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Abstract

The planning of public health programmes is directly related with the demographic characteristics
and the population change has longterm impact on the health, health care and community
interventions. The objective of this paper is to analyze the factors influencing the trend of
population change in the Republic of North Macedonia. Material and methods: Data from the
National Statistical Office and World Health Organization have been used. Literature review was
conducted applying public health approach and descriptive method. Results: The natural population
change in North Macedonia has negative trend in the last 10 years, the birth rate has declined, while
the mortality is increasing. The biological factors and fertility rate have significantly influenced
the birth rate, while the burden of chronic noncommunicable diseases, road injures, violence and
COVID-19 are lead causes of mortality. Numerous factors indirectly affect the negative trend of
population change such as the high rate of unemployment, poverty, socioeconomic and political
context, migration and availability and quality of health care. Conclusion: A detailed analysis of the
factors affecting the natural population change and an appropriate national response with the aim
of reducing the negative trends is needed.
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M3Bagok

[InanupameTo Ha jaBHO3/IPABCTBEHUTE MPOrpaMy e JUPEKTHO MOBP3aHO €O JeMorpadcKute
KapaKTePUCTUKUN TTPUPOJHOTO JIBUKEHe Ha HaceJeHWeTo M MMa JIOJTOPOUHO BJMjaHue Bp3
3/ipaBjeTo,3/paBCTBeHATa 3allThTa 1 MHTePBEHLIMITe BO 3aeJiHuLaTa. Llesira Ha 0BOj TPY/[ € fia ce
aHanmM3upaat GakropuTe KoM BAMjaaT Ha TPEHZIOT HA MPUPOJIHOTO JIBIKEHhe Ha HACENeHNeTo BO
Peny6nuka CeBepHa Makegionnja. Marepujai u MeToau: KopucTeHu ce mofaToly ofi fatabasara
Ha Jlp:KaBHKMOT 3aBOJ] 3a cTaTucTKa 1 CBeTcKara 3/|paBCTBeHa OpraHn3aliija, KoM ce CTaTuCThy-
Ki 00paboTeHu ¥ MpuKaxkaHu TabenapHo u rpaduuku. V3BpiieH e mpernies] Ha maTepatypa, a
MPUMEHET € jaBHO3/IPaBCTBEH MPUCTAIl U METOJ] Ha JIeCKPUIITHBHA aHanu3a. Pesynratu: [Ipupos-
HOTO JIBIKeHe Ha HaceJleHneTo Bo Make/JoHuja oKaKyBa HeraTiBeH TPeH | BO [0C/IeJJHUTe Jie-
CeT roJINHMU, OJIHOCHO Ce HAMAJyBa HATAIUTETOT JI0/leKa MOPTAUTETOT € BO MO3UTUBHA HACOKA,
co 3rosieMeH Opoj Ha MoUMHATH Julla. BuosomkuTe GakTopy U cTarkata Ha (hepTUINTeT 3Havaj-
HO BJIMjaaT Ha HaMaJlyBawe Ha HAaTAJIMTETOT, & 0Jf [ipyra CTpaHa ONTOBAPEHOCTa CO XPOHUUHUTE
He3apasHu 6onecTi, coobpakajHuTe Hecpeku, HACUICTBOTO 1 KoBup-19 ce rnaBHUTe MPUUMHK 32
3rojleMeHaTa CMpTHOCT. BpojHN MHAMPeKTH! (haKTOPU BIIMjaaT Ha HETATMBHUOT TPEH] HA MpPU-
POJIHOTO JIBUIKEIe Ha HaceTeHNeTo, Kako IITo ce BICOKATa CTarka Ha CHMPOMANITHja 1 HeBpabo-
TEHOCT, COIMOEKOHOMCKHOT U TOJIMTUUKY KOHTEKCT, MUTPAIIUUTE W TPUCTATIOT U KBAJIUTETOT Ha
3/IpaBCTBeHa 3amTuta. 3akiydok: [lorpebHa e sletanHa ananusa Ha hakTropute KOM BIujaaT Ha
TIPUPOJIHOTO JIBUKEHe Ha HACeJIeHeTo M COO/IBeTeH HallMOHaJleH 0Jr0BOP CO LieJl HaMalyBate Ha
HEraTUBHKUOT TPEH]I.



Introduction

The natural population change in
the Republic of North Macedonia
(hereinafter referred to as Macedo-
nia) stands as one of the most impor-
tant components on which the dy-
namics and the population number
depend.

The natural population change is a
biological movement that pertains to
reproduction, or better, the sustain-
ability of the human race. It depends
on the number of births, i.e. birth
rate, and the number of deaths, or
the mortality rate, and the natural
increase is a result of their mutual
relationship, i.e. the difference be-
tween the two.!

The birth rate represents the ratio
between the number of live births
and the average population number
in the middle of the year for which
the calculation is made, calculated
per 1000 inhabitants’.

The mortality rate represents the ra-
tio of the number of people who died
during the entire year (calendar year)
and the average population number
in the middle of the year, calculated
per 1000 inhabitants, which means
the rate shows how many people
died on average per 1000 inhabitants

The natality depends on numerous
factors such as biological, socio-eco-
nomic, cultural and psychological.?
At the global level, three types of
birth rate can be distinguished: low
birth rate up to 15%. annual rate,
medium from 16 to 25%. and high
above 25%..2 The birth rate in Mace-
donia exhibits a gradually decreas-
ing trend over the years. The num-
ber of live births in 1994 stood at 31
421 children, while in 2021 it stood
18 790 children.

Mortality is influenced by numerous
factors such as the age structure of
the population, socioeconomic con-
ditions, environmental conditions,
level of health care and health ser-
vices, the standard of living, wheth-
er or not there is warfare, disasters
and others.? The mortality rate in
Macedonia has been increasing con-
stantly, in particular during the Co-
vid-19 pandemic, when the mortal-
ity rate in 2020 was 12.4 deaths per
1000 inhabitants, or the total num-
ber of deaths was 25,755.1 In 2021 in
Macedonia the mortality rate is 15.5
deaths per 1000 inhabitants or the
number of deaths is 28 516 people.!
The global mortality rate in 2020
stood at 8 dead people, and in 2021
it stood at 8.4 per 1000 inhabitants®

The natural increase in Macedonia
stood at 15,772 in 1994, though it has
been declining since 2019. In 2019,
the natural increase stood at -601, in
2020, as a result of Covid-19, it stood
at -6,724, and in 2021, the natural
increase showed a negative trend of
-9,868. Unlike recent years, the nat-
ural increase in 2010, which is only
ten years ago, was +5 183.1.1

The purpose of this paper is to ana-
lyze the natural change in the popu-
lation in Macedonia and to summa-
rize the factors that contribute to
the negative trend of the natural in-
crease observed in recent years.

Materials and methods

Data on birth rate, mortality rate and
natural increase in Macedonia from
the MaxStat database of the State
Statistics Office of the Republic of
North Macedonia, the World Health
Organization (WHO) Health for All
databases and the European Health



Information Gateway were used,
as well as the database and publi-
cations of the Institute for Health
Metrics and Evaluation in Washing-
ton (Institute for Health Metrics and
Evaluation-IHME).

A literature review was performed,
and a public health approach and
descriptive analysis method were ap-
plied. The data are statistically pro-
cessed and presented in tables and
charts.

Results
Natality

The natality in Macedonia exhibits
a decreasing trend over the course
of the last decade. The number of
live births in 2010 was 24,296, and
in 2020, it was 19,031 live births. Ac-
cording to the data of the State Sta-
tistics Office in 2021, 18,790 children
were born in Macedonia, of which

18,648 were live births and 142 were
stillborn. The number of live births
is 2.0% lower compared to the year
before.!

Looking at regions, the largest num-
ber of live births in 2021 were in the
Skopje region, 7256, followed by the
Polog region with 2762 live births.
The lowest percentage of live births,
1173, was in the eastern region. In the
Skopje region, the highest number of
live births were in the municipality
of Chair, 873, and the lowest in the
municipality of Shuto Orizari, with
380 live births. For example, in 2005,
the situation was different with a to-
tal of 22482 live births, of which 7282
were in the Skopje region, 3602 in
the Polog region, 2213 in the south-
west, and 1619 in the easter region.!

The birth rate in Macedonia in 2021
was the highest in the Skopje region,

and the lowest in the eastern region
(table 1)!

Table 1: Birth rate, mortality rate and natural increase in Macedonia in 2021, by region

2021 Birth rate Mortality rate Natural increase
Macedonia 10.2 155 -5.4
Vardar region 9.1 170 -8.0
Eastern region 78 179 -10.1
Southwestern region 94 14.8 -5.4
Southeastern region 8.6 16.7 -8.1
Pelagonian region 8.3 172 -8.9
Polog region 11.0 14.2 -3.2
Northeastern region 99 16.0 -6.1
Skopje region 12.0 144 2.4

Source: State Statistics Office of the Republic of North Macedonia, 2022.!
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Graph1: Number of live births (total number) in Macedonia in the period 2010 to 2020.

We can see on graph 1 the natality
linear movement in Macedonia in
the period between 2010 to 2020 ac-
cording to the data from the State

births per 1000 gcoulation

1970
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1980 1985 1990

—Bulgaria
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— ROomania

Statistics Office. The trend line is
in a slight decline, with the declin-

ing trend line more noticeable since
2018

1995 2000 2015 2020

—= Members of the EU before May 2004 (EU15)
-— Members of the EU after May 2004 (EU1 3)

Source: European health information gateway,2022*

Graph 2: Birth rate, births per 1000 inhabitants in Macedonia, Bulgaria, Romania and the
average of the member states of the European Union for the period between 1970

to 2020.

The rate of live births per 1000 in-
habitants in Macedonia for 2020
stood at 9.2 and is in along the same
lines as the member states of the Eu-
ropean Union, where the rate stands

at 9.6 (graph 2).*

-The fertility rate in Macedonia ex-
hibits a constant negative trend
and in 2020 it stood at 1.3 births per
woman. (graph 3)*
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Graph 3: Graph 3 Fertility rate among women in Macedonia in the period between 1984 to 2020.

Mortality

In Macedonia, the mortality trend
has been increasing in the last de-
cade, reaching the highest point in
2020 due to the Covid-19 pandemic,
when this number increased sig-
nificantly. The number of deceased
persons in 2010 was 19,113, and in
2020 that number reached 25 755 de-
ceased persons. In 2021, the number
of deceased persons was 10.7% high-
er than the year before and amount-
ed to 28516 deceased persons. The
average age of deceased men was

30.000 5POM!
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71.6 while the average age of decease
women was 75.2 years. The highest
number of deaths was in the Skopje
region with 8715 deaths, while the
lowest was in the Vardar region with
2 365 deaths.!

The mortality rate by region in Mace-
donia in 2021 stood the highest in
the Eastern region, with the lowest
in the Polog region (table number 1).!

The trend between 2010 to 2019
shows a slight increase, while from
2019 onwards, the trend shows a
sharp increase (graph 4).!
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Source: State Statistics Office of the Republic of North Macedonia, 2022!
Graph 4: Number of deaths in Macedonia in the period between 2010 to 2021
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The leading causes of death in Mace-
donia in 2019 were stroke, ischemic
heart disease and lung cancer, with
their share remaining unchanged
compared to 2009, showing a wors-

2009 2019

ening trend. Diabetes and hyper-
tensive heart disease were the next
leading causes of death. Alzheimer’s
disease and breast cancer (graph 5)
stood last as the causes of death)®

% change, 2009-2019

stroke @———@) Stroke 7.5%
Ischemic heart disease H Ischemic heart disease 10.1%
Lung cancer o—e Lung cancer 12.9%
Diabetes o—o Diabetes 10.7%
Hypertensive heart disease H Hypertensive heart disease 18.9%
Colorectal cancer e—e Colorectal cancer 18.5%
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Source: IHME, 2019°

Graph 5: 10 leading causes of death in Macedonia in 2009 and in 2019

The death rate per 1000 inhabitants
in Macedonia in 2015 was 9.3, com-
pared to the members of the Euro-
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pean Union where it was 11.7, and
Bulgaria with 15.1 deaths per 1000
inhabitants (graph 6).*
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Graph 6: Mortality rate, deaths per 1000 inhabitants in Macedonia, Bulgaria, Romania and the
average of the member states of the European Union, for the period between 1970

to 2015

Natural increase

The natural increase in Macedo-
nia shows a negative trend. In 1949,

the natural increase reached 27 917,
while in 2021 it stood at -9 868. Ac-
cording to the data from the State
Statistics Office in the second half of



2022, the natural increase was nega-
tive, amounting to -381, which shows
the number of people by which the
number of live births is lower than
the number of deceased people
(graph 6).!

The number of live births in the sec-
ond quarter of 2022 compared to
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the same period of the previous year
decreased by 6.5% and amounted to
4379 live births. The number of de-
ceased persons in the first half of
2022 dropped by 33.4% compared to
the same period of 2021, amounting
to 4 760 deceased persons, of which
22 were infants.!
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Source: State Statistics Office of the Republic of North Macedonia, 2022!
Graph 7: Trend of natural increase in Macedonia in the period 1949 to 2021

The rate of natural increase in Mace-
donia in 2021 is the highest in the
Skopje region, and the lowest in the
eastern region (table 1).!

Leading causes of death in Macedo-
nia in the period between 2000 to
2020

Among voung people aged 15 to 24
in Macedonia, traffic accidents and
suicides were the leading cause of
death with a share of the total mor-
tality of 4.8% and 3.2% in 2000 and
2020 respectively.

