behavior 
Control   General 

Funct. 
    X  

ss   X  

ss   X  

ss   X  

ss   X  

ss   X  

ss   X  

Ss 
Parents 
Mother 104 1,63 0,63 

 
1,78 0,61 

 
2,13 0,53 

 
1,78 0,68 

 
2,44 0,58 

 
2,05 0,42 

 
1,65 0,54 

Father 14 1,59 0,57 
 

1,50 0,36 
 

1,74 0,38 
 

1,26 0,44 
 

2,12 0,50 
 

2,02 0,43 
 

1,41 0,47 
U 

 
600,50 

 
408,00 

 
286,50 

 
266,00 

 
378,00 

 
445,00 

 
395,50 

P   0,969   0,143   0,028   0,003   0,039   0,550   0,121 
Marital Status 
Married 111 1,60 0,60 

 
1,74 0,58 

 
2,10 0,53 

 
1,72 0,66 

 
2,40 0,58 

 
2,05 0,42 

 
1,63 0,55 

Single 7 2,03 0,87 
 

1,76 0,74 
 

1,97 0,45 
 

1,81 0,91 
 

2,43 0,52 
 

1,89 0,31 
 

1,47 0,33 
U 

 
213,00 

 
269,50 

 
274,50 

 
329,00 

 
280,00 

 
198,00 

 
264,50 

P   0,007   0,958   0,516   0,891   0,876   0,008   0,708 
Mother's age 
20-29 years old 17 1,56 0,49 

 
1,76 0,61 

 
2,21 0,58 

 
1,76 0,62 

 
2,41 0,82 

 
2,21 0,51 

 
1,71 0,69 

30-39 years old 53 1,70 0,66 
 

1,88 0,61 
 

2,15 0,54 
 

1,86 0,68 
 

2,47 0,47 
 

1,99 0,40 
 

1,74 0,53 
40-49 years old 34 1,55 0,65 

 
1,64 0,61 

 
2,06 0,49 

 
1,67 0,71 

 
2,41 0,60 

 
2,00 0,41 

 
1,44 0,43 

KW 
 

1,32 
 

2,93 
 

2,06 
 

0,30 
 

1,36 
 

6,09 
 

7,71 
P   0,518   0,231   0,758   0,361   0,507   0,039   0,021 
Mother's Education 
Primary school  25 1,67 0,72 

 
1,88 0,66 

 
2,41 0,43 

 
1,97 0,77 

 
2,72 0,51 

 
2,09 0,40 

 
1,65 0,46 

Secondary School 16 1,64 0,65 
 

1,78 0,57 
 

2,17 0,46 
 

1,80 0,56 
 

2,43 0,59 
 

2,02 0,30 
 

1,76 0,63 
High School 33 1,59 0,56 

 
1,86 0,58 

 
2,08 0,59 

 
1,82 0,65 

 
2,30 0,53 

 
2,04 0,47 

 
1,69 0,58 

University and above 30 1,62 0,64 
 

1,62 0,64 
 

1,95 0,50 
 

1,60 0,67 
 

2,36 0,62 
 

2,04 0,45 
 

1,55 0,52 
KW 

 
0,03 

 
2,85 

 
11,25 

 
4,90 

 
9,31 

 
0,46 

 
1,47 

P   0,999   0,415   0,010   0,179   0,025   0,928   0,689 
    X  

ss   X  

ss   X  

ss   X  

ss   X  

ss   X  

ss   X  

Ss 
Working Status Of Mother 
Working 13 2,13 0,78 

 
1,91 0,56 

 
2,29 0,40 

 
1,75 0,59 

 
2,56 0,52 

 
2,13 0,31 

 
1,74 0,50 

Not Working 90 1,55 0,57 
 

1,76 0,62 
 

2,10 0,54 
 

1,79 0,69 
 

2,42 0,59 
 

2,03 0,44 
 

1,64 0,55 
U 

 
274,00 

 
369,00 

 
364,50 

 
477,00 

 
434,50 

 
343,00 

 
343,00 

P   0,014   0,419   0,147   0,972   0,447   0,279   0,455 
Father's age 
30-39 ages 4 2,00 0,47 

 
1,72 0,33 

 
1,82 0,43 

 
1,17 0,17 

 
2,46 0,65 

 
2,03 0,66 

 
1,61 0,77 

40-49 ages 10 1,41 0,53 
 

1,40 0,34 
 

1,70 0,38 
 

1,30 0,51 
 

1,97 0,36 
 

2,01 0,33 
 

1,34 0,36 
U 

 
7,00 

 
9,00 

 
11,00 

 
12,50 

 
10,00 

 
12,50 

 
11,00 

P 
 

0,044 
 

0,156 
 

0,569 
 

0,843 
 

0,213 
 

0,544 
 

0,639 
Working Status Of Father 
Working 8 1,83 0,60 

 
1,73 0,28 

 
1,84 0,40 

 
1,47 0,55 

 
2,29 0,54 

 
2,06 0,55 

 
1,58 0,60 

Not Working 6 1,31 0,41 
 

1,22 0,23 
 

1,57 0,32 
 

1,06 0,14 
 

1,93 0,41 
 

1,96 0,23 
 

1,24 0,22 
U 

 
10,50 

 
4,50 

 
8,00 

 
6,00 

 
14,00 

 
16,00 

 
12,50 

P 
 

0,127 
 

0,016 
 

0,255 
 

0,039 
 

0,313 
 

0,804 
 

0,371 
Income Status 
Enough 21 1,59 0,69 

 
1,65 0,60 

 
1,95 0,45 

 
1,42 0,53 

 
2,13 0,45 

 
1,97 0,42 

 
1,45 0,43 

Modarete 72 1,63 0,58 
 

1,81 0,59 
 

2,15 0,57 
 

1,83 0,66 
 

2,46 0,61 
 

2,04 0,44 
 

1,68 0,56 
Not Enough 25 1,64 0,69 

 
1,67 0,59 

 
2,06 0,46 

 
1,70 0,76 

 
2,46 0,53 

 
2,11 0,36 

 
1,61 0,55 

KW 
 

0,39 
 

1,58 
 

2,31 
 

7,50 
 

5,66 
 

1,06 
 

2,19 
P   0,823   0,454   0,316   0,024   0,042   0,588   0,335 
Number of children 
1 child 34 1,65 0,58 