Among the population aged 25-34
the leading cause of death was sui-
cide in 2000, while in 2020, Covid-19
took the lead (chart 8).° In the age
group from 35 to 54 the dominant
cause of death in 2000 was ischemic
heart disease with 42% of the total
number of deaths, and in 2020 the
dominant cause of death was Cov-
id-19 with 51%.°

Similarly, in the age group from 55
to 74 years, Covid-19 was the leading
cause of death in 2020 with a share
of 15%, followed by cerebrovascular
diseases with 14.1% of deaths and di-
abetes mellitus with 1.91%, while in
2000, the main causes were cerebro-
vascular diseases.®
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Graph 8: Causes of death in the age group 25 to 34 years, in the period between 2000 to 2020

in Macedonia

The most common causes of death
among the age group over 75 in
2000 are cerebrovascular diseases
with 59%, and in 2020, apart from

cerebrovascular diseases, Covid -19
is also among the main causes of
death, with a share of 31% of the to-
tal mortality (Graph 9).°
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Source: World Health Organisation, 2022°

Graph 9: Causes of death in the age group over 75, between 2000 to 2020 in Macedonia

The death rate from cerebrovascular diseases per 100,000 inhabitants in
Macedonia was 17.7 in 2020, which is much higher compared to the mem-
bers of the European Union where the death rate is 13.3 (graph 10).*




\/\__/\

———— —

— North Macedonia
— ROmania
— Bulgaria

—— Members of the European Union
-= Members of the EU before May 2004 (EU15)

Source: European health information gateway , 2022*

Graph 10: Trend of death rate per 100,000 inhabitants from cerebrovascular diseases in
Macedonia, Bulgaria, Romania and the average of the member countries of the
European Union in the period from 1970 to 2020

Discussion
Direct factors

The natality has been declining from
24 296 live births in 2010 to 19031
in 2020. Both globally, as well as in
Macedonia, with the modernization
of society and an increasing number
of women in employment, unlike in
the past, the number of children a
woman gives birth to during her life
is also decreasing. In 1950 the aver-
age number of children per woman
was 5, while in 2020 the average was
2.5 children per woman. This is im-
pacted by education, the economic
development of the state, modern-
ization and urbanization of society,
the emancipation of women’, s well
as political freedom, which plays a
role in the perceptions of the popu-
lation regarding fertility.?

At the global level, according to the
WHO, the top 10 causes of death
have been selected, where the first
place is taken by ischemic heart dis-

ease, second place is stroke, the third
is chronic obstructive pulmonary
disease, the 4 place is lower respi-
ratory tract infections, the 5% place
is neonatal conditions, 6 cancer of
the trachea, bronchi and lungs, Al-
zheimer’s disease is at the 7th place,
followed by diarrheal diseases, and
the last two places are taken by dia-
betes mellitus and kidney diseases.9

In developed countries, 55% of deaths
or 55.4 million people died from the
three most common groups of diseas-
es, namely cardiovascular diseases
(ischemic heart disease, stroke), re-
spiratory diseases, chronic obstruc-
tive pulmonary disease, lower respi-
ratory tract infections and neonatal
conditions (asphyxia, birth trauma,
neonatal sepsis and infections and
complications at childbirth). Unlike
developed countries, in countries
with medium and low economic de-
velopment, the first three causes of
death are infectious diseases such
as malaria, tuberculosis and HIV in-
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fection.6,9 Diseases primarily of the
cardiovascular and respiratory sys-
tem, but also other infectious and
non-infectious diseases have a major
impact globally on high mortality in
both developed and developing coun-
tries.b

Mortality rates among infants and
children have significantly decreased
both globally as well as in Macedo-
nia, while the mortality rate among
the elderly population is increasing.
If we take into account the extended
life span and the aging trend of the
population, it is clear why the lead-
ing causes of mortality are chronic
non-communicable diseases, and
hence it can be seen that the age
structure is a significant factor af-
fecting mortality.!°

The most important determinant of
mortality is health care, as accord-
ing to the literature, low quality of
health services is the main driver of
premature mortality from chronic
non-communicable diseases and
about 8.6 million deaths can be pre-
vented by improving access and qual-
ity of healthcare."

A detailed assessment of the na-
tional diseases and risk factors bur-
den along the lines of strengthening
health care and in particular, pre-
vention, is the key to reducing the
mortality of the population.

Indirect factors

Indirect factors also play a major role
in the natural changein the popula-
tion. The impact of social determi-
nants on health can come from vari-
ous aspects of life and environment,
a consequence of some decisions
made, government activities, or wars
that can significantly change the de-
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mographic map of a country. Natural
disasters (earthquakes, droughts,
ice rinks, avalanches, floods, etc.) af-
fect the natural population change.

The territory of Macedonia has such
a geographical position that it is suit-
able for natural disasters, which can
be directly or indirectly influenced by
man. Throughout history, the most
famous natural disasters on the ter-
ritory of Macedonia are: the earth-
quake in Skopje in 1963 with 1100
victims and over 4000 injured, the
earthquake in Valandovo in 1931 with
15-200 victims and hundreds of in-
jured, the avalanche-landslide along
the Radika river valley in 1956 with
52 casualties, torrential flood in Sko-
pje 2016 with 23 casualties, landslide
in Kavadarci in 1956 with 11 casual-
ties, lightning strike in Berovo in
1996 with 9 casualties and around 50
injured, earthquake in Debar in 1967
with 6 casualties, torrential flood in
Shipkovica in 2015 with 5 casualties,
heat wave in July and August 2007,
when dozens of people died either di-
rectly or indirectly as a result of it.!?

Socioeconomic factors and po-
litical context

Wars, epidemics, crises, food pro-
duction, technical breakdowns, acci-
dents, health conditions, social con-
ditions, poverty and hunger, material
status, culture, ethics, ideological
and psychological heritage, religious
influences, territorial threats, and
population policy affect the natural
population change in Macedonia.

The poverty rate in Macedonia in
2020 was 23%, compared to 2019
when it was 17%, as a result of the
Covid 19 crisis.”



The unemployment rate in Macedo-
nia was 16.7% in 2020, and the num-
ber of unemployed was 159,623 peo-
ple. The unemployment rate in 2019
was 17.3%.4

The main obstacles and problems in
the provision of healthcare services
in Macedonia are: poor availability
of outpatient clinics and health fa-
cilities, women from rural areas do
not have access to a gynecologist, a
poor network of local health servic-
es, lack of appropriate valid health
documentation for a large number
of citizens and others.!#1

Biological or human factors

Physiological readiness, age, the de-
sire to reproduce, infertility, heredi-
tary traits, lactation and other bio-
logical factors influence the natural
increase of the population.?”

Government policies in some coun-
tries have a significant impact on
population growth, such as the ex-
ample of China where the govern-
ment has banned the birth of a third
child. Another significant factor is
the emancipation of women, their
position in society, education and
the growing desire for a greater po-
sition in the working environment,
which can lead to delayed birth.”

Urbanization on the other hand
leads to an increase in the birth rate
and a decrease in the death rate.
People have better access to timely
use of medical facilities in urban ar-
eas, which can reduce neonatal and
infant mortality."8

Education is an important factor in
population growth. Education is im-
portant for reducing the mortality
rate, by educating people about the

prevention of communicable and
non-communicable diseases. An ex-
ample is some diseases that in the
past have killed millions of lives, but
today they have been eradicated by
properly educating people on how
to protect and treat themselves.
Spreading the literacy of mothers to
protect themselves and their chil-
dren has a particular impact, which
reduces mortality and morbidity
among pregnant women, nursing
mothers, newborns and children.!®

Among the important factors af-
fecting mortality are the programs
and activities undertaken in low and
medium growth countries, such as
support from developed countries
for the delivery and availability of
medicines, food and basic necessi-
ties of life for people, presentation of
various immunization programs and
campaigns, preservation of the envi-
ronment, reduction of air pollution,
tobacco control programs, presenta-
tion of the dangers of drugs and psy-
chotropic substances.”

Through the improvement of eco-
nomic growth, better education
of the population, increase in per
capita income, and improved health
conditions, the life expectancy rate
can be increased in both developed
and developing countries. According
to WHO, the average global life ex-
pectancy today is 73.4 years, while in
2000 it was 66.8 years.

Politics has an impact on the natural
increase. Various political disputes
and quarrels lead to wars and con-
flicts and thus population migration
and increased mortality. The eco-
nomic conditions in the countries
further motivate people to move to
countries with better conditions for
a higher salary, the possibility of ad-
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vancement, better health conditions,
and better conditions for starting a
business and its development.”

Conclusion

The study of the natural population
change in Macedonia is an impor-
tant topic in public health in order to
plan health care and respond to the
needs of the population. In Macedo-
nia, there is a continuous downward
trend in natality and an upward
trend in mortality, which resultsin a
negative natural increase. The most
dominant factor that has influenced
this situation in recent years has
been the Covid-19 pandemic as a di-
rect factor to an increase in mortal-
ity, but also as an indirect factor, by
highlighting inequalities and pover-
ty. This trend is expected to continue
due to the aging of the population
and the burden of chronic non-com-
municable diseases, injuries and vio-
lence as public health priorities that
are not adequately addressed.

Hence the need for a detailed analy-
sis of the factors that influence this
negative trend of the natural popu-
lation change, especially the indirect
factors, as well as an appropriate na-
tional response.
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Abstract

Vitiligo is an acquired depigmentation deficit with a high prevalence, ranging from 0.5% to 7.8%. The
aim of the study was to measure the quality of life (QL) of patients with vitiligo, expressed through
the Dermatological Quality of Life Index (DLQI). Materials and methods: This cross-sectional study
was realized in a period of 1year. Two questionnaires were used in the study. The first questionnaire
contains data from the DLQI, designed for use in adults over 16 years of age, taken from the Cardiff
University in the UK. The second questionnaire contains demographic and clinical characteristics
of patients (age, gender, place of residence, marital status, education), activity, comorbid diseases
and BMI, age at onset, site of onset of lesions, duration of disease, family history, type, activity,
natural course, body mass index (BMI) and therapy. Results: Among 71 subjects included in the
study, the total score of the DLQI ranged from 0 to 28 (from a maximum of 30 points), and the
average was 11.70 « 5.7. Female patients had greater QL impairment (total mean value of 8.03) than
men (5.99); there was a statistically significant difference between both sexes (P = 0.019). The total
score of QL in terms of symptoms related to the condition in the six domains strongly affected QL
of 45.1% of patients. The QL was significantly worse in the studied group of 16-30 years (13.85 + 5.3)
compared to the population of 51-60 and over 60 years (6.75 + 5.7, and 70 + 2.3). As the age of patients
advanced, the QL improved. Subjects with higher education had a higher score (14.41 + 6.6; p=0.001).
Conclusion: Female patients with vitiligo have impaired QL in comparison to male. With age, the
QL in patients with vitiligo improves. Patients with a lower degree of education have a better QL.
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KonkypeHTCKH uHTepecu: ABTOpOT 13jaByBa
JieKa Hema KOHKYPEHTCKI HHTePecH.

NsBagok

Burimuro e crekHat jebulUT Ha JenUrMeHTaluja co BUCOKa peBaeHInja, Koja ce JIBWKHI Off
0,5% 1m0 7,8%. llenra Ha cTyaujata Gelre fa ce U3MepH KBAIUTETOT Ha kuBOT (K/K) Kaj marmenTr
CO BUTUJIMTO, M3pas3eH Mpeky JlepMaToomKIoT HHAEKC Ha KBanuTeT Ha KuBoToT ([JMKIK). Ma-
Tepujamu 1 Metonu: OBaa CTyjIMja Ha Mpecek Oellle peanu3nupaHa BO BpeMeHCKU HTepBaj off 1
ropuHa. Bo ctyaujata bea KopucTenn fBa npamanHuka. [[pBUOT MpamiamHiK coppsKi MoaTolu
on VKK, nusajunpan 3a ymorpeba Kaj BO3pacHM JNIA, MOCTapy off 16 rofnMHHM, mpeseMen of
YuuBepsureror Kapmud Bo Bemvka Bpuranuja. Bropuor npamanrHuk coppxku gemorpadcku u
KIMHIUKYA KapakTepUCTHKY (BO3PACT, MO, MECTO Ha jKuBeere, bpaueH cratyc, obpa3oBaHue),
AKTHBHOCT, KOMOPOuHM 3a60myBara n BMI, Bo3pacT Ha MOUeTOKOT, MECTO Ha [10jaBa Ha JIe31H,
BpeMeTpaete Ha Dosecta, ceMejHa UCTOPHja, TUI, AKTUBHOCT, npupojieH Tek, BMI u Teparnuja.
Pesynraru: Kaj 71 ncnutanuk BKJIyueHu Bo CTyjijaTa, BKYMHUOT ckop 3a JIMKIK ce nuxerie Bo
orncer o 0 10 28 (o1 Makcumanuu 30 moenu), a mpoceuro usHecysae 11,7 + 57 Kenckure ma-
[IMeHTH MMaa roroJieMo omteTyBarme Ha KK (BKymHa cpepHa BpeaHoct og 8,03) o maxure (5,99);
TIOCTOM CTATHCTUUKY 3HAUajHA pa3/iMKa oMery pesynTaTute 3a fBata roja (P = 0,019). BKymHuor
CKOD 32 KBAJIUTETOT Ha JKUBOTOT OJf ACTEKT HA CHMIITOMUTE MOBP3aHU CO COCTOj0aTa Ha KojkaTa
Kaj TaleHTTe Co BUTKIINTO, BO leCTe IOMEHH, CUIIHO To adeKTpaa KBAJMTET Ha JKUBOTOT Ha
45,1% op HuB. KBa/MmMTeTOT Ha JKUBOTOT Oellle 3HaUajHO MOJIONI Kaj NCIMTyBaHaTa rpyma o7 16 o
30 rogunn (13,85 = 5,3) Bo criopeba co monynanujata o 51 o 60 u Haz 60 rogusu (6,75 + 5,7, 1
70 + 2,3) Bo Tor7ie]] Ha IHeBHUTE AKTUBHOCTHU U CJIODOJIHY aKTUBHOCTU U Tepanucku TpermaH. Co
HampejlyBarbe Ha BO3pacTa Ha Mal[eHTHTe CO BUTHIIATO, ce T10/l00pyBa KBAINTETOT Ha KMBOTOT.
JcruTanuimTe co MoBUCOKO 0bpasoBanme uMaa nosucok JJUKK ckop (14,41 £ 6,6; p = 0,001). 3a-
Kiyuok: KeHckure nanuenTy umaat nosomt KK Bo criopenda co mamkure. Co Bospacra, KK Kaj
MaryeHT! co BUTHIATO ce Tofio0pyBa. [larmentnTe co MOHM30K cTemeH Ha obpa3oBaHue NMaatr
nopobap KiK.




Introduction

Quality of life (QL) is defined by the
WHO (World Health Organization)
as the perception of individuals
about their position in life in the
context of the culture and value sys-
tems in which they live and in re-
lation to their goals, expectations,
standards and concernsl.This defi-
nition reflects the view that quality
of life is a multidimensional index
that refers to a subjective evalua-
tion that is embedded in a cultural,
social and environmental context.!

Vitiligo is an acquired de-pigmen-
tary disease characterized by white
macules on the skin, mucous mem-
branes and hair due to the selective
destruction of melanocytes.?

According to the definition of Vitili-
go European Working Group, vitiligo
vulgaris is an acquired chronic pig-
mentation disorder characterized by
white macules, often symmetrically
distributed, which usually increase
in size over time, corresponding to
a significant loss of function of epi-
dermal and sometimes hair follicle-
smelanocytes.’ Following the classic
morphology of vitiligo, the lesions
are discrete, uniformly milky-white
macules of round, oval, or irregular
shape ranging in size from millime-
ters to many centimeters, surround-
ed by normal or hyperpigmented
skin. The disease is asymptomatic,
but in some cases itching or a burn-
ing sensation may occur. Although
vitiligo does not cause direct physi-
cal impairment, it is commonly be-
lieved that it can produce an impor-
tant psychosocial burden. Several
authors report that patients with

vitiligo suffer from poor body im-
age, low self-esteem and that they
experience a high level of disability
from their skin disease.>® Vitiligo
patients feel distressed and stigma-
tized by their condition, especially
in relation to social activities. It is
also believed that exposing the body
causes anxiety and embarrassment,
and may have a negative effect on
sexual relationships.

The aim of the study was to measure
the quality of life (QL) of patients with
vitiligo, expressed through the Derma-
tological Quality of Life Index (DLQI).

Materials and methods

This research was the first in North
Macedonia that measured the qual-
ity of life inpatients with vitiligo.
This cross-sectional study was con-
ducted in a period of one year (2021)
. Two questionnaires were used: the
Dermatology Quality of Life Ques-
tionnaire from the Cardiff Uni-
versity, UK with consent obtained
from Prof. Finlay et al., translated in
Macedonian language, and the sec-
ond questionnaire which contained
questions about demographic char-
acteristics and disease activity.> All
subjects/patients who met the se-
lection criteria were included in the
study. DLQI questionare includes 10
items about apatient’s feelings and
many aspects of the illness that oc-
curred in the last 7 days. Questions
include “vitiligo symptoms” (itching,
pain, irritation), “feelings” (shame,
anxiety and anger), “everyday activi-
ties” (shopping and activities in the
home), “type of clothing”, “social or

leisure activities”, “physical exercis-
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es”, “educational activities”, “sexual
activities”, “interpersonal relations”
(with husband/s, friends, relatives)
and ‘treatment opportunities’. Each
item is scored on a scale from four
points (3 = a lot, 2 = moderately, 1 =a
little, O = not at all). The total score
of DLQI was calculated by summing
the score of each of the 10 questions
assessed and interpreted: as no im-
pairment of quality of life (0-1), mi-
nor damage (2-5), moderate damage
(6-10), severe damage (11-20), or a
serioussevere impairment (21-30). In
the second questionnaire, the data
was filled out by the researcher of
the Department of dermatology in
“Remedika” Private General Hospi-
tal after a clinical examination of
the patient and includes data on age,
sex, place of residence, education,
marital status, Fitzpatrick skin type,
comorbid diseases (hyperlipidemia,
diabetes mellitus type 1, hyperthy-
roidism, hypothyroidism, pernicious
anemia, alopecia areata, ophthal-
mic abnormalities), familial history
of the disease, use of alcohol, ciga-
rettes, BMI. Data related to vitiligo
include age at onset, family history
of vitiligo, therapeutic history (with
or without therapy), type of vitiligo
(non-segmental, segmental and un-
classified), vitiligo activity (in years),
the natural flow (stable, unstable
and with regression) and percentage
of occupation of body surface. The
localization and type of the disease
were diagnosed with standard physi-
cal examination and using Wood’s
light. The percentage of skin area in-
volved was calculated using the rule
of nine undertaken fromthe Vitiligo
European Task Force (VETF).*
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Statistical analysis

Data analysis was performed using
the statistical programs Statistics
7.1 for Windows and SPSS Statistics
23.0. The quality of life in patients
with vitiligo were analyzed with
Dermatological Quality of Life In-
dex, where by the internal consis-
tency between the answers to the 10
questions was assessed by making
Reliability Statistics - Cronbach’s
Alpha / Total score / Average score.

Results

A total of 71 patients with vitiligo
were included in the study, of which
38 (53.5%) were male and 33 (46.5%)
female patients. Demographic data
and patient characteristics are pre-
sented in Table 1. Patients were aged
16 to 30 and 31 to 40 years, 27 (38%)
and 23 (32.4%) patients, consequent-
ly. According to place of residence,
majority of patients - 48 (67.6%) were
from urban areas. Unmarried were
35 (49.3%) patients, the same num-
ber of patients were married, and
one patient was a widow. Body mass
index usually ranged from 25 to
29.9 kg/m?, that is, most of the sub-
jectswere overweight. Ten (12.7%)
patients were obese, with values of
the index higher than 30 kg/m?. For-
ty patients (56.3%) declared them-
selves as active cigarette smokers.
Among them, 6 patients (8.45 %)
smoked more than 20 cigarettes per
day. Subjects mostly consumed less
than one glass of alcohol per week -
45 patients (63.4%).
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Table 1. Characteristics of recruited patients

Patients’ characteristics n (%)
Gender

Male 38(53.5 %)
Female 33(46.4 %)
Age/years

16 - 30 27 (38 %)
31-40 23 (32.3 %)
41-50 11(15.4 %)
51-60 4(5.6 %)

> 60 6 (8.4 %)
Place of residence

Village 23(32.3 %)
Urban/city 48 (67.6 %)
Marital status

Unmarried 35(49.2 %)
Married 35(49.2 %)
Widow 1(1.4 %)
BMI kg/m?

18.6-24.9 28 (39.4 %)
25-29.9 34 (47.8 %)
30-34.9 4(5.6 %)
35-39.9 3(4.2%)

> 40 2(2.8 %)
Smoking (cigarettes /daily)

Never 31(43.6 %)
1-5 13 (18.3 %)
6-10 12 (16.9 %)
11-20 9(12.6 %)
>20 6 (8.4 %)
Consuming alcohol

consume less than one glass of alcohol per 45 (6338 %)
week

1- 3 glass of alcohol 24 (33.80 %)
4 glass of alcohol 2(2.82 %)




More than half of the subjects, 42
patients (59.1%), had a positive fam-
ily history of vitiligo. Anamnestic
data presented that the appearance
of vitiligo was at the ages of 16 and
30, 21 patients (29.6%). In 19 patients
(26.8%) the disease first appeared at
the age betweenll and 15 vears. By
the age of five, the disease was di-
agnosed in 11 patients (15.5%). Itch-
ing as a symptom of the disease ap-
peared in 27 (38%)patients. Positive
Kebner phenomenon, i.e., appear-
ance of vitiligo in places of previous
skin trauma was registered in 42

patients (59.15 %). In this study, pa-
tients had the most common 4 types
of vitiligo: non-segmental, rofacial,
mixed type, non-segmental focal,
and segmental focal type, found
in 15 patients (21.1%), 14 (19.7%), 13
(18.3%), and 10 (14.1%) patients, re-
spectively. In more than half of the
subjects, that is, in 41 (57.75%) pa-
tients the disease was stable, and
did not spread over the last year.

The total score of DLQI ranged
from O to 28 (out of a maximum of

30 points), and the average was11.70
+ 5.7 (Table 2).

Table 2. Mean DLQI scores of the sample according to different heading items and rates of

answers

mean = SD min-max 95%CI
Symptoms and feelings 27514 0-6 12-17
Daily activities 25114 0-6 1.2-17
Leisure 21315 0-6 1.3-18
Work and school 114+13 0-4 11-15
Personal relationship 20417 0-6 15-21
Treatment 1.15+0.98 0-3 08-12
Total 11.70 £ 5.7 0-28 49-69

Table 3. DLQI score according to Hongbo et al.®
n (%)

0-1 no effects on patients’ lives 3(4.22%)
2-5 small effects 6 (8.45%)
6-10 moderate 24 (33.8 %)
11-20 very large 32 (45.07 %)
21-30 extremely large 6 (8.45 %)
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Discussion

Skin diseases affect different aspects
of patients’ lives and how success-
ful treatment may improve patients’
quality of life (QL). The number of
publications on QL in dermatology
has been constantly growing each
year over the last 20 years.

The total DLQI in all subjects with
vitiligo in our study was 11.70 + 5.72.
Among male subjects, the score was
10.34 +5.7,and 13.27 + 5.4 in the group
of female patients with vitiligo. The
difference between both groups was
2.93, which was statistically signifi-
cant. The significance was evident
in performing daily activities. In the
present study, the DLQI mean score
was statistically higher in female pa-
tients than in male. The greater im-
pairment of QL in females affected
by vitiligo is under debate.

If we compare the research data pub-
lished from 1996 to 2012, the mean
scores of the DLQI for vitiligo across
the world ranged from 1.82 to 15, and
the overall mean was 8.2, indicating
a moderate effect of the QL. In fact,
some studies showed a higher DLQI
mean score in female patients.”?

Ongenae et al. noted that women
were more embarrassed and self-
conscious about the disease, more
impaired in their daily routine and
more influenced in their choice
of clothing than men.>'%33! In our
study, the age of the studied group
of patients with vitiligo had a signifi-
cant statistical impact on the quality
of life. The quality of life was signifi-
cantly worse in the study group of
16-30 years compared to the popu-
lation of 51-60 and over 60 years in
terms of symptoms, daily activities
and leisure activities and treatment.

With advancing age, the quality of
life of vitiligo patients improved.

In the present study, the DLQI mean
score was statistically higher in fe-
male patients than in male. The
greater impairment of QL in females
affected by vitiligo is under debate.
In fact, some studies showed a high-
er DLQI mean score in female pa-
tients in a selected sample. In con-
trast, several authors pointed out
the same impairment of QL between
sexes. The mean scores of the DLQI
across the world ranged from 1.82 to
15, and the overall mean was 8.2, in-
dicating a moderate effect of the QL.

Identical results to ours were pre-
sented in the study by Budania et al.,
with an average score of 11.52, as well
as in the study by Sahni et al., with
an average score of 11.42, and Parsad
with an average score of 10.70.%6-%

Compared to other dermatological
diseases, the QL in patients with vit-
iligo in our study was the same as in
patients with psoriasis. In the litera-
ture, patients with psoriasis had more
impaired disease-related quality of
life than vitiligo and alopecia areata
patients.’* In a study performed by
Ongenae et al., patients with vitiligo
were compared to psoriasis patients.
They found a mean DLQI score of vit-
iligo that was lower than the score
obtained for psoriasis.

The QL in patients with vitiligo was
significantly worse compared to me-
lasma and significantly better com-
pared to psoriasis.*

Conclusion

This research was the first in North
Macedonia that measured the quali-
ty of life in patients with vitiligo. The
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goal was to detect patients who were
at risk of poor quality of life and to
identify the variables that could pre-
dict this QL impairment. Also, this
study aimed to provide an additional
and significant boost in the develop-
ment and improvement of quality
standards in the support of vitiligo
patients.

Patients in our study showed a mod-
erate limitation of QL, comparable
to that of other chronic skin dis-
eases. Limitations of this study in-
clude a small study sample, as well
as possible selection bias as par-
ticipating patients were recruited
from the Dermatology center in the
“Remedika”General Hospital, Skopje
N. Macedonia.

Further multi-centric studies are
needed to validate the results. Fe-
males were shown to be more affect-
ed by vitiligo in all dimensions of the
scale.