 
1,73 0,58 

 
2,01 0,51 

 
1,82 0,69 

 
2,45 0,59 

 
2,11 0,40 

 
1,61 0,48 

2 children 55 1,61 0,64 
 

1,73 0,60 
 

2,06 0,55 
 

1,61 0,64 
 

2,38 0,57 
 

1,95 0,34 
 

1,55 0,55 
3 children and above  29 1,62 0,64 

 
1,79 0,61 

 
2,25 0,49 

 
1,87 0,71 

 
2,39 0,60 

 
2,18 0,55 

 
1,77 0,56 

KW 
 

0,05 
 

0,09 
 

5,39 
 

5,63 
 

0,15 
 

6,78 
 

1,28 
P   0,952   0,912   0,044   0,041   0,863   0,037   0,281 

According to whether the child had any other health problems other than CP, 
the mean values of FAD sub-dimensions of the parents for all dimensions other 
than behavior control and depending on the child’s school attendance status, the 
difference between the average score of parents who attend and do not attend 
school were significant in the roles, emotional response, behavior control and 
general functions (p<0.05).
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Table 4. Parents’ FAD scores based on children’s disease-related characteristics.
Characteristics Of The 
Child's State With CP Num Problem 

s.   Commu.   Roles   Affective 
Respons.   Affective 

Involv.   Behavior 
Control   General 

Funct. 
    X  

ss   X  

ss   X  

ss   X  

ss   X  

ss   X  

ss   X  

Ss 
Degree of child spasticity 
Mild  29 1.65 0.58 

 
1.75 0.53 

 
2.00 0.51 

 
1.74 0.66 

 
2.43 0,63 

 
2,03 0,53 

 
1,63 0,54 

Moderate 52 1.68 0.70 
 

1.78 0.62 
 

2.14 0.53 
 

1.81 0.69 
 

2.46 0,49 
 

2,07 0,37 
 

1,66 0,53 
Severe 34 1.54 0.54 

 
1.70 0.61 

 
2.08 0.51 

 
1.60 0.68 

 
2.29 0,65 

 
2,05 0,38 

 
1,58 0,55 

KW 
 

0.50 
 

0.30 
 

1.65 
 

5.63 
 

7.86 
 

0.64 
 

0.73 
p   0.778   0.862   0.438   0.043   0.029   0.727   0.694 
Time since diagnosis 
36 months and under 15 1.50 0.61 

 
1.63 0.49 

 
2.09 0.52 

 
1.63 0.55 

 
2.47 0,68 

 
1,97 0,59 

 
1,67 0,48 

37-72 months 25 1.64 0.50 
 

1.80 0.50 
 

2.13 0.62 
 

1.78 0.60 
 

2.49 0,60 
 

2,09 0,41 
 

1,74 0,51 
73-108 months 37 1.54 0.56 

 
1.69 0.57 

 
2.06 0.45 

 
1.70 0.65 

 
2.50 0,55 

 
2,02 0,29 

 
1,59 0,56 

109 months and above 29 1.78 0.77 
 

1.81 0.74 
 

2.08 0.55 
 

1.75 0.82 
 

2.30 0,54 
 

2,06 0,48 
 

1,53 0,56 
KW 

 
2.43 

 
1.05 

 
0.11 

 
1.07 

 
6.07 

 
1.23 

 
6.83 

p   0.488   0.790   0.990   0.784   0.028   0.746   0.022 
Using Spasticity-reducing medication  
Yes 23 1.56 0.54 

 
1.80 0.58 

 
2.05 0.48 

 
1.68 0.55 

 
2.38 0,68 

 
1,98 0,30 

 
1,59 0,59 

No 87 1.81 0.62 
 

1.73 0.58 
 

2.24 0.53 
 

1.83 0.68 
 

2.39 0,56 
 

2,15 0,45 
 

1,81 0,52 
U 

 
576.00 

 
566.00 

 
529.00 

 
571.00 

 
594.50 

 
540.00 

 
560.00 

p   0.024   0.610   0.026   0.039   0.601   0.036   0.011 
Rehabilitation 
Yes 115 1.61 0.61 

 
1.74 0.58 

 
2.08 0.53 

 
1.71 0.65 

 
2.39 0,58 

 
2,04 0,41 

 
1,63 0,54 

No 3 1.94 1.11 
 

2.00 1.02 
 

2.27 0.51 
 

2.22 1.30 
 

2.81 0,44 
 

2,28 0,86 
 

1,33 0,12 
U 

 
132.00 

 
116.50 

 
110.00 

 
109.00 

 
74.00 

 
81.50 

 
74.50 

p   0.664   0.608   0.487   0.406   0.134   0.764   0.525 
 

In Table 4, when the subscale averages of the parents involved in the study were 
taken into account, the average score of the parents of children with moderate 
spasticity in all subscales of the FAD was higher than the parents of children 
with mild or severe spasticity. The difference in the subscales of affective 
responsiveness and showing the affective involment and the time elapsed since 
the diagnosis of the child and the mean of the affective involment and general 
functions of the subscale score as well as problem solving, roles, affective 
responsiveness, behavior control and general functions between both groups, 
depending on whether a child with CP is taking a drug that reduces spasticity 
were statistically significant (p<0.05).

Discussion

Having a new baby in the family requires reorganization of roles and also 
new routines need to be established in the family but if the child is disabled, 
expectations and plans change. Therefore, it impacts the dynamics of the family 
dimensions. Families are trying to get used to this role change. Having a child 
with CP can lead to a deterioration of the family functions in family life (16,20). 
In the organization of nursing care for families with children with disabilities, it 
is important to evaluate the functions of family structures. According to the our 
results, mothers participated in the study more than fathers. Most of the parents 
were over the age of 30 as well as majority were graduated from college and more 
than half of the mothers are unemployed. In consonance with sociodemographic 
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characteristics of the studies of Fiss et al. (2013) most of the relationships of the 
children were with their mothers. The education level for majority of the families is 
high school and above and most of them are unemployed. The sociodemographic 
characteristics of this study are in parallel with the results of our study (20).

The fact that most of the mothers are unemployed can be explained by the high 
need for continuous care of the child with CP and the fact that the mothers mainly 
assume the care responsibility.  The main responsibilty of mothers in society is 
characterized by childcare. The majority of the care burden of the child is on 
the mothers. The reason for their unemployment may be that mothers quit their 
jobs to take care of their children. In the study conducted by Turan et al, most 
of the mothers who care for disabled children are housewives. They found that 
families with income equal to and less than expenses are more (21). According 
to the another research which the relationship between CP and socioeconomic 
status was systematically examined, families with low socioeconomic status were 
reported to increase the risk of CP in 8 out of 20 studies (22).  

While half of the parents stated that they are someone with whom they share the 
care of their children regularly, it is seen that the biggest helper is their spouse 
in our research. In a study by Cigerli et al. (2014) some parents expect more 
attention-sharing from their spouses and some want support from the social 
environment and preferred to form groups with other disabled families (23).

Half of the families participating in our research stated that the education related 
to CP is insufficient. Providing education is one of the nursing roles. Family-
centered nursing care is very important in order to receive sufficient education 
about the current situation of the children, to eliminate uncertainties and also to 
improve the quality of care. In addition to all these, family members of children 
with neurodevelopmental disabilities such as CP, who received more family-
centered approach, reported less depression and distress (24).

Most of the children participating in our research are male. In the study conducted 
by Köseoğlu et al. (2014) which examined the demographic characteristics of 
children with CP, 51 of the 132 cases were found to be girls 38.6% and boys 
61.4% (24). Our results on gender are similar to this study (25).

In our study, the mean scores of the sub-dimensions of problem solving, 
communication, roles, affective involvement and general functions were found to 
be higher in the parents who stated that they had other disabled children. There is 
an important relationship between affective involvement score and other disabled 
child in the family as stated in our research. Having more than one disabled child 
in the family causes an increase in the number of family members to be cared 
for. In this case, it is inevitable that time allocated to care and treatment will be 
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a priority in the family. The burden of care causes family members not to show 
enough love, care and affection for each other. Şimşek et al. (2015) found that 
families with a disabled child postponed their desire to have a child thinking that 
their next child may also be disabled. When families learn that they have another 
disabled child, their shock is undeniable. (26). 

The mean scores of all sub-dimensions of parents who stated that they did not 
share their child’s care with another person were found to be higher than the mean 
scores of parents who stated that they shared care. In terms of the problem solving 
general functions score in our research, the care and treatment of the child with 
CP increases the responsibilities and burden of the parents. It is observed that 
families who do not share the care of the child equally cannot provide enough 
coping power in the period from the emergence of problems to the solution 
process. This can be explained by the fact that all care-related responsibilities 
are placed on one person and therefore these person cannot provide and show 
problem solving skills (15,19).

Conclusion and Recommendations

Nurses and health professionals should consider the child and family as a whole 
while providing care. They should evaluate the family functions with all sub-
dimensions, considering that the problem in the family may also affect the care of 
the child. Low family functions should be improved by family-centered nursing 
care, and the quality of family functions should be ensured.
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Abstract

Nowadays, COVID-19 infection caused by the SARS-CoV-2 has become a very 
serious health problem. The World Health Organization accepted COVID-19 as 
a Pandemic at the same time that the first case appeared in our country on March 
11, 2020. COVID-19 infection was not only a fatal health problem, but also 
caused great damage to the economies of countries. The virus cannot be stopped 
against all the measures taken worldwide, and still continues to be effective. With 
this study, randomly selected 300 students from Istanbul Aydin University were 
included. Results from this study revealed that the information about COVID-19 
was mostly obtained from the media, with only half of the participants wearing 
a mask, and the importance of hand washing in protection from COVID-19 was 
partially known by the participants. In addition, it was determined that 44% of 
the participants thought that the precautions taken account in our country during 
the epidemic process was sufficient. It was thought that there is a need for more 
comprehensive studies with higher number of participants who live in different 
geographic regions, have culturally variable patterns, and differ in socioeconomic 
and socio-demographic terms.

Keywords: SARS-CoV-2, COVID-19, awareness

Introduction

With different transmission routes, many infectious agents can cause extensive 
outbreaks. When the pandemic is examined in terms of its word meaning, it is 
also in ancient Greek, Pan: All + Demos: People derive from their origin (1). The 
pandemic term is a general name that can be used for epidemics that affect and 
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spread on a continent basis, as well as for epidemics that affect the whole world. 
The effects of pandemics on humans may vary depending on many reasons such 
as virulence of the agent, community immunity, lifestyle, and socioeconomic 
status (2). Known pandemics in history can be listed as plague, Spanish flu, Asian 
flu, cholera, typhus, Ebola and smallpox (3, 4). Recently, outbreaks of SARS in 
2003, bird flu in 2007, swine flu in 2009, MERS in 2012, Ebola in 2014 and Zika 
virus in 2015 were occurred (5).
Towards the end of December 2019, cases of pneumonia of unknown etiology 
started to be seen in Wuhan, China’s Hubei province. After a while, the World 
Health Organization (WHO) announced that the factor in these unknown cases 
was a new virus belonging to the Coronavirus family. The results of the primer 
analyze revealed that there is a serious similarity between this new virus and 
SARS (Severe Acute Respiratory Syndrome) epidemic in 2002. Thus, newly 
described this virus was named SARS-CoV-2 by WHO and the disease it caused 
was named COVID-19. Despite all global precautions and quarantine efforts, 
the incidence of the virus continues to increase. COVID-19 infection has spread 
across continents, causing high deaths in many countries. Accordingly, this 
epidemic was accepted as Pandemic by the World Health Organization on March 
11, 2020 (6).
In our country, the first case was detected on March 11, 2020. It is very important 
to increase awareness about the COVID-19 disease caused by the SARS-CoV-2 
virus, which is the most important problem of our day, and to prevent false 
information. With this study, it is aimed to examine the knowledge and awareness 
levels of students at Istanbul Aydin University with other sociodemographic data 
such as age and gender.

Materials and Methods

This study was carried out between 01 September 2020 - 15 October 2020 with 
the participation of students at Istanbul Aydin University. In this study, it is aimed 
to measure the knowledge / awareness levels of university students due to the 
increasing importance and information pollution after SARS-CoV-2 was accepted 
as a pandemic. For this purpose, a questionnaire consisting of 17 questions was 
prepared (Form 1). The survey study was initiated after the approval of the Ethics 
Commission of Istanbul Aydin University dated 31.08.2020 and numbered 
88083623-020.