It should be emphasized that efforts
of the management should focus on
psychosocial and economic factors,
especially in females, in addition to
therapeutic efforts and hence better
QL and treatment outcomes.
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Abstract

Multiple sclerosis (MS) is linked with a wide range of physical, psychological, and societal
challenges that significantly impact the quality of life (QoL) of those affected by the disease. This
comprehensive study delved into the multifaceted aspects of MS, aiming to unravel the intricate
relationships between disability, self-efficacy, acceptance of illness, and various dimensions of
QoL. Material and methods: The study, encompassing 778 participants from diverse backgrounds,
highlighted the nuanced experiences of individuals with MS, emphasizing the importance of
understanding the unique challenges faced by different age groups and disease subtypes. The
findings revealed profound connections between MS-related symptoms and psychological well-
being, underscoring the necessity for tailored interventions. Notably, self-efficacy and acceptance
of illness emerged as pivotal factors influencing QoL, providing crucial insights for healthcare
providers and policymakers. Furthermore, this study underscored the importance of a holistic
approach to MS management, integrating biomedical and psychosocial perspectives. The study’s
outcomes offer valuable direction for future research endeavors, advocating for longitudinal
studies to capture the dynamic nature of QoL challenges, exploring patient perspectives through
qualitative methods, and investigating the impact of socioeconomic factors on QoL outcomes.
Additionally, the potential of telemedicine and digital interventions in providing continuous
support and evidence-based counseling for individuals with chronic conditions is highlighted. By
addressing these critical areas, future research endeavors can contribute to a more compassionate
and empowering framework, enhancing the lives of those affected by MS and their families.
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NsBagok

Myntuniara ckiepo3a (MC) mpetcraByBa KOMIUIEKCHA Mpeska Ha (DU3MUKM, TICUXONONKU 1
OMIITECTBEHY MPeJU3BULM KOM 3HAUMTEHO BMjaaT BP3 KBaJUTETOT HA JKMBOTOT HA OHUE MO-
rojienn off 6osecra. OBa ceoraTHO UCTPAKYBAIbE HABJIETYBA BO MOBEKEC/IOJHUTE ACIIEKTH Ha
MC, co 1en fia M pasoTKpue COKEeHWTe OfIHOCH TOMEry IoTpeyeHocTa, camoedyKacHoCTa,
npudakarmeto Ha 6ojiecTa 1 pa3TUUHUTE AUMEH3MH Ha KBAUTEeTOT Ha KuBoTOT. CTy/MjaTa, Koja
orichaka 778 yuecHuIIM 0J] PA3JINYHO MOTEKIIO, I'M UCTAKHA HUjaHCUPAHUTE UCKYCTBA Ha JINIIATA CO
MC, narnmacyBajku ja BaxHOCTa 0] pa30upame Ha YHUKATHUTe TPeIU3BUIIN CO KOV Ce COOUyBaaT
pas3NuHK BO3PACHH TPYMY 1 TIOJTUIIOBU Ha Oonectn. HaomuTe oTKpuja 1maboKu BPCKU MOMery
cUMITOMKTE TOBP3aHK co MC u meuxonomikara 61arococtojba, HarmacyBajku ja norpebara 3a
npucrocobenu NHTePBEHINH, KAKO 1 TIOBP3aHOCT Ha KBAJIUTETOT Ha JKUBOTOT CO MOJIOT U BUJIOT
ra MC. Mmeno, camo-eduracHocTa i nmprudakameTo Ha bojecTa ce mojasija Kako KNyuHn GakTo-
DU KOU BJIMjaat BP3 KBAJIMTETOT HA KUBOTOT, 00e30e/yBajkit KIIyuHY CO3HAHM]A 3a 31PaBCTBEHU-
te npoecnonaniy. OBa UCTPaKyBabe ja HAarTacyBa BAKHOCTA HA XONMUCTUUKUOT TPUCTATT KOH
MeHaipameto Ha MC, nHTerpupajku ri OMoMeIMIMHCKUTE | TICUXOCOIMjaTHUTe TePCIeKTHBH.
Pesynrarute off UCTPaKyBabETO HY/IAT BPEJIHUA HACOKU 3a UJIHUTE UCTPAKYBAUKU HATIOPH, 3acTa-
MyBajKK 3a JIOHTUTYMHAIHA CTYJMK 3a J1a Ce JI0JI0BY JMHAMUUHATA [IPUPO/ia Ha Tpeu3BULUTe
Ha KBAJIMTETOT Ha JKMBOTOT, MCTPaKyBatbe Ha MepCreKTUBUTe Ha MaldeHTUuTe MpeKy KBajanTa-
TUBHU METOJIU U UCTPAKYBAbE HA BIMjAHMETO HA COL[UO-eKOHOMCKUTE (haKTOPU BP3 pesysraTure
0]} KBAJIUTETOT Ha KMBOTOT. Ce MCTaKHYBa MOTEHLMjaoT Ha TeJeMe/jul{HaTa U JJUrHTaIHUTe
VHTEPBEHINN 3a 00e30e/yBarbe KOHTUHYMPAHA MOJIPIIKA U COBETYBarbe 3aCHOBAHO Ha JIOKA3M
3a JIUIA CO XPOHUUHHU COCTOjOM.



Introduction

MS is one of the most mysterious
and disabling autoimmune diseases
of the central nervous system affect-
ing millions of people globally. This
disease presents complex patho-
physiological mysteries including
immune system dysregulation that
leads to demyelination and axo-
nal damages resulting into diverse
signs and symptoms such as muscle
weakness and sensory disturbances,
cognitive deficiencies and clinical
manifestations, however, lies a pro-
found and often overlooked aspect
of the disease: the quality of Life
(QoL).!

Quality of life (QoL) refers to the
complete health of an individual as
it extends beyond physical health
incorporating mental health, social
connections, and satisfaction with
life. Every day is a challenge for
people with MS whether apparent
or not. Some visible problems in-
clude difficulties in movement and
walking as well as chronic pains
and exhaustion that greatly affect
patients’ daily functioning. How-
ever, some of the hidden challenges
are more powerful and pose seri-
ous problems. They include psycho-
logical traumas of living with sick-
ness, uncertainty regarding future
disease evolution, and the sense of
alienation associated with disabil-
ity.?

Apart from restricting capacity for
daily activities, these physical dis-
abilities manifest themselves in im-
paired mobility and dexterity result-
ing into loss of independence and
freedom. Impairment of cognitive
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skills such as minor memory lapses
up to severe executive dysfunctions
may lead to patients’ reduced confi-
dence and hinder their interaction
with others. Moreover, such emo-
tional disorders as depression and
anxiety, observed in MS patients,
produce chronic turmoil that has
far-reaching effects on an individ-
ual’s life including her/his interper-
sonal relations and overall sense of
wellbeing.’

The inner battles are not the only
determinants of quality of life in MS
patients; moreover, society plays
a critical part in what constitutes
normality. The problems endured
by people with MS usually become
aggravated when coupled with stig-
matization, inaccessibility of sup-
port systems and poor knowledge of
the condition. Thus, the need arises
for a sensitive analysis of the qual-
ity of life of persons with multiple
sclerosis.*

This study aimed to obtain a thor-
ough knowledge of the determi-
nants of QoL in MS by meticulously
analyzing the complex causal rela-
tionship among disease-specific fac-
tors, mental health, societal sup-
port, and the availability to medical
care. The aim of this study was not
only to bring to light problems en-
countered. In addition, it attempted
to find ways that can be used in help-
ing and providing support for MS pa-
tients. It will help in formulating an
appropriate care strategy by know-
ing the particular areas in which
people’s lives are adversely affected.
Furthermore, increasing awareness
on the unseen disabilities that come



with MS could help create an under-
standing nation, which is sympa-
thetic enough to help people living
with this unrelenting illness.

It is believed that multiple sclero-
sis involves an interaction between
genetic factors and environmental
factors, resulting in an immune in-
flammatory response within the
central nervous system. Although
consistent immunological abnor-
malities have been reported, not
all components of the immune re-
sponse in tissue damage and the ex-
tent to which these changes are a
cause or consequence of myelin are
yet to be fully understood. There is
strong evidence for the genetic com-
ponent of multiple sclerosis, while
the influence of the environment is
conditioned by variations in the in-
cidence and prevalence of the dis-
ease across geographic regions. 7

Currently, there is no cure for mul-
tiple sclerosis, but there is a wide
range of treatment options that im-
prove long-term outcomes for pa-
tients. Without treatment, the con-
dition of patients gradually worsens
over time. The goal of therapy in
multiple sclerosis is to reduce re-
lapses and improve and maintain

functionality throughout a patient’s
life.®

Although neurological rehabilita-
tion does not improve the under-
lying damage that continues to
progress, it has a positive impact
on many symptoms, disability, and
many aspects of QoL. The neurologi-
cal rehabilitation process should be
continuous throughout the entire
evolution of the disease, carried out

in specialized centers, as well as in
the community.

The aim of this study was to pro-
vide invaluable contributions to the
medical profession in the develop-
ment of better specificity and in-
dividualization for improving the
quality of life of multiple sclerosis
patients. The main goal of our study
was to identify the gender-specific
and subtype-specific variations in
QoL of MS patients in order to cre-
ate more precise interventions for
promoting better health and QoL.

Materials and methods
Instrument and procedures

Expanded Disability Status Scale
(EDSS) - Evaluation of neurological
impairment in disabled multiple
sclerosis subjects. This scale quanti-
fies impairments in eight functional
systems: Pathway: Pyramidal path-
ways - cortical tracts of cerebral
motor cortex associated with large
pyramidal neurons; cortico-spinal
pathway - projection of the motor
cortex into the cerebral column as
T5-L2 - anterior horn cells. The seg-
ment of EDSS scale related to mo-
tor function was used in this study.
Scores for the scale vary between 0
and 10, where score of 0 indicates
a normal neurological examination,
and score of 10 indicates death.

MSQOL-SF and MSQOL-29. - MSQOL
survey was used to measure the
standard of living of the study
group. This is a multi-faceted in-
strument addressing general as well
as specific issues regarding people
with MS. This includes 18 items in

29



the generic dimension and touches
on issues affecting people with MS
involving their cognitive function,
daily living, and social interactions
among others. The MSQOL instru-
ment encompasses twelve subscales
that explore areas such as physical
aspect, physical limitations, emo-
tional health, pain, fatigue, social

relations, cognitive and general
health.

Patients were given separate sec-
tions of the scale for motor activ-
ity and handicap. Participants were
informed about the general compo-
nent of the MSQOL questionnaire
plus different subscales. The survey
was done respecting participant’s
feeling, comfort and anonymity. Re-

Table 1. Age of participants

spondents were asked to give their
responses whenever they were will-
ing to, under no pressure. We made
our detailed analysis of their neu-
rological status and quality of life
based on the responses received.

This study was conducted world-
wide by using an internet question-
naire, necessitated by the COVID-19
pandemic, which limited tradi-
tional data collection methods. Re-
spondents from diverse continents,
including Europe, Asia, and Africa
(with a smaller representation), ac-
tively participated, with the majori-
ty of respondents from North Amer-
ica, specifically the United States
and Canada.

Age Participants %
10 - 20 years 74 9
20 - 30 years 230 30
30 - 40 years 270 35
40 - 50 years 151 19
50 - 60 years 43 5
60 - 70 years 7 1
/0 - 80 years 1 1

Results

In our study, 778 respondents pro-
vided data on the age of onset of
multiple sclerosis. The youngest
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participant was 10 years old, while
the oldest was 80 years. On average,
MS onset occurred at 33 years (SD =
10.84). The majority of respondents



Frequency
2=

L

10/

_ml--lll.lll.-----. —
20 40

auitia,g

Illl-l-.l___ ]

ale

&0 ]

Fig. 1. Age of diagnosis of multiple sclerosis in men and women.

were aged between 30 and 40 years.

Figure 2 presents the correlation of
the age of participants with the time
of diagnosis of multiple sclerosis
in men and women included in the
study. The most common age of on-
set of multiple sclerosis was between
20 and 50 years among participants

at the international level, while few-
er participants were affected by the
disease at around 70 years of age.
In men, the mean age of developing
multiple sclerosis was 36.73 years,
while in women it was 34.84 years,
with a standard deviation about 10
years for both genders.

Table 2. EDSS scale for the level of disability in participants.

No. Level of disability %

0.0  Normal neurological examination, without disability in amilfunctional system, ambulato- 1

ry patient without assistance from another person. 0

10 No disability, minimal signs of impairment in one functional system. 1

0

15 Without disability, minimal signs of impairment in more than one functional system. 9
2,0 Minimal disability in one functional system.

25  Mild disability in one functional system or minimal disability in two functional systems.

30 Moderate disability in one functional system or mild disability in three or four functional
systems, without walking impairment.

35 Moderate disability in one functional system or more than one minimal disability in vari-
ous functional systems, without walking impairment

=W NN U BN OO0 NN NN
(9N]

4,0 Significant disability, independent for up to 12 hours a day. Able to walk up to 500 meters 46 6
without assistance.

4,5  Significant disability, but independent for most of the day. Capable of working full-time, 39 5
but with limitations in everyday activities or requiring minimal assistance from others.
The person is able to walk without an assistive device for up to 300 meters.

50 Significant disability that impairs daily activities and ability to work. Able to walk without 50 6
an assistive device for up to 200 meters.

55 Significant disability that excludes independent activities of daily living. The personis 49 6
able to walk up to 100 meters without an assistive device
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6,0  Significant disability that excludes independent activities of daily living. The personis 11 14
able to walk up to 100 meters without an assistive device. 2

6,5 The person requires two mobility aids (cane, crutches, walker) to walk up to 20 meters 3 5
without resting 8

70 The person is unable to walk more than 5 meters even with an assistive device. He/sheis 3 4
limited to a wheelchair but can operate it independently. The person spends 12 hoursa 1

day in a wheelchair.
75 The person is unable to take more than a few steps and is confined to a wheelchair, 20 2

requiring assistance with transfers. He/she can independently operate the wheelchair but
cannot operate a standard wheelchair (only motorized).

80

The person is bedridden and the wheelchair is operated with the assistance of another 24 3

person. The person retains only a few self-care functions. Generally, there is effective use
of the upper extremities.

85

The person is essentially confined to bed for most of the day. He/she has minimal useof 9 1

his/her upper extremities and retain minimal independence in self-care.

9,0
95

The person is bedridden. He/she can communicate and eat. 8 1
The person is bedridden and entirely dependent on another person. He/she cannot effec- 7 1

tively communicate or eat/swallow.

10,0

Table 2 illustrates the level of disability
in 778 participants. Based on the results
obtained, the largest number of partici-
pants had a disability level of 6.0, i.e. 112
participants, and the smallest number
of participants had a disability level of
9.5, i.e., 7 participants, excluding the
death case at level 10.0 (SD = 27.06).