A total of 300 students who accepted to participate in the study in different 
education programs were randomly included in the study. While preparing 
the questionnaire questions used in the study, the limited literature data and 
awareness-based studies conducted on other infections were examined and the 
questions included in the questionnaire were prepared to measure the level of 
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knowledge and / or awareness. In order to predict the success of the questions in 
the questionnaire towards the targeted measurement of awareness, a preliminary 
study was conducted in which 25 people were first included. In the light of the 
data and feedback obtained from the preliminary research, the survey questions 
were revised and finalized. In the survey, the sociodemographic profiles of 
the participants were evaluated with the first 6 questions, and the COVID-19 
awareness and / or knowledge levels were evaluated in the other questions. In the 
survey, it was aimed to create a more comprehensive study by allowing more than 
one option to be marked as an answer to some questions.
The questionnaire used in this study conducted during the pandemic period was 
sent online to the students who agreed to participate in the study in order to 
eliminate the risk of possible contamination and to reach more people. The data 
was obtained using a web-based interface. The data obtained from this research 
were transferred to the Microsoft Excel program and the distribution of the 
responses to the questionnaire was expressed as number (n) and percentage (%).

Results

It was determined that 172 (57.3%) of 300 students included in the study were 
female and 128 (42.6%) were male. Thirty people (10%) are under the age of 18, 
186 people (62%) in the 18-24 age range, 42 people (14%) in the 25-29 age range, 
29 people (9.6%) in the 30-35 age range and 13 individuals (4.3%) were found to 
be over the age of 35. When their marital status was examined, it was seen that 16 
people (5.3%) were married, 281 people (93.6%) were single, and 3 people (1%) 
were divorced. It was determined that 84 people (28%) had a job, 216 people 
(72%) did not work. When the participants were asked whether they had a regular 
health check or not, it was seen that 159 people (53%) did not undergo regular 
health checks, 63 (21%) had a health check every 6 months, and 78 (26%) had 
a health check annually. The detailed information of the participants, including 
their education departments and other sociodemographic data, are shown in Table 
1.
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Table 1. Sociodemographic data of the participants

Sociodemographic Data n %

Gender
Male 128 42.6

Female 172 57.3

Age (year)

<18 30 10

18 – 24 186 62

25 – 29 42 14

30 – 35 29 9.6

>35 13 4.3

Marital Status

Married 16 5.3

Single 281 93.7

Divorced 3 1

Job Status
Yes 84 28

No 216 72

Regular Health 
Check Period

No 159 53

Every 6 month 63 21

Every 1 year 78 26

Faculties or 
Schools

School of Medicine 64 21.3

Faculty of Engi-
neering

37 12.3

Faculty of Health 
Sciences

36 12

Faculty of Sports 
Science

27 9

School of Dentistry 29 9.6

Faculty of Arts and 
Sciences

18 6

Faculty of Econom-
ics and Administra-

tive Sciences
23 7.6

Undergraduate 41 13.6

Postgraduate 25 8.3
Total 300 100
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It was determined that 200 (41.6%) of the 300 students included in the study 
had information about COVID-19 from the media. Forty-one of the participants 
(9.7%) did not use any protective equipment against COVID-19; it was determined 
that 27 (6.4%) of them used special clothes, 210 (50%) of them used masks and 
142 (33.8%) of them used gloves. It was determined that 48 (16%) people who 
thought that routine practices such as hand washing are insufficient to protect 
from COVID-19, 111 (37%) were undecided and only 141 (47%) believed 
that hand washing was protective and effective. As an interesting result, it was 
determined that 34 (7%) of the participants considered the use of antibiotics to 
protect against COVID-19. Sixty-three of the participants (20.1%) reported that 
there was no treatment for COVID-19, 40 (12.8%) had thought that have effective 
vaccine, and 209 (66.9%) reported that early diagnosis and treatment is possible 
for COVID-19.

Discussion

The COVID-19 pandemic caused by the SARS-COV-2 virus, which emerged in 
China in December 2019 and affected the whole world over time, has become 
a very serious health problem today. COVID-19 infection was not only a fatal 
health problem, but also caused great damage to the economies of the country. In 
addition, pandemics affects the society psychology negatively. The virus cannot 
be stopped against all the measures taken worldwide. The free distribution of 
protective materials by the state is an important factor in directing / using masks 
and disinfectants across the country in the fight against COVID-19 (7). In a study 
with included 520 participants, researchers have found that the rate of using 
protective materials such as masks and gloves increased by 85-90%. In our study, 
it was found that 210 people (50%) used masks and 142 people (33.8%) used 
gloves (8). In our study, it was observed that the answers given to the question 
of using protective equipment differ according to the gender of the participants, 
and the rate of using protective equipment in women was higher than that of men. 
This result is in line with the fact that women pay more attention to hygiene in 
routine than men.
In the study conducted by Pragma research and consultancy (9), 44% of the 
measures taken in our country were answered as “I don’t trust”; and it was seen 
that this response and the trust response at the rate of 44.6% found in our study 
were the opposite. When the sociodemographic characteristic of the participants 
in both studies are compared, it is seen that the number of participants over the 
age of 30 was 42 (14%) in our study, and this rate was 64% in the Pragma research 
and consultancy study. Moreover, while our study is limited to university students 
only, the fact that the other study consists of 12 provinces throughout the country 
and different education levels.
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In a study on the seasonal flu pandemic (10), 35 people (27.7%) out of 126 
respondents answered yes to the “Do you think the pandemic process was well 
managed?” question; in our study, it was observed that 134 out of 300 participants 
(44.6%) answered yes to the same question. This result shows that possible 
epidemics can be intervened more effectively in our country compared to the 
past. This situation can be explained by the fact that there is a serious progress 
day by day in the health infrastructure and health system in our country and / or 
the social perception is in this direction. 
As a suggestion for the measures to be taken in Pragma research and consultancy 
work (9), 58% of the participants suggested that the border gates should be 
closed; in our study the rate of participants who gave the same answer to a similar 
question was 3 (7.3%). The proportional difference between these two studies is 
thought to be due to the difference between the age groups of the participants. It 
was thought that the participants over the age of 30 in our study were 14% and 
64% in the other study, and the difference observed could be explained by the 
prediction that young people are more willing to travel.
The results obtained from this study are limited to the students at Istanbul Aydin 
University. However, with this study, which aims to shed light on the awareness 
of COVID-19 in our country, it was understood that during the time the research 
was conducted, a large amount of information was obtained from the media, only 
half of the participants used masks, and the fact that hand washing is important in 
protection from COVID-19 was understood by the general audience. It is thought 
that there is a need for more comprehensive studies involving people living in 
different geographic regions, with culturally variable patterns, with varying 
socioeconomic levels and sociodemographic differences, and these studies are 
important in the management of pandemics that are still ongoing in our country 
as in worldwide.
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FORM 1
1) Age (year)
a) <18  b) 18 – 24  c) 25 – 29  d) 30 – 35  e) > 35

2) Gender
a) Female   b) Male

3) I am studying in the department of …….