The scale regarding disability level
showed the mobility, everyday ac-
tivities, use of assistive devices, and
need for personal assistance and
care for the participants. The scale
itself with a level of 4.5 indicates that
participants are completely indepen-

Table 3. QoL among survey participants

Death due to multiple sclerosis during the study.

dent and have a low level of disabil-
ity. This study included 429 partici-
pants up to level 4.5 of the scale, i.e.,
these participants had a higher level
of independence with a percentage
of 55%.

The scale from 5.0 to 10.0 indicates a
significant level of disability of par-
ticipants, who require the use of as-
sistive devices, assistance in daily
activities, or the need for a personal
assistant or caregiver. A total of 349
participants or 45% in our study re-
sponded to be at this level. SD be-
tween these divisions was 40.

f %

Terrible 26 3

Very dissatisfied 185 24
Neither satisfied nor dissatisfied 214 28
Satisfied 306 40
Enthusiastically satisfied 41 5

Table number 3 provides a detailed
analysis of the descriptive method
for assessing the quality of life among
participants with multiple sclerosis.
According to the data obtained, the
majority of participants reported be-
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ing satisfied with their quality of life,
which corresponded to the numeri-
cal representation of the quality of
life (7.8), while a small percentage of
participants reported feeling terrible
about their quality of life (3%), which



corresponded to the numerical rep-
resentation of the quality of life (1.2).
The standard deviation of the popu-

lation sample was 106.59944, and the

variance was 11363.44.

Table 4. T-test for mean QoL score between men and women

QoL N Mean SD Std. error mean
Men 100 5,54 2,129 213
Women 590 6,29 2,125 088

A t-test was employed to assess
whether the mean quality of life
score differed between men and
women. The results presented in Ta-
ble 4 indicate a lower mean score for

men, with a significance level of p
= 0.001, suggesting a significant dif-
ference in overall quality of life be-
tween the two genders.

Table 5. Mean score of quality of life among participants depending on the type of multiple

sclerosis.
QoL Sum of df Mean square F P
squares
Between 2 groups 172,477 2 86,239 19,904 0,000
With 2 groups 2842,306 656 4,333
Total 3014,783 658

We employed an ANOVA test to ex-
amine whether mean scores in par-
ticipants with different types of mul-
tiple sclerosis were similar or varied.
The results revealed significant dif-
ferences among participant groups
(p = 0.000). As illustrated in the box

" T

- -

Cuality of Life

plot, individuals with relapsing-re-
mitting multiple sclerosis and clini-
cally isolated syndrome exhibited a
higher quality of life scores in com-
parison to those with primary pro-
gressive and secondary progressive
types of multiple sclerosis.

Clinically Isolated Primarly-Progressive Relapsi_.ng— Secondary-Progressive

Syndrome

Remitting

Fig. 2. Box plot for the mean score of quality of life among participants compared to the

type of multiple sclerosis.
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Discussion

MS is an intricate neurological disease
which presents itself in varied forms,
manifesting by several facets of prob-
lems and symptoms affecting differ-
ent people in diverse ways. This study
included a total of 778 participants, all
representing different stories of lives
with MS. This paper acknowledges
the inherent variation in participants
such as that they could have vary-
ing degrees of their symptoms and
may also give very diverse responses
to some questions. Participants fre-
quently experience discomfort or un-
ease when talking about some symp-
toms as a result of the heterogeneous
character of MS. This particularly
refers to probing questions that are
highly intimate and touchy regarding
the routine daily activities and well-
ness. As such, participants responses
show changes in different questions,
which signifies the complex nature of
their experiences.

The diverse responses given by par-
ticipants is a sign of the complexi-
ties of living with multiple sclero-
sis. Some participants are willing to
disclose their problems but others
could find it difficult and reveal less
information. We are aware of these
nuances as researchers, and hence,
our data consist of more than num-
bers, but a mix of respondents’ phys-
ical and emotional wellbeing. When
evaluating the results, respondents’
disparities should be tackled cau-
tiously and taking into account their
feelings. The fact that some of these
differences have been observed
does not undermine the validity of
our findings. Instead, it adds to the
knowledge of how multiple sclerosis
is experienced differently by differ-
ent individuals.
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Multiple sclerosis tends to have a
greater impact on quality of life than
on its duration, and the expected
lifespan of patients only decreases
slightly. However, the probability of
death among multiple sclerosis pa-
tients is more than four times higher
than that of the general population.®

One study investigated the relation-
ship between disability status, as
measured by the Expanded Disabil-
ity Status Scale (EDSS), and health-
related quality of life (HRQOL) in MS
patients. Surveys were sent to 7305
MS patients, with 3157 participating.
Patients were categorized into three
groups based on disability status. In-
terestingly, the study found a non-
linear relationship between disabil-
ity status and HRQOL. Specifically,
the differences in HRQOL between
different disability groups were not
consistently proportional to the in-
crease in EDSS score, challenging
the assumption of the EDSS being
interval scaled. This suggests that
absolute EDSS scores might not be
the most suitable outcome variable
in MS studies.!

In one systematic review, a com-
prehensive analysis of clinical, so-
ciodemographic, and psychosocial
factors affecting QoL in adults with
multiple sclerosis was undertaken.
The study encompassed various risk
factors such as disability, fatigue,
depression, cognitive impairment,
and unemployment, while identify-
ing protective factors such as higher
self-esteem, self-efficacy, resilience,
and social support. Additionally,
the review explored a range of psy-
chological interventions including
mindfulness, cognitive behavioral
therapy, self-help groups, and self-
management, all of which exhibited



positive effects on different aspects
of QoL.1

In one research, the aim was to as-
sess the level of adaptation to multi-
ple sclerosis and health-related qual-
ity of life (HRQoL) in 137 patients.
Various factors such as motor im-
pairment, neurological disability, ad-
aptation to illness, and HRQoL were
analyzed. Correlations were discov-
ered between motor impairment,
neurological disability, adaptation to
illness, and HRQolL. Lower-limb dis-
ability, fatigue, and mood disorders
showed strong correlations with ad-
aptation. Additionally, all symptoms,
including lower-limb disability, fa-
tigue, other MS-related problems,
and mood disorders, were found to
impact HRQoL significantly.

Comparatively, our study outcomes
are in agreement with the findings
presented in the previous research,
emphasizing the significant impact
of factors like lower-limb disability,
fatigue, and mood disorders on ad-
aptation to MS and HRQoL. In both
studies, the importance of these spe-
cific symptoms on the overall well-
being of individuals with MS has been
highlighted. Additionally, while our
study explored differences in HRQoL
among different types of MS, the
previously mentioned study delved
into the relationships between ad-
aptation, disability, and HRQoL, en-
riching the collective understanding
of MS-related challenges and their
effects on patients’ lives.!?

The combined insights from both
studies emphasize the multidimen-
sional nature of MS and showed the
importance of tailored interventions
that address specific symptoms, ad-
aptation challenges, and varying
types of MS, ultimately contribut-

ing to a comprehensive approach to
enhancing the overall quality of life
of individuals living with this condi-
tion.

One study described the unique
challenges faced by pediatric-onset
multiple sclerosis (POMS) patients,
emphasizing the importance of a
comprehensive disease manage-
ment to optimize the quality of life
of these individuals. Our study fo-
cused on adults with MS, while the
mentioned study concentrated on
POMS cases, particularly during ado-
lescence. The shared emphasis was
on holistic management, including
disease-modifying therapies, nutri-
tional considerations, exercise, and
behavioral interventions.?

Our study, examining adults with
MS, is an addition to the POMS study
by extending the understanding of
QoL challenges across different age
groups affected by multiple scle-
rosis. While the focus in the POMS
study was on younger patients, our
study provided valuable insights into
the experiences and QoL concerns of
adults. By integrating these perspec-
tives, a comprehensive understand-
ing of the lifelong impact of MS on
QoL emerges.

Considering the age factor in our
participants, ranging across various
stages of adulthood, the integration
of findings illuminates the diverse ex-
periences and challenges faced by in-
dividuals at different life stages. This
comprehensive perspective enriches
the understanding of QoL issues in
the broader context of multiple scle-
rosis, guiding the development of
tailored interventions and support
systems that can help the unique
needs of individuals across different
age groups and disease onset stages.
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Conclusion

Overall, this study has shed light on
some crucial issues that determine
the quality of life of people suffer-
ing from multiple sclerosis. We have
found strong relationships of dis-
ability, fatigue, self-efficacy, as well
of acceptance of illness with some
aspects of the Qol. Findings have
demonstrated interrelationships be-
tween biomedical and psychological
factors, highlighting the necessity
for an integrated approach to man-
agement of MS.

It is important that health care pro-
viders and policy makers understand
how these factors affect QoL so as to
develop tailored interventions for ad-
dressing multiple problems that MS
patients face. Thus, by understand-
ing that self-efficacy and acceptance
of illness are crucial factors in boost-
ing psychological well-being, inter-
ventions can fit the needs of people
with MS, leading to a better quality
of life.

Building on the insights gained from
this study, future research in the
field of MS should explore nuanced
areas to further enhance our under-
standing and refine interventions:

+ Longitudinal studies: Carry out
longitudinal studies in order to
monitor changes in the QoL and
its key predictor factors through
time, presenting a more complete
picture of fluctuating nature of
challenges associated with mul-
tiple sclerosis.

+ Interventional research: Evalu-
ation of the efficacy of tailored
interventions like cognitive-be-
havioral therapy, mindfulness
programs and peer support net-
works in enhancing self-efficacy,
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acceptance and overall QoL of in-
dividuals with multiple sclerosis.

+ Incorporating patient perspec-
tives: Employ exploratory/quali-
tative methods like interviewing
and focus groups to understand
the experiences of people living
with MS.

+ Exploring socioeconomic factors:
Investigating how socio-economic
factors such as access to health-
care, job opportunities, and social
relations affect the QoL of people
with MS will provide a broader
perspective for interventions ap-
proach.

+ Telemedicine and digital interven-
tions: Investigate the effective-
ness of telemedicine programs
and digital health solutions of-
fering continuous support, self-
management of symptoms, and
evidence based counseling or psy-
chological treatment of chronic
conditions.

Thus, the potential areas for future
research may extend in order to pro-
vide better help to those suffering
from MS so that we achieve a more
open, encouraging and inspiring
framework that supports such per-
sons and their families.
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Abstract

Anxiety is considered a basic and adaptive emotion. However, anxiety problems are one of the
most prevalent mental health problems, with multiple negative effects and a tendency to worsen
with age. The high prevalence rates and their negative consequences accent the importance of
developing timely and effective prevention strategies. The aim of the study was to evaluate the
effectiveness of an online parenting program in reducing anxiety symptoms in young children in
the Republic of North Macedonia. Materials and methods: A controlled randomized controlled
study was conducted including parents of children aged 2-9 years old in North Macedonia. Eligible
parents were assessed at baseline and post-intervention, using self-report questionnaires on
sociodemographic characteristics and childhood anxiety (CBCL anxiety scale, CBCL-A; CBCL anxiety/
depression scale, CBCL-AD). Parents were assigned to five group sessions of a parenting program,
as the intervention group, or a structured group presentation, as a control group. Results: A
total of 288 parents were included in the study. The findings showed significant reductions in
childhood anxiety symptoms reported by parents in both the parenting program and the active
control condition. However, between-group comparisons showed no significant differences between
the two conditions. Conclusions: The study is the first to evaluate the effectiveness of an online
group parenting program in reducing anxiety symptoms in young children in North Macedonia. The
findings demonstrate that it is possible to achieve a significant change in child anxiety problems,
using technology-assisted methods of intervention delivery in the country.
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Vi3Bamok

AHKCHO3HOCTa Cce cMeTa 3a 0CHOBHA 1 afjanTiBHa eMoruja. Ho, aHKc1o3HUTe mpobremi ce efHn
0]1 Haj3acTareHnTe MEHTATHO-3[]PAaBCTBEHH MPOO/IeMH, CO HEeraTHBHO BiWjaHue BP3 (YHKIMO-
HUPAWeTo U CO TeHJieHIja [la ce BIIONIYBaaT co BO3pacTa. BUCOKMTE CTANKU Ha 3aCTaleHoCT
¥ HeraTuBHNUTE TMOCTeMIN ja MCTAKHYBaaT moTpebata ofi pa3BuBame HaBpeMeHH 1 eheKTHBHU
cTparteruu 3a TipeBeHiuja. llenta Ha cryaujata Oeie fa ja mporieHn edeKTUBHOCTA Ha OHJIAjH
Tporpama 3a pPojIuTesICTBO BO HaMajlyBatbe Ha AHKCHO3HY CUMIITOMU Kaj MaJii Jietja Bo Perry6iiu-
Kka CeBepHa Makesionnja. Matepujami 1 MeTof: panioMu3MpaHa KOHTpOMpaHa cTyzuja betre
CITpoBeleHa Koja BKJIYUM POJIUTeNy Ha flella ojf 2-9-roauiiHa Bo3pact Bo CeBepHa MakeoHja.
Popurenute Oea TpoOLIEHeTH TIPeJ] 1 110 UHTEPBEHLMjaTa, KOPUCTejKH TPANIAHUIN 32 CaMOIIPO-
IleHKa BO OJIHOC Ha colozieMorpadckute KapaktepucTiku u ankcrosHocta (CBCL ckama 3a
ankcuosoct, CBCL-A; CBCL ckana 3a ankcuosnoct/nenpecuja, CBCL-AD) kaj genia. Popurenure
Oea paHIOMU3MPAHK BO IPYIHA ITPOrpamMa 3a POJIUTEIICTBO Off TIeT CECUH, KaKO UHTePBEHTHA IPy-
113, WK eJIHOKPaTHa Mpe3eHTaljija 3a POJJUTENICTBO, KAKO KOHTPOJIHA rpyna. Pesynraru: BkynHo
288 popureni Oea BKIyUeH! BO CTyMjaTa. PesynraTure nokaxaa cTaTMCTUYKY 3HAUAjHUA HAMaJTy-
Baba Ha aHKCHO3HUTE CUMIITOMM Kaj Jleljata BO Mporpamara 3a PoJMTeNICTBO U BO aKTMBHaTa
KoHTponHa rpyma. Ho, criopebara mery rpymute He ToKaka CTATHCTUUKM 3HAYAJHU Pa3TUKIL
Saxnyyok: Cryujata e rmpBa Koja ja nporeHyBa eeKTHBHOCTA HA OHJIAjH MporpaMaTa 3a pojiu-
TEJICTBO 3a HaMaJlyBawe aHKCMO3HOCT Kaj Manu fieria Bo CeBepHa Makesjonuja. Pesynrarure ja
JIEMOHCTPHpaaT MOKHOCTA Jja Ce JIOCTUTHAT 3HauajHI MO7j00pyBarba BO AHKCHO3HY CHMITTOMHU Kaj
Tlelia BO JIp;KaBata, KOpUCTejKU TeXHOOMKO-TIOIPKAHI METO/IU Ha CITPOBEIyBabe.