4) Marital status
a) Single   b) Married   c) Divorced
5) Do you have a job?
a) Yes   b) No
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6) Do you have regular health checks?
a) No    b) Every 6 months  c) Once a year

7) How did you learn about Coronavirus (COVID-19)?
a) From health institutions (hospital, health center, etc.)
b) From media (TV, newspaper, internet, etc.)
c) From my friends
d) From my family
e) From the University

8) Do you use protective equipment against Coronavirus (COVID-19)?
a) No     b) I wear special clothes        c) I use a mask     d) I wear gloves

9) Do you believe that your daily routine practices protect you against Coronavirus 
(COVID-19)?
a) Yes    b) No    c) I am undecided

10) What are the symptoms of Coronavirus disease (COVID-19) in your opinion?
a) I don’t know  b) Respiratory failure   c) High fever

11) Do you think there is a carrier status for coronavirus?
a) Yes   b) No     c) I have no idea

12) Which group do you think is most at risk for the Coronavirus (COVID-19)?
a) Those with hereditary / genetic diseases
b) Those with a weak immune system
c) Those with existing infection / virus-related disease
d) Those who constantly come into contact with more than one person
e) I don’t know

13) How do you think the coronavirus (COVID-19) transmission route is?
a) By respiratory tract 
b) Direct contact such as handshaking
c) Through inanimate environments
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d) By blood 
e) Sharing personal belongings
f) Being in the same place

14) What should be done to protect against coronavirus (COVID-19)?
a) Hands should be washed frequently
b) Alcohol-based disinfectants should be used
c) Antibiotics should be used

15) Where do you think information and health services should be provided for worldwide 
pandemics such as Coronavirus (COVID-19)?
a) Ministry of Health  b) Media c) Universities  d) All

16) Do you think the studies conducted for coronavirus (COVID-19) in our country 
sufficient? If your answer is no, what else do you think should be done?
a) Yes   b) No (………………….)

17) What do you know about coronavirus (COVID-19) treatment?
a) No cure b) Has a vaccine c) Available only in early diagnosis
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High Level Darunavir Resistance in a Patient with HIV-1 
RNA Rebound Under Antiretroviral Treatment
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Abstract

Today, antiretroviral therapies are successful in chronic HIV infection and have 
improved survival outcome. However antiretroviral drug resistance, coinfection, 
comorbidity and management of drug interactions are prominent in long-term 
treatments. In this study, we aimed to present the management of antiretroviral 
treatment in the light of high levels of darunavir resistance in a patient who is 
incompatible with antiretroviral therapies. HIV-1 drug resistance analysis was 
frequently applied because our patient was not compatible with the treatment. 
Minimally interacting agents with antiretroviral therapy could be selected in 
developing pulmonary tuberculosis. In addition, in the developing acute renal 
failure, genetic barrier anxiety could be left behind. Our findings suggest that 
HIV-1 drug resistance analysis should be an integral part of the management 
of antiretroviral treatment in developing co-infections and comorbidities in an 
incompatible patient.

Keywords: HIV, darunavir, protease inhibitors, drug resistance

Introduction

Chronic HIV infection continues to increase worldwide. According to the latest 
information from the Joint United Nations Program on HIV / AIDS (UNAIDS), 
37.9 million people worldwide live with HIV (1). Although there is a relative 
increase of 20% in the total number of patients compared to 2010, the number 
of new HIV infections diagnosed as of the end of 2018 is 1.7 million and this 
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number has decreased by 16% compared to 2010. Similarly, by the end of 2018, 
the annual rate of HIV-related deaths has been reduced by 33% compared to 2010. 
This relative improvement in the HIV infection dynamics appears to have been 
achieved by increased access to antiretroviral therapy. According to the World 
Health Organization (WHO) data, today 23.3 million people living with HIV have 
access to antiretroviral treatment. According to estimation analysis, it is targeted 
to reach 33 million people by 2030 (2). On the other hand, in Turkey, there are 
24,237 HIV-infected individuals confirmed as of July 2020 and approximately 
five people are infected with HIV-1 every day (3). According to other source, the 
International Pharmaceutical Market Database’s (IMS) current data for Turkey 
(October 2019) 16,806 of our patients have access to antiretroviral treatment and 
338 cases of the patients are under treatment with darunavir (11).

A combination treatment of two nucleoside reverse transcriptase inhibitor (NRTI) 
and non-nucleoside reverse transcriptase inhibitor (NNRTI), integrase inhibitor 
(INI) or enhanced protease inhibitor (PI) drug groups is recommended for an 
HIV-infected individual who has not previously received antiretroviral therapy 
(9). This combination treatment regimen is called combined antiretroviral therapy 
(cART), and studies have shown that HIV replication is suppressed and CD4 + 
T lymphocyte cell count increases when this form of treatment is started (7,8).

In Turkey, the primary antiretroviral resistance ratio was determined to be 7.6% in 
patients infected with HIV.  The distribution of resistance by drug groups is 4.2% 
in the NRTI group, 1.7% in the NNRTI group, and 1.7% in the PI group (12).  
However, a significant part of drug resistance emerges as acquired resistance due 
to inappropriate drug use.

Darunavir (DRV), a non-peptidic protease inhibitor, is effective on HIV protease 
by inhibiting enzymatic dimerization. DRV is an agent that is effective against 
PI resistant HIV strains both in vitro and in vivo, has a high genetic barrier, 
and resistance development is rare (5). In order to determine that the level of 
resistance to darunavir is high, at least four mutations must be present among the 
major mutations in the gene region encoding HIV protease (I50V / L, I54A / L / 
M / S / T / V, L76V, V82A / C / F / L / M / S / T, I84A / C / V, N88D/G/S/T, L90M 
in, N88D / G / S / T, L90M) (4). 

This study aims to present the management of a case with a high level darunavir 
resistance seen in our country for the first time.
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Case Report

A twenty-five-year-old male patient was admitted to our hospital in 2009 after 
receiving positive results from the HIV antibody test before being operated on 
due to spontaneous pneumothorax. In routine tests, the patient’s hemogram 
and biochemistry values   were normal, CMV IgM negative, CMV IgG positive, 
toxoplasma IgM and IgG negative, anti-HCV, HBs Ag, anti-HBs, anti-HBc IgG 
negative, and anti HAV IgG positive serology result. Lymphocyte cell count 
was 98 cells / mm3, HIV-1 RNA load was 1,260,000 IU / ml.  Antiretroviral 
drug resistance test before treatment showed the patient was sensitive to all drug 
groups. The patient was started on tenofovir / emtricitabine (TDF + FTC) + 
lopinavir / ritonavir (LPV / r) therapy and prophylaxis treatment for opportunistic 
infections.

Because the patient took medication irregularly, HIV-1 RNA did not become 
negative in May 2011, no resistance was detected to the NNRTI, NRTI and PI 
group drugs. HIV-1 drug resistance analysis was done by the Sanger dideoxy 
sequencing method. In the HIV-1 pol gene, the protease region (codon 1 to 99) 
and reverse transcriptase site (codon 1 to 235) were sequenced. In the resulting 
nucleotide sequences, mutations were identified in the Stanford HIVdb v8.7 
program and clinical significance analyses were performed according to the World 
Health Organization-Transmitted Drug Resistance Mutation (WHO-TDRM) list 
(6). The treatments and drug resistance analyses performed since the beginning 
of patient follow-up are shown in Table 1. In addition, the patient’s HIV-1 RNA 
load and CD4 + T lymphocyte cell count dynamics in the time series are shown 
in Figure 1.

In January 2018, antituberculosis treatment was initiated on the patient with 
positive asido-resistance bacilli (ARB) analysis in the sputum and compatible 
lung tomography. Antiretroviral therapy was administered as TDF / FTC + 
efavirenz (EFV) due to drug interaction. Because of a high resistance barrier and 
minimal drug interaction, the patient’s treatment was arranged as TDF / FTC + 
dolutegravir (DTG) in May 2018. The patient’s irregular drug use was ongoing 
at this time. In the control analyzes requested in the first month of this treatment, 
the number of CD4 + T lymphocyte cells was 33 cells / mm3, the HIV-1 RNA load 
was 3.440.000 IU / ml, and the concurrent resistance analysis showed sensitivity 
to zidovudine (ZDV), EFV, DRV agents and INI drug. The new treatment was 
arranged as DRV / r + EFV due to sensitivity to the group.

In the HIV-1 drug resistance analysis done in November 2018, in the NRTI drug 
class, D67G, K70E gene mutations; in the NNRTI drug class, L100I, K103N gene 
mutations; in the PI drug class, V32I, M46I, I47V, V82A, I84V gene mutations; 
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and in INI drug class, L33F, K43T, F53L gene mutations were detected. Upon 
determination of these mutations, it was determined that the NNRTI group was 
highly resistant, the PI group was highly resistant, and the NRTI group was 
considered to be abacavir, stavudine, didanosine-moderately resistant, tenofovir 
low-level, and ZDV sensitive. This is why the new treatment was arranged as 
ZDV + TDF / FTC + DTG.

In February 2019, as a result of abdominal tomography taken due to prolonged 
diarrhea, abdominal pain, vomiting and inability to urinate, a fistula extending 
from the anorectal junction to the bladder and right renal abscess as well as grade 
2 hydronephrosis was detected. Operation was not considered by general surgery 
clinics and a bilateral nephrostomy was opened in the patient for postrenal acute 
renal failure. Treatment with meropenem and tigecycline antibiotherapy and 
antiretroviral therapy was changed to ZDV + tenofovir alafenamide / emtricitabine 
/ cobicistat / elvitegravir (TAF / FTC / EVG / c) due to the high creatinine value 
(2.67 mg / dl). Under this treatment, the control HIV-1 RNA load was negative in 
August 2019, and the number of CD4 + T lymphocyte cells was determined as 60 
cells / mm3. However, the general condition of the patient worsened and exitus 
was accepted due to intra-abdominal sepsis.

Discussion

DRV, which is an agent that is difficult to develop resistance to due to 
incompatibility in our case, was chosen, but during the 5th month of treatment, 
a high level of darunavir resistance was encountered. Disruption of a potent 
antiretroviral agent makes treatment management more difficult, although the 
treatment options are much more common today. On the other hand, with DTG, 
another agent with high genetic barrier, resistance mutations developed against 
the drug groups that the patient has previously used irregularly are suppressed. 
It should be remembered that HIV mutations are archived and can be detected 
in the plasma again as a result of drug group changes, even if they are sensitive 
to drug resistance analysis. In our case, the K103N mutation associated with 
EFV resistance was able to reappear long after treatment. On the other hand, 
the M184V mutation associated with the NRTI class is blamed for resistance 
to emtricitabine. However, despite the presence of a M184V mutation, when a 
potent antiretroviral is added from another drug class, M184V may not cause a 
problem (10). This detail can be valuable if there are limited options in patient 
management.

Increased viral load of our patient after one month of TDF / FTC + DTG caused 
drug changes to be made despite the high genetic barrier of DTG. However, the 
reason why the resistance test result turns out to be EFV sensitive is most likely 
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because the high genetic barrier dolutegravir suppresses mutated strains in the 
plasma. Drug changes should be made by experts by evaluating the patient’s 
previous drug history and resistance history together.

In the follow-up of our case as a result of being incompatible with treatment, 
HIV-1 drug resistance analysis was frequently used. In developing pulmonary 
tuberculosis, minimally interacting EFV and DTG agents could be selected with 
antiretroviral therapy, as well as genetic barrier anxiety could be left behind in 
developing acute renal failure. Our findings show that HIV-1 drug resistance 
analysis should be an integral part of antiretroviral therapy management in 
patients’ co-infections and comorbidity.
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 Challenges of Outward Facing Mobility Opportunities for 
Nursing Students: Pre and Peri Covid-19  

Sheila CUNNINGHAM1

Introduction 

The Covid-19 global pandemic has brought into stark relief our interdependence 
and relationship with other countries in many professional spheres including 
nursing and allied health professions. The global reach of nursing has grown 
both before this pandemic and will continue to grow exponentially. Irrespective 
of the makeup of societies nursing exists everywhere; whether it is based upon 
professional education and licensing or professional registration or employment 
systems. It is argued that nurses need to ‘think globally’ and that diversity; 
complexity; professional voice; leadership and inter disciplinary working are 
essential for global nursing (1, 2). 