Introduction

Anxiety is considered a basic and
adaptive emotion that is strongly
influenced by the family environ-
ment'. Yet, anxiety problems are
also known to emerge early in de-
velopment, as early as in preschool-
aged children?. They are considered
one of the most prevalent mental
health problems?, with a tendency to
worsen with age!. Child anxiety prob-
lems interfere with later academic,
professional, family, and social func-
tioning*, and increase the risk for
developing additional mental health
problems®. Their high prevalence
and negative consequences accent
the importance of developing timely
and effective prevention strategies®.
However, there is a gap in the de-
livery of evidence-based prevention
programs for mental health prob-
lems in children, which are especial-
ly scarce in low- and middle-income
countries’. Evidence-based preven-
tion programs for childhood anxiety
in North Macedonia are currently
unavailable.

A high priority is given to prevention
research on childhood mental health
problems, due to their high costs to
society, families and individuals8.
Research indicates that the family
environment is essential in target-
ing child internalizing problems?,™.
Accordingly, parenting programs
are shown as a viable prevention op-
tion through their impact on parent-
ing practices and improving parent-
child interactions, which may lead
to changes in emotional and behav-
ioral problems in children®. A recent
meta-analysis, conducted by Yap et
al.", examined the effects of parent-
ing interventions for internalizing
problems in children. Their results

indicate that programs directed at
parents are a beneficial prevention
option with small yet significant ef-
fects. Overall small and significant
effects have also been found in a
similar earlier review of parent-
child interventions for anxiety, indi-
cating the importance of involving
parents in preventive programs for
children?. However, parenting pro-
grams can be a costly and culturally
inappropriate prevention method in
low-resource settings®. This calls for
the development of accessible and
affordable methods of delivery for
parents in need™.

The aim of the current study was
to evaluate the effectiveness of an
online parenting program in reduc-
ing anxiety in preschool and school-
aged children in North Macedonia.
It was hypothesized that compared
to an active control, the parenting
program would lead to significantly
lower anxiety symptoms in children.

Materials and methods
Study design

A randomized controlled study was
conducted in order to examine an
online parenting program for par-
ents of children aged 2-9 years old
in North Macedonia. Parents were
recruited through kindergartens,
primary schools, leaflets, social me-
dia advertisements, and community
referrals. Inclusion criteria required
parents to be at least 18 years old,
to live in the same household as the
target child, and to report emotional
and/or behavioral problems about
their child. Once considered eligi-
ble through a telephone screening
process, parents were sent a link to
complete the baseline assessments,
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which included self-report question-
naires on sociodemographic charac-
teristics and childhood anxiety. Par-
ticipants were randomly assigned
to the parenting program or the ac-
tive control condition, using an on-
line software (www.randomizer.org).
Upon the completion of the groups,
parents were once again sent a link
to complete the assessments.

Outcome measures

At baseline and posttreatment,
parents were asked to share demo-
graphic and socioeconomic charac-
teristics, including parent and child
age and gender, number of children
and adults living in the household,
level of completed education, mari-
tal status, and employment status.
Data was also collected on atten-
dance rates.

Childhood anxiety was assessed us-
ing available subscales of the Child
Behavior Checklist (CBCL™*): the
CBCL anxiety problems scale (CBCL-
AP") and the CBCL anxiety scale (CB-
CL-A) for children aged 6-9, and the
CBCL anxiety/depression scale (CB-
CL-AD1>') for children aged both 2-5
and 6-9. The scales are parent-rated
with response options given on a
3-point range (0 = not true, 1= some-
what or sometimes true, 2 = very true
or often true), where higher scores
indicate higher severity of problems.
The CBCL-AP assesses anxiety-specif-
ic problems in school-aged children,
the CBCL-A assesses anxiety and
functional somatic symptoms, while
the CBCL-AD assesses anxiety with
depressive symptoms. The scales are
shown to discriminate between chil-
dren with and without anxiety!®2021,
However, the internal consistency
of the CBCL-AP scale was low (Cron-
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bach’s alpha= 0.50) for the current
sample. Therefore, the CBCL-AP was
not included in the analysis.

Parenting program

The parenting program represents
an adapted version of an initiative
by the World Health Organization,
UNICEF, Clowns Without Borders,
and several universities??, aiming to
reduce child maltreatment and im-
prove child mental health wellbe-
ing. The analyzed program consists
of five group sessions delivered on
a weekly basis, engaging parents in
learning positive parenting skills
and reinforcing positive behaviors
in their children. It aims to build on
the parent-child relationship, giving
positive reinforcements, and learn-
ing positive discipline strategies.
The content offers structured and
facilitated activities, including illus-
trated comics presenting key posi-
tive parenting skills, group discus-
sions on presented skills, homework
assignments for practice, as well as
simple stress management activities
for parents. The covered skills in-
clude spending time with the child,
praising and rewarding positive be-
haviors, setting rules and routines,
as well as dealing with challenging
behaviors. The program was admin-
istered using the internet platform
Zoom.

Control condition

The parents allocated in the control
group received a structured presen-
tation, covering challenges of parent-
ing and typical child development.
The presentation was delivered in
one 2-hour session, with contents
including stages of development,



risk and protective factors, as well
as some useful tips for parents to
promote child well-being. An effort
was made to avoid overlapping in-
formation that could make it similar
to the parenting program. In order
to avoid methodological limitations,
research indicates that active or al-
ternative control conditions may be
more adequate, compared to waitlist
conditions, in evaluating the effec-
tiveness of technologically-assisted
parenting interventions' %,

Data analyses

Preliminary analyses were conduct-
ed to confirm the equivalence of the
intervention and control groups at
baseline on all sociodemographic
variables using analysis of variance
(ANOVA) for continuous variables
and chi-square tests for categori-
cal variables. All data were analyzed
using the principle of intention-to-
treat, where all cases were included
in the analysis. Pre/post assessment
differences were analyzed using
paired t-tests, comparing baseline
and post-assessment scores for both
participants in the parenting pro-
gram and the active control condi-

tion. Differences between the par-
enting program and active control
were examined using the univariate
analysis of covariance (ANCOVA),
with post-assessment scores as de-
pendent variables and baseline data
included as covariates.

Results

A total of 288 parents participated
in the study, out of which 148 were
allocated to the parenting program
and 140 to the active control condi-
tion. The majority of participants
in the total sample were women
(95.1%), they were married and lived
together with their partner (85.1%),
had completed university (72.2%),
and were employed (88.2%). The tar-
get children were mostly boys (59%)
with an average age of 5.4 years (SD=
2.2). The preliminary analyses indi-
cate that significantly more parents
dropped out in the control condition
at baseline, compared to the parent-
ing program (¥ = 13.64, p= 0.000).
Table 1 shows the sociodemographic
characteristics of the sample in the
parenting program and the active
control.

Table 1. Sociodemographic characteristics of the sample in the parenting program and

control condition

Parenting program Active control
M SD M SD F p

Age

Parent 36.82 476 3716 4.82 0.36 0.548
Child 541 2.23 5.32 221 0.12 0.730
Household size

Adults 2.40 0.89 2.38 0.87 0.04 0.846
Children 1.58 0.74 1.57 073 0.01 0911
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Childhood anxiety

CBCL-AD (age 2-5) 50.39 1009 5032 11.27 0.00 0.972

CBCL-AD (age 6-9) 54.29 11.14 54.44 10.69 0.01 0.939

CBCL-A (age 6-9) 3.67 3.22 321 221 0.9 0.342
N % N % X2 p

Parent gender

Male 5 34 9 6.4

Female 143 96.6 131 93.6 145 0-229

Child gender

Male 87 58.8 83 59.3

Female 6l 41.2 57 40.7 001 0.951

Education level

Completed elementary school 2 14

Completed high school 5 34 5 36

Some vocational school 1 0.7

Completed vocational school 2 14.2 12 8.6 7.26 0.298

Some university 2 14

Completed university 103 69.6 105 75.0

Other 16 10.8 16 114

Marital status

Single 27 5 3.6

In a relationship and living together 27 5 36

In a relationship and not living | 07

together

Married and living together 122 82.4 123 879 4.30 0.636

Married and not living together 1 0.7

Separated or divorced 12 8.1

Widowed 4 27

In terms of effectiveness, the re-
sults show that there were signifi-
cant reductions in childhood anxi-
ety symptoms reported by parents
in the parenting program, including
on CBCL-AD for ages 2-5 (t= 3.92, p=
0.000), CBCL-AD for ages 6-9 (t= 5.99,
p=0.000), and CBCL-A for ages 6-9 (t=
3.15, p= 0.003). Moreover, significant
reductions were also reported by
parents in the active control group,
including on CBCL-AD for ages 2-5
(t= 5.48, p= 0.000), CBCL-AD for ages
6-9 (t= 4.28, p= 0.000), and CBCL-A
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for ages 6-9 (t= 2.52, p= 0.016). How-
ever, the between-group compari-
sons showed no significant differ-
ences between the two conditions on
all measures, including on CBCL-AD
for ages 2-5 (F= 1.11, p= 0.293), CBCL-
AD for ages 6-9 (F= 0.01, p= 0.919),
and CBCL-A for ages 6-9 (F= 1.61, p=
0.208). Table 2 shows the within-
and between-group differences from
baseline to post-assessment.



Table 2. Within- and between-group comparisons of the parenting program and active

control conditions

Parenting program Active control
Pre Post Pre Post
M SD M SD t M SD M SD t F
CBCL-AD 5054 1021  45.67 853 3927 5067 1211 4281 763 548 111
CBCL-AD 5411 11125 4758 946 599 5372 11.04 4823 939 428 0.01
CBCL-A 3.70 3.19 261 291 315 300 222 213 189 252 161

*p<0.01, *p<0.001

Discussion

The current study is the first to
evaluate the effectiveness of an on-
line parenting program in reducing
anxiety symptoms in young children
in North Macedonia. The results
showed that both the parenting pro-
gram and the active control group
contributed to significantly lower
anxiety symptoms in preschool and
school-aged children at post-assess-
ment. However, contrary to expec-
tations, the parenting program did
not show significantly greater reduc-
tions in anxiety compared to the ac-
tive control condition.

Although the findings add to the evi-
dence of the efficacy of online par-
enting programs for anxiety prob-
lems, the current study did not show
the between-group differences as
presented in similar studies. For
example, Morgan et al.** conducted
a randomized controlled trial with
parents of children aged 3-6 years
in evaluating the effectiveness of an
internet-delivered group parenting
program for preventing anxiety dis-
orders. Their study showed that the
intervention group had significant-
ly greater improvements in child-
hood anxiety symptoms compared
to a waitlist control group, with a
small to moderate effect. A similar
study testing the effectiveness of an

internet-delivered positive parent-
ing program, conducted by Sanders
et al.?> with parents of children aged
2-9 years with behavioral problems,
showed significant improvements in
the intervention group on emotional
symptoms compared to an internet-
use-as-usual control group.

Unlike the aforementioned studies,
the present study incorporates an
active control condition. As meta-
analytic research shows that most
studies on parenting interventions
for child internalizing problems do
not include an active control condi-
tion", it is recommended that more
studies include an active control
condition in their study designs to
better demonstrate treatment effec-
tiveness! 2, An interesting finding
of the current study was that sig-
nificantly more parents dropped out
from the control condition at base-
line, which may reflect a greater in-
terest and preference of parents for
the parenting program.

The findings should also be inter-
preted with some limitations. First-
ly, data was collected predominantly
from mothers and with a very limit-
ed involvement of fathers. Secondly,
since the majority of participants
were employed and highly educated,
parents of lower socioeconomic sta-
tus were underrepresented in the
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study. Thirdly, there may be cultural
variations in the expression of prob-
lems and how measures were inter-
preted in the context of research,
which could make it harder to detect
differences27. Lastly, there may be
confounding factors that contrib-
ute to improvements in both condi-
tions, yet they were not assessed in
the study. Nevertheless, the present
study demonstrated that it was pos-
sible to achieve a significant change
in child anxiety problems, using
technology-assisted methods of in-
tervention delivery in North Macedo-
nia.