Regardless of location and societal or professional status, cultural diversity and 
sensitivity are essential nursing competencies (3, 4). However, while culturally 
appropriate care is essential and there is consensus on its need within the nursing 
literature, the evidence base for how best to develop cultural nursing competence 
is unclear (2).   Comparing and contrasting our own health care systems such as 
with an international experience or mobility brings an appreciation of differences 
and possibilities in the wider, global context (5, 6).  Arguably, COVID-19 has 
accelerated the need not only for an increased cultural awareness but an analysis 
of the differences; both positive and negative, when responding to global health 
issues.

Long term, attention to cultural competence in nursing programs is thought to 
provide students with deeper self-awareness with culturally diverse patients, 
colleagues and environments (5). Gosse and Katic – Duffy found “collaboration 
between … partners promoted mutual cultural sensitivity, cultivated respect 
for diversity, enhanced awareness of health disparities and different health care 
systems”. Collaboration also promotes critical thinking regarding complex 
health issues in resource- limited settings and supports the delivery of culturally 
competent care (6).

1 Middlesex University, Department of Nursing, London, England
DOI: 10.17932/EJOH.2020.022/ejoh_v01i1008
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The benefits of international nursing placements

The notoriously slow adoption of online learning in higher education in general has 
been galvanized by one dominant, single factor of COVID-19. An unprecedented 
acceleration to online learning and giving students continued access to their 
courses, emerged in a matter of days. This, one could argue, has been a catalyst 
to embedding new ways of working and learning longer term and opens the gates 
of innovation for vocational type programs.  Radcliffe-Thomas et al (7) argue 
this is welcomed by students who appreciate studying in a ‘borderless’ online 
environment where they could hone their cultural awareness for their industry 
whilst building skills in digital literacy. This could be argued as one of the very 
few positives of the pandemic.

Although increasing online learning presents opportunities for global nurse 
education collaboration, the practical, immersive application of these skills is still 
best achieved through international clinical placements. The nursing literature 
is alive with personal accounts from students across the globe who have been 
transformed both professionally and personally through their international 
placement experiences. As with all placement experiences the potential for 
growth is astonishing (8). International placement contexts can add another 
dimension and accelerate this growth further (9). Core to this is the characteristic 
of experience in a ‘high stakes’ learning situation – central to international 
placements - where there is greater affective engagement by students. As their 
perspectives, resilience and adaptability are challenged so does the impact of the 
placement experience (8).

Students benefit tremendously from international exchange with overall increased 
chances of a higher degree classification and graduate level employment (10). 
Gains were particularly evident with black and minority ethnic (BAME) students, 
and those from a lower socio-economic background which reflect the nursing 
student population.

The challenges of outward facing mobility opportunities

The potential of outward facing opportunities is sporadic and yet to be fully 
realized especially in the United Kingdom (UK). These mobilities or exchanges 
under the Erasmus (or non-funded) route mean a period of exchange to a different 
host country either a university or clinical placement.  In 2015-16 nursing had 
one of the lowest international mobility rates: 1.7 % compared with a 7.2% 
average across the overall student population of the UK (10). Whilst this was 
pre-pandemic the current crisis has led to increased nursing student interest and 
recruitment and added pressures for broader and innovative placements. It is time 
to plan to capitalize and develop this.  In the UK Go International’s ‘Stand Out’ 
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publicity campaign (10) aims to double the percentage of UK-domiciled students 
who study, work or volunteer abroad during their degrees. A key aim is to ‘create 
a new generation of global graduates, and a higher education culture in which 
international opportunities are an aspiration for all students. 

In the international context, despite compelling testimonies as to the transformative 
benefits of international placements, Browne and Fetherston (5) found profound 
variability from one education institution to the next.  In addition, there was no 
clear consensus in the literature on what structures, support and assessments lead 
to greater student learning.  Barriers to outward mobility are reported: insufficient 
funding, fear of isolation and security, language skills and the impact on 
friendships and relationships. However, it is the phenomena of culture shock that 
is most cited.  Students report this as occurring mostly when they are unprepared 
for the different cultural norms and beliefs within their international placement.  
Therefore ‘allowing students the time to debrief, and self-reflect is critical to 
process the experiences of learning from different cultures and health care system’ 
(6). Practice learning specifically needs guidance and support to make learning 
explicit (8). This is a challenge in overtly different ways of working, practicing 
and support structures.  In any country attitudes and values in mentors in the 
clinical learning environments has a powerful impact on student learning (11, 
12) and an effective learning environment. The question remains then how one 
assures supportive quality environments especially of an international mobility 
placement experience.

Quality indicators for international clinical placement learning: the 
HEALInt project 

Effective partnership working is core to successful transcultural teaching and 
embedding a global perspective in academic and practice learning. Clinical 
learning environments (CLE) abroad offer opportunities but are also subject to 
the same unpredictability as placements anywhere.   Guidance emanating from 
UK professional bodies advocates assuring safety for students and staff, regular 
risk assessments, audits of the learning environment to confirm adequate levels 
of supervision and that planned experiences reflect the intended programme 
outcomes. While quality assurance of clinical learning environments is well 
established as a prospective approach in the UK (Nursing and Midwifery Council 
[NMC], 2008), documentation and processes for educational audit evaluation of 
CLE vary even between UK universities (13).  There remains limited literature 
on proactive prospective measures in any other country or collective quality 
benchmarks. Saarikoski, Warne and others (14) challenged the quality of CLEs 
in Europe and developed the Clinical Learning Environment and Supervision 
Scale CLES and subsequent CLES +T. These emphasised retrospective quality 
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measurement via their widely validated evaluation tools (14). The challenge of 
developing a prospective audit and benchmark process in European CLEs lead 
partner universities from the UK, Spain, Malta, Finland and Poland to pursue 
an Erasmus+ funded project termed ‘HEALINT’. This produced a robust pan-
European quality audit process for CLEs through establishing an International 
Quality Audit System for nursing and healthcare institutions hosting exchange 
nursing students. This was mapped to national and international priorities and 
other professional requirements.  The intention is to ensure confidence in the 
quality of the clinical placement environments but also to promote and extend 
such opportunities and collaborative working.   The dearth of existing or complex 
benchmarks in various countries offered an opportunity to positively contribute to 
this area. It drew together key documents and requirements, devised a shared joint 
benchmark and evaluation process. In addition, this collaborative process acts to 
review what a placement has to offer in respect of best practice in pedagogical 
support for nursing or healthcare students. It further facilitated opportunities to 
explore different cultural and practical nursing care environments.