Conclusion

The present study evaluated the ef-
fectiveness of an online group par-
enting program in reducing anxiety
symptoms in children aged 2-9 years
in North Macedonia. The findings
showed that parents in the interven-
tion group reported significant im-
provements in child anxiety symp-
toms at post-assessment, yet no
significant differences were found in
the reduction of symptoms between
the intervention and control group.
Future research could explore ad-
ditional variables that contribute
to treatment effectiveness, include
more fathers and parents of lower
socioeconomic status as partici-
pants, as well as incorporate active
control conditions in study designs.
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KIMMHUYKN UCTPAXYBAHA

Abstract

Initial studies on impaired glucose-insulin homeostasis in heroin dependents have not defined
the impact of concomitant hepatitis C infection (HCV), which has been strongly associated with
the development of insulin resistance and metabolic syndrome (MS). The aim of our study was
to evaluate the association of heroin dependence with glucose-insulin homeostasis disturbances
and MS in heroin dependents with HCV seronegativity. Materials and methods: The study was
prospective and cross-sectional, including 160 heroin dependents compared to a control group
of 60 participants.MS was diagnosed using International Diabetes Federation criteria. The
homeostatic model assessment for insulin resistance (HOMA-IR) and pancreatic -cell function
(HOMA-%B) were used for assessing insulin resistance and B-cell function of pancreas. Results:
MS was detected in 9.32% of heroin addicts. Heroin dependents with MS compared to dependents
without MS were older, had higher BMI, waist circumference and significantly higher systolic
and diastolic blood pressure, increased triglycerides (F=8.233, df=2, p<0.001), apoB (F=8.154,
df=2, p=0.001), and reduced HDL-C (F=25.926, df=2, p<0.001) and apoA-I (F=16.406, df=2, p<0.001),
significantly increased inuslinemia (F=4.928, df=2, p<0.05), insulin resistance-HOMA-IR (F=4,928,
df=2, p<0,05) and insignificantly increased pancreatic p-cell function (194.66 +224.05) (F=2.461,
df=2, p>0.05). Conclusions: Insulin resistance and MS, independent of HCV, was also registered in
heroin dependence. Timely recognition will enable more successful treatment of comorbidities
and illicit drug dependence.
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KoHKypeHTCKHM uHTepecH: ABTOPOT M3jaByBa
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WsBapok

[IpBuuHMTE CTY/IMK 32 HapylleHa IJIYKO3HO-MHCYIMHCKA XOMeocTas3a Kaj XePOMHCKU 3aBUCHULIA
He ro fedmHKMpaa u BAMjaHueTo Ha Xematutuc 1] nndekuujara (XIIB), Koja e cunHo moBp3aHa co
pasBoj Ha MHCYJIMHCKa pesucTeHimja n metabommuer cuuapom (MC). Ilenra Ha Hamrata cTyauja
Oetlle 71a ja MpOIleHH MOBP3aHOCTa HA 3aBUCHOCTA 0/} XePOMH CO HAPYIIYBambata BO IYKO3HO-MH-
cymincKata xoMmeoctasa 1 MC Kaj XxeponHcKu 3aBucHUIM Kou ce X1IB ceponeratusan. Marepuja-
1 meto: Cryaujata Gere MPOCIEKTUBHA U [TpeceyHa, BKIy4yBajku 160 XeponHCKM 3aBUCHU-
11 ¥ KOHTpoHa rpyma ofi 60 ncrmranuim. MC belie mjarHocTUIMPaH Ciope]; KpUTepUyMuTe Ha
Merynapoanata heziepaiuja 3a ijabetec. 3a MporieHKa Ha MHCYTMHCKATA Pe3UCTeHIMja 1 hyHK-
1MjaTa Ha P-KJIeTKuTe Ha MaHKpeacoT Oelle KOPUCTEH XOMEOCTAaTCKUOT MOJIe] 3a MHCY/IMHCKA
pesucrenija (HOMA-IR) u dbyHKimjata Ha B-KneTkute Ha maHkpeacor (HOMA-%B). Pesynraru:
MC 6eme erektnpan Kaj 9,32% o XepOMHCKUTE 3aBUCHULM 1 THE BO CIIOpezi0a co 3aBUCHUIATE
6e3 MC 6ea moctapu, co moBucok BMU, obeM Ha M00BUHATA 1 3HAUUTENIHO MOBKMCOK CUCTOJIEH 1
TIMjacToNIeH KpBeH TPUTHCOK, MoKaueHn Tpuriniepum (F=8, 233, df=2, p<0,001), apoB (F=8,154,
df=2, p=0,001), u namanenn HDL-C (F=25,926, df=2, p<0,001) n apoA-I (F=16,406, df=2, p<0,001),
CO 3HAUKMTENTHO 3rojieMeHa nHcyamHemuja (F=4,928, df =2, p<0,05), uHcymuHCKa pesncTeHiyja -
HOMA-IR (F=4,928, df=2, p<0,05) n He3HaunTeHO 3roieMeHa (YHKIMja Ha B-KIeTKUTe Ha MaH-
KpeacoT (194,66 £224,05) (F=2,461, df=2, p>0,05). 3axnyuox: Uncynunckata pesucrennmja u MC,
HesaBucHo o7 X1IB nHbekiuja, ce perncTpupa 1 Kaj xeporHckaTa 3aBucHoct. HaBpemeHoTo mpe-
Tno3HaBarbe ke 0BO3MOKH MOyCTIeNieH TpeTMaH Ha KOMOPOUUTeTHTe 1 Ha bosecTa Ha 3aBUCHOCTa
OJ1 WJIeTajHY JIPOTH.

47



Introduction

The research interest in heroin
dependence (HD) and associated
complications in the last decades
has been focused on studying the
metabolic disturbances along with
the infectious complications. Dur-
ing the ‘90s of the 20thcentury,
the metabolic derangements in HD
were investigated through the glu-
cose metabolism which presented
diabetic type 2 of glucose utiliza-
tion, thus insulin resistance (IR)
was speculated’; performing the hy-
perinsulinemic euglycemic glucose
(HIEG) clamp technique as a golden
standard for detecting IR was inap-
plicable for this population group
due to their low compliance. Later,
lipid metabolism disorders as hyper-
triglyceridemia? and low HDI-C3in
HD were reported. At the beginning
of the 21%t century the presence of
metabolic syndrome (MS) was shown
in opioid dependents*. There were
reports of cardiovascular compli-
cations®, rheological disorders®, re-
duced central arterial elasticity’ in
HD, and complications usually asso-
ciated with MS in the general pop-
ulation. Among the most common
comorbidities in HD was chronic
hepatitis C virus infection, which
was significantly associated with IR
leading to type 2 diabetes mellitus?®
and MS° So far, the reports that
have analyzed the metabolic distur-
bances in HD have not assessed the
influence of HCV infection on IR,
lipid disorders and MS.

However, IR and MS have also been
significantly associated with cogni-
tive!® and psychiatric disorders, es-
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pecially depressionll as very com-
mon comorbidities in HD, which
may have a particular impact on
heroin dependents who report in
detoxification or substitution pro-
grams and may affect their motiva-
tion for treatment.

The aim of our study was to evalu-
ate the association of heroin de-
pendence with glucose-insulin ho-
meostasis disturbances and MS in
heroin dependents with HCV sero-
negativity.

Materials and methods

The study had a prospective cross-
sectional design and enrolled 160
opiate dependents and 60 healthy
controls, all cigarette smokers, who
previously signed written informed
consent for participation in the
study. The study was approved by
the Ethics Committee of the Fac-
ulty of Medicine in Skopje. Blood
samples and urine were taken at
the moment of patients’ admission
to the University Clinic for Toxicol-
ogy for introducing buprenorphine
substitution therapy. Only patients
who obeyed the recommendation
for night and morning fasting be-
fore admission to the Clinic were
analyzed. The inclusion criteria
were: 1) heroin dependence lasting
minimum one year (diagnosed ac-
cording to International Classifica-
tion of Diseases-Classification of
Mental and Behavioral Disorders
—Clinical Description and Diagnos-
tic Guidelines, 11t revision (ICD
11), 2) reference BMI (18,5-24,9 mg/
m?2). Exclusion criteria were:1) use
of psychostimulant substances in



the last 7 days, 2) history of obesity,
3) family history of diabetes, 4) his-
tory of hyperuricemia, 5) use of an-
ti-inflammatory drugs in the last 7
days (NSAID, steroids, salicylates), 6)
acute infectious or chronic disease,
7) use of antioxidants in the last 4
weeks, 8) HIV, hepatitis B or C in-
fection seropositivity, 9) more than
twofold increase in aminotransfer-
ase level over the upper reference
range.

The following clinical and paraclini-
cal investigations were performed:
1) anamnesis and physical exami-
nation, including unstandardized
questionnaire adapted according to
Addiction Severity Index, 5th edi-
tion, 2) standard biochemical and
toxicological analysis, 3) C-peptide
measurement (chemiluminescence
immunoassay (immunology ana-
lyzer IMMULITE 2000), expressed
in ng/ml), 4) Brinkman Index - a
mathematical model for the estima-
tion of cumulative index of smok-
ing vield by multiplying number
of smoked cigarettes per day and
years of smokingl2, 5) lipid status:
triglycerides (TGl), high-density
cholesterol (HDL-C), low density
cholesterol (LDL-C) (enzymatic col-
orimetric test on an INTEGRA 400
autoanalyzer, Roche) and apolipo-
protein A (ApoA-I) and apolipopro-
tein B (apoB) (immunoturbidimet-
ric method, autoanalyzer INTEGRA
400, 6) IR was calculated using ho-
meostatic models for assessment of
IR (HOMA-IR) and beta cell function
(HOMA-%B) by Mathews DR. This
mathematical model uses values of
fasting glycemia (mmol/l) and fast-
ing insulinemia (uU/ml) to calculate

IR (IR): HOMA-IR=(FPIXFPG) / 22.5
and beta cell function: HOMA-%B=
(20 xFPI) x (FPG -3.5)13. Insulinemia
was determined by MEIA (micropar-
ticle enzyme immunoassay) pU/ml,
7) Clinical criteria of International
Diabetes Federation (IDF) for as-
sessing MS were used14. Waist cir-
cumference was measured midway
between rib arch and superior iliac
spine on the same side at the end of
normal expiration in a standing po-
sition. Waist circumference critical
value for European males is 294 cm
and for European females is 284 cm
and plus the presence of any two
of the following four factors: a) TGl
>1.7 mmol/l or specific treatment
for this lipid abnormality, b) HDL-C
(m) <1.03 mmol/l and HDL-C (f) < 1.29
mmol/l or specific treatment for
this lipid abnormality, c¢) blood pres-
sure >130/85 mmHg or treatment of
previously diagnosed hypertension
were measured by trained staff us-
ing standardized protocols), d) gly-
cemia >5.6 mmol/l or previously di-
agnosed type 2 diabetes.

Statistical analysis

The results obtained are presented
as mean=SD, frequencies and per-
centages. Continuous variables were
compared using Student’s t test
and one-way analysis of variance
(Tukey). Categorical variables were
compared using the Chi-square test.
The association of HOMA-IR with
the independent variables (predic-
tors) and the associated influence
of the independent variables on
HOMA-IR were assessed with the
multiple regression analysis. P val-
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ues less than 0.05 were considered
to be statistically significant. Data
were analyzed using the SPSS/Win
program (version 25).

Results

The study enrolled 220 participants
- 160 heroin dependents (HDs) and
60 controls. MS was registered in
9.32% of HD. Also, 17.1% of HDs who
did not have MS defined by these cri-
teria, had increased waist circum-
ference. HDs were divided into two
groups of subjects: subjects with MS
according to the IDF criteria (HDM+)
and subjects where the criteria for
MS were not met (HDM-) (Table 1).

HDM+ compared to HDM- and the
control group were significantly
older (F=3.698, df=2, p<0.05), with
higher BMI but in reference range
(F=9.874,df=2, p<0.001), with larger
meanwaistcircumference(F=22.548,
df=2, p<0.001), higher mean systolic
(F=7.923, df=2, p<0.001) and mean di-
astolic blood pressure (F=7.597, df=2,
p=0.001), higher mean TGI (F=8.233,
df=2, p<0.001). There were signifi-
cantly lower mean HDL-C and in-
significantly lower apoA-I in HDM+
compared to HDM-, but both groups
showed significantly lower values
of HDL-C(F=25.926, df=2, p<0.001)

and apoA-I (F=16, 406, df=2, p<0.001)
compared to the control group.
However, there was significantly
higher apoB (F=8.154, df=2, p=0.001)
in HDM+ compared to HDM- group
(Table 1).

Carbohydrate profile showed no
significant difference in glycemia
(F=1.497, df=2, p>0.005) as oppo-
site to the higher values of insulin
(F=4.667, df=2, p<0.05) and HOMA-IR
(F=4.928, df=2, p<0.05) and in signif-
icantly higher HOMA-%B (F=2.461,
df=2, p>0.05) and C-peptide (F=1.389,
df=2, p>0.05) in HDM+ compared to
HDM- group (Table 1).

There was no significant difference
between HDM+ and HDM- group in
heroin dependence duration (t=-
0.140, DF=158, p>0.05), but HDM+
had higher Brinkman index (F=4.389,
df=2, p<0.05). The difference in gen-
der distribution between HDM+ and
HDM- was insignificant (x2=0.419,
DF=1, p>0.05), but it was significant
in comparison to controls (x2=7.230,
df=2, p<0.05). Males were predomi-
nant in HD group (x2=11.267, df=1,
p<0.05). Inhalation and intravenous
route of drugadministration showed
a similar distribution in both HDM+
and HDM- groups (x2=0.473, DF=1,
p>0.05) (Tablel).

Table 1. Mean values of the observed variables in heroin dependents with and without MS

and controls

_ HDM () HDM(+) Controls
Variable N =145 N=15 N=60
Age (vears) 27.87+ 5.78¢ 31.27 £ 5.775* 29.89 + 6.200
Gender (m/f% 877% | 12.3% 93.3% / 6.7% 73.8%  26.2% 1
Route of drug administration (inh/I.V.) 49.3% / 50.7% 40% / 60% /
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BMI kg/m2 2140 £1.721 23.20 £2.10* 22.25 +1.847
Waist circumference (cm) 88.61+4.32 96.47 +2.10 88.52 +4.08
HDD (years) 5.04 £4.26 5.20 +4.52 /
Brinkman index 349.21 £168.45 456.00+ 239.21* 237.77+154.80
Systolic BP(mmHg) 102.19 +11.49 115.67+17.51* 104.67+11.93"
Diastolic BP(mmHg) 67.50+7.59 76.33+11.25* 68.28+ 8.16"
TGl (mmol/1) 1.51£1.012 2.32+0.79* 1.27+ 0.34
HDL-C (mmol/l) 1.15+0.26 0.98+ 0.26* 1.46 0.36
apoA-I(g/l) 1.26+0.20 1.18+0.23 1.60 +0.28 "+
apoB(g/1) 0.63+0.21 0.87+ 0.25* 0.810.17#
Glucose (s) (mmol/l) 5.24:0.82 524+ 0.94 5.0 £0.66
Insulin (s)(uUyl) 8.98 +15.37 16.15 £16.67* 4.95 +2.617
C-peptide (ng/ml) 1.84 +1.17 3.38 £3.14 1.63 £0.56
HOMA-IR 2.17 +4.10 4.03 +4.58* 1.12 0.647
HOMA-%B 138.11+ 262.90 194.67 + 224.05 64.90 + 33.43

(HDM+)- heroin dependents with MS, (HDM-) - heroin dependents without MS, HDD- heroin

dependence duration,

* significant difference between HDM+ and HDM-, # significant difference between HDM- and
control group, "significant difference between HDM+ and control group

When determining the predictors
for MS in HD, the joint influence of
predictor variables was tested: age,
duration of heroin addiction, waist
circumference, Brinkmann index,
BMI, HOMA-IR, HOMA-B, TGI, HDL-
C, diastolic and systolic blood pres-
sure, glycemia and gender. The in-
dependent variables (duration of
HD, Brinkman index, BMI, HOMA-
%B, age, HDL-C, diastolic and sys-
tolic blood pressure, glycemia and
gender) did not have a statistically
significant influence as predictors
for MS in the group of HD. Waist
circumference is a variable with the
greatest predictive value, where an
increase of 1 cm in waist circumfer-
ence increases the risk of metabolic

syndrome by 3.12 (95%CI 1.41 - 6.89).
The next significant risk factor is
HOMA-IR since with each unit in-
crease, the risk of MS increases by
1.5(95%CI 1.02 - 2.45). An increase in
the concentration of TGl by 1 mmol/l
under combined influence with
other predictors increases the risk
of occurrence of MS by 2.38 (95%ClI
1.01 - 5.61). An increase in age by one
year increases the risk by 1.2 (95%CI
0.86 -1.88) for the occurrence of MS,
but this effect is not considered sig-
nificant (p>0.05).

All independent variables together
influenced on 74.8% of MS variabil-
ity, while in 25.2% of MS variability
was due to the influence of other
factors (Table 2).
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Table 2. Predictive parameters for MS in HD

Metabolic syndrome p
g:;i:(tc;ill)'cumfer- 0,005
TGl(mmol/l) 0.046
HDL-C(mmol/l) 0.809
Glucose(s) (mmol/)l 0.163
Systolic BP (mmHg) 0.987
Diastolic BP(mmHg) 0.541

Predictor |Age (vears) 0.226
Duration of HD (vears) 0.722
HOMA-1IR 0.043
HOMA-%B 0.160
Gender (m/f) 0.391
BMI kg/m2 0.775
Brinkman index 0.692
Const 0.005

95% CIza OR
OR Lower CI Upper CI

3125 1.416 6.899
2.386 1.015 5.610
0.578 0.007 49.444
0.278 0.046 1.675
1.002 0.815 1.231
1103 0.805 1.513
1.274 0.861 1.884
1.089 0.680 1.745
1.821 1.018 3.259
0.993 0.984 1.003
0.005 0.000 872.979
0.892 0.408 1.952
0.997 0.980 1.014
0.000

Method: Enter:- ; -2 Log likelihood :27 500; Nagelkerke R2: 0.748, OR- odds ratio

Discussion

Our study found MS in HD who were
seronegative for HCV infection and
had BMI in reference range. It was
detected in 9.32% of HD and was
identified using the IDF criteria
for clinical assessment of this syn-
drome. These are the first results
in our country to address the issue
of MS in HD who are serologically
negative for HCV and HBV infec-
tion. Until now, the study of Mat-
too et al. presented the occurrence
of MS in alcohol and HD4 with sig-
nificantly higher representation of
MS (29.3%) compared to that in our
study. This difference was a result
of the inclusion of subjects with
liver disease and diabetes, an older
group of subjects (37.43 +10.89 years)
in a significantly smaller sample of
observed subjects (41 patients). Also,
a high prevalence of MS was regis-
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tered in the group receiving meth-
adone maintenance therapy who
were older (46.1 = 9 years) than our
subjects®. In the study by Nebhinani
N et al., the prevalence of MS in
heroin dependence was 9.6%, which
was very similar to the results ob-
tained in our study'®. However, a
lower sensitivity of the IDF criteria
in detecting MS in HD was reported,
with prevalence of 5.1% compared
to 20.3% prevalence by using the
revised National Cholesterol Educa-
tion Program Adult Treatment Pan-
el III guidelines”. The prevalence
of MS in the general population
was significantly higher compared
to our results, where 21.8%'8, 21%,
33.7%%° and 22.6%?' were registered,
but older age groups were included
and a larger number of respondents
compared to our study subjects. In
the study by Hildrum et al., MS de-



tected in line with the IDF criteria
in a younger population group of Eu-
ropeans aged 20-29 years was found
in 9-11% of subjects, which was con-
sidered as a high prevalence for this
age group, and corresponded to the
prevalence of MS in our subjects?.
MS is associated with an increased
risk of cardiovascular diseases and
events; has its own special signifi-
cance in heroin dependence, con-
sidering the fact that cardiovascu-
lar diseases appear to be a more
significant cause of morbidity and
mortality compared to infectious
diseases in this population group,
i.e., cardiovascular events were on
the third place as a cause of mortal-
ity (0.17%) in this population group
and on the fourth place (9.4%) as a
factor that contributed to the short-
ening of life during the evaluation
using the “years of potential loss of
life” method in HD?%.

There are many reports about the
association of MS with IR24. In our
study, glycemia was insignificantly
higher in HDM+ in contrast to sig-
nificantly increased insulinemia
and HOMA-IR in HDM+ compared
to MSD-, implying IR in HD. There
is an increasing number of reports
that have explained the complex
mechanism of IR, some of them
even including the effects of opi-
oids, like influence on receptor lev-
els, transport molecules, adipocyte
hormones as well as influence on
insulin-degradation enzymes. De-
sensitization of insulin signaling
through p-opioid receptors by en-
hancing serine 612 phosphorylation
of the insulin receptor supstrate-
1(IRS-1 Ser612), as well as other ser-

ine residues, resulted in dissociation
of the insulin receptor from its main
adapter signaling complexes and re-
duced activity?>. The mechanism of
chronic intermittent hypoxia% as a
very common phenomenon in HD?
also reduces GLUT4 (glucose trans-
porter 4) activity, thus inducing IR
in peripheral tissues?®. The excess of
free radicals and low concentration
of antioxidants, which have already
been observed in chronic heroin
use?®, induced reduced GLUT4 ac-
tivity, too®. Additionally, the low
levels of adiponectin in heroin de-
pendance’ were associated with IR
independently of body weight and
adipose tissue®.

Disturbed nutrition and its compo-
sition can affect glucose regulation
primarily due to the zinc deficiency
observed in HD, and the decrease in
zinc concentrations was linear to
duration of heroin use observed in
a study in a 6-year period®. The in-
sulin degrading enzyme, as a metal-
loprotease, contains zinc which is
essential for the enzyme’s catalytic
activity. Zinc deficiency, in propor-
tion to the duration of heroin de-
pendance, would reduce the activ-
ity of the insulin-degrading enzyme
during long-term heroin use and
thus may cause reduced degrada-
tion of the hormone besides the de-
sensitizing effect of heroin metabo-
lites on insulin receptors and the
induction of IR. Given the fact that
C-peptide and insulin are produced
in equimolar concentrations®, this
mechanism can be associated with
our finding of significantly higher
HOMA-IR with non-significantly
higher basal values of C-peptide
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and HOMA-%B in HDM+ compared
to HDM- and the group of healthy
subjects, implying a reduced insulin
clearance as one of the mechanisms

for sustained increased insulinemia
with IR.

Inflammation and inflammatory me-
diators are one of the first observed
key factors associated with IR and
MS as a proinflammatory condition.
Heroin and morphine, as an active
metabolite of heroin, in immuno-
modulatory manner can affect IR
by changing the levels of certain
cytokines. These include morphine-
stimulated elevation of interleukin
(IL)-6 levels®, thereby inducing IR
through ubiquinone-mediated IRS-1
degradation. In one study, under the
influence of heroin, concentrations
of IL-10 that supported insulin sen-
sitivity decreased?®. Increased IL-6
and decreased IL-10 levels partici-
pate in the development of muscle
and hepatic IR. These findings can
be empirically supported when in-
sulin response in HD was improved
with salicylates administration®.

The increased blood pressure is an
important criterion in defining MS.
The mean systolic and diastolic
blood pressure in our subjects did
not reach anticipated values for
hypertension, but they were signifi-
cantly higher in HDM+ compared to
HDM-. This has also been reported
by other authors*!®1738, The associa-
tion of IR and MS was reported as
a result of impaired renal sodium
metabolism, renin-angiotensin-
aldosterone, sympathetic nervous
systems* and endothelial dysfunc-
tion*°,
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In our study, HDM+ were signifi-
cantly older and with higher BMI,
waist circumference, higher TGlI,
decreased HDL-C, apoA-I, and in-
creased apoB.

Several longitudinal studies have
shown that patients with MS are
at increased risk of cardiovascular
complications regardless of their
BMI*“42, Hence, BMI subphenotypes
have been defined as metabolic-
obese normal weight individu-
als (normal BMI, increased IR, in-
creased central obesity and with all
clinical parameters of MS, 3-28% of
observed population), and metaboli-
cally healthy obese individuals who,
despite a BMI over 30 kg/m?, are
insulin sensitive and not exposed
to cardiovascular risk, represented
by 11-28%. The representation of
MS in HD in our study falls within
the range of the group of metabol-
ic-obese individuals with normal
weight and monitoring of clinical
parameters for MS should be the
same as in the general population.

Dyslipidemia profile in HDM+ in
this study was characterized by in-
creased TGIl, apoB, and decreased
HDL-C and apoA-I concentrations.
Increased TGl with decreased HDL-
C have been described in studies in-
vestigating MS in HD*®1738 At the
same time, increased TGl are among
the most common registered disor-
ders in MS in this population group,
but the association with HCV infec-
tion was not investigated'”384, Stud-
ies that report the effect of heroin
on biochemical parameters asso-
ciate this phenomenon with mor-
phine direct effect of decreased li-



polytic activity in adipocytes, which
gradually reaches a level of toler-
ance*. From a clinical point of view,
an important mechanism that in-
duces an increase in the concentra-
tion of TGl are episodes of hypoxia,
common in heroin use?, which in-
creases the level of TGl by reducing
its clearance®.

A significant reduction in HDL-C
concentrations has been described
in several studies46. Wilcheck et al.
explained the low HDL-C as result
of the liver lesion in their group of
dependents’. Maccari et al. observed
decreased levels of HDL-Cin HD with
normal BMI, which is in agreement
with our results. However, they did
not define the prevalence of HCV
infection, but only the correlation
with ALT, which in their case was
negative?. In contrast, our results in
HDs were with no pathological find-
ings on abdominal ultrasound, sero-
negative findings for HCV infection
and no more than twofold elevated
aminotransferases. The decreased
level of adiponectin, noted also in
HD?, was significantly associated
with the occurrence of the combi-
nation of lipid disorders of the type
of hypertriglyceridemia with a de-
crease in HDL-C, independent of
intra-abdominal obesity and insulin
resistance®. Hypoadiponectinemia
also correlates with an increased
hepatic lipase activity increasing
the catabolism of HDL-C and apoA-
I¥7. Of course, cigarette smoking and
alcohol are significant mechanisms
that participate in less than 50% of
the variation of HDL-C values in the
general population and in the pop-
ulation of HD, in addition to TGlI,

cholesterol and IR*. Considering
the protective functions of apoA-
I and HDL-C, several controlled
epidemiological studies have con-
firmed the existence of a significant
inverse association between HDL-
C and its major lipoprotein ApoA-I
with a high cardiovascular risk and
atherosclerosis. In our study, HDM+
had significantly higher levels of
apoB compared to HDM- and these
levels were insignificantly higher
compared to the index value in the
control group. The apoB was consid-
ered as the most significant marker
of the atherogenic potential in the
body and strongly correlated with
the ultrasonographic finding of ath-
erosclerotic changes of blood ves-
sels and the occurrence of MS in the
general population. The present-
ed apolipoprotein levels in HDM+
group could be partially explained
by the significantly increased cu-
mulative index of cigarette smok-
ing, Brinkman index, i.e, decreased
apoA-I with increased apoB profile
was associated with cigarette smok-
ing.

Identifying HD with IR and MS may
serve as a criterion for recommend-
ing the type of substitution program
(methadone or buprenorphine) tak-
ing into consideration the reports
where patients on buprenorphine
substitution program presented
better metabolic profile compared
to methadone®.

Conclusion

Heroin dependence does not exclude
the association of opioid use with IR
and MS, independently of BMI and
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HCV infection. Timely recognition
of IR and MS and treatment of HD
can increase the success in reduc-
ing comorbid complications, can
help in recommending the type of 7
substitution therapy, thereby indi-
rectly contributing to more success-
ful dependents’ rehabilitation and
better quality of life.
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Abstract

Early childhood caries is often found under the name connected with the manner of feeding
nutrition of children such as “Baby