This HEALint project is now an endorsed International Working Agreement 
(IWA) standards document. There are four overall project outputs available on 
the project website (www.healtint.eu).  

1. Collate benchmark of quality indicators
2. Devise a clinical learning environment quality audit instrument 
3. Outline training and guidance for audit processes 
4. Evaluation of the tools and outputs 

The project outputs are sustainable through the IWA endorsement but also 
through wider dissemination and use. This is now being expanded in an Erasmus+ 
funded (HEAL4ALL) to other healthcare professionals undertaking international 
placement. In time it is hoped International placement experiences for healthcare 
professional students which build cultural awareness and competency is not an 
add-on option for the few but an opportunity for the many.

Conclusion

The global pandemic has meant many students placements in home countries 
were suspended not in the least, exchanges. Once placements resume as before 
this project and outputs provide a means to quality assure CLEs but seek to expand 
and strengthen international placement experiences. The importance of global 
nursing influences can be reflected in both the academic and practice component 
of courses via a macro-level perspective in the curriculum and a micro-level 
perspective on placement. Whilst the ‘macro-level’ can be experienced online (7) 
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there remains the need for authentic, ‘micro-level’ clinical placements learning 
environments which can only be experienced in real life. 
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Maternal Mortality Ratio at a University Hospital in 
Somaliland: 17 Years Experience

Amal Farah ADAN1, Shukri Mohamed DAHIR1, Abdirizak Osman 
MOHAMED1, Edna ADAN ISMAIL1,2

The International Federation of Gynecology and Obstetrics (FIGO) and World 
Health Organization (WHO) have defined Maternal Mortality Ratio (MMR) as 
number of women dying from any cause while pregnant or within 42 days of its 
termination irrespective of its duration and site of pregnancy per 100.000 live 
births (1). When long-term global trends are considered for maternal mortality, it 
is striking that every 100th to 200th birth led to the mother’s death (2).

Maternal Mortality Ratio (MMR) Worldwide

The leading causes of maternal mortality are classified as direct or indirect. 
Direct causes are those related to obstetric complications of pregnancy, labor 
and delivery, and the post-partum periods. Direct causes account for 80% of 
maternal deaths (3). Indirect causes are those relating to pre-existing medical 
conditions that may be aggravated by the physiologic demands of pregnancy. 
Worldwide, approximately 300.000 women die each year due to pregnancy 
related complications (4). 

Hypertensive disorders complicating pregnancy are common and pre-eclampsia 
and eclampsia are the major causes of maternal morbidity and mortality. Globally, 
10% of all pregnancies are complicated by hypertension, while pregnancy-
induced hypertension cases comprise 5-8% of the whole (5). 

Maternal Mortality Ratio in Low-Income Countries

The MMR in low-income countries is always higher and in 2017 averaged 462 
per 100.000 live births, versus 11 per 100.000 live births in high income countries. 
According to the Fragile States Index, 15 countries were considered to be “very 
high alert” or “high alert” for MMR, including South Sudan, Somalia, Central 
African Republic, Yemen, Syria, Sudan, the Democratic Republic of the Congo, 

1 Maternity Hospital, Edna Adan University, Hargesia, Somaliland 
2 Corresponding Author
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Chad, Afghanistan, Iraq, Haiti, Guinea, Zimbabwe, Nigeria and Ethiopia since 
these countries had MMR ranging from 31 in Syria to 1.150 in South Sudan in 
2017 (6).

Sub-Saharan Africa and Southern Asia accounted for 254.000 (86%) of the 
estimated global maternal deaths in 2017. Sub-Saharan Africa alone accounted for 
roughly two-thirds (196.000) of maternal deaths, while Southern Asia accounted 
for nearly one-fifth (58.000). 

Southern Asia achieved the greatest overall reduction in MMR between 2000 
and 2017, with a decline of nearly 60%, from an MMR of 384 down to 157. 
The statistics of sub-Saharan Africa are also encouraging according to the United 
Nations Inter-Agency Estimates statistics, indicating that from 1990 to 2015, the 
global MMR declined by 44% – from 385 deaths to 216 deaths per 100.000 live 
births (7).

Maternal Mortality Features of Somaliland
The first report of The World Health Organization (WHO) on MMR for Somaliland 
was 1.044 per 100.000 live births and belonged to the period of 1994-1996 when 
the state was at its youngest stage (8). The MMR has declined to 955 in 2011. 
The numbers are estimates only, because similar to many of the other low-income 
countries, the majority of maternal deaths in Somaliland occur outside the health 
facilities and there are no functioning civil registration systems to keep track. One 
fact is certain, maternal deaths are twice as high in rural areas than urban (40.6% 
vs 20.7%), and this ratio remains more or less unchanged (8).

Maternal Mortality Ratio at the Edna Adan University Hospital

The Edna Adan University Hospital (EAUH) is a not-for-profit charity since 
2002. It was stablished as a Maternity Hospital but because of public demand 
and need, it also became a general and referral hospital for medical, surgical and 
pediatric patients. Since that date, 62.000 patients were treated as inpatients and 
235.000 as outpatients, and 26.036 women have been assisted to deliver babies.

Among the 26.036 women who gave birth, 69 women were lost due to maternity 
causes, making the MMR at the EAUH to be 265 per 100.000 live births. This is 
far below the MMR of the country which is estimated by WHO to be 829 in 2017. 
In spite of the fact that the EAUH receives a high number of complicated and 
referred cases, the MMR of the hospital is about one third of the national average 
and although a great reduction has been managed, the MMR is considered as 
still too high. A further reuction could not be achieved due mostly to the fact 
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that women were brought to the hospital too late when their conditions had 
deteriorated to the terminal point. Eclampsia, post-partum haemorrhage and 
anemia were the leading causes of MMR at EAUH. Puerperal infection, prolonged 
or obstructed labour, ante-partum haemorrhage, pulmonary embolism, maternal 
distress, cardiac failure was among other causes. Although the incidence of is 
on the decline due to improved diagnosis and management, pre-eclampsia and 
eclampsia still remain the major contributor to poor maternal and fetal outcome 
in developing countries (1).

A major contribution to the prevention of maternal mortality starts with the 
community and the quality of the antenatal care women receive during each 
pregnancy, as well as the training quality of the health workers and the emergency 
preparedness of the facility. EAUH has 1.000 midwives providing pregnant 
Somaliland women with medical monitoring, treatment and education.
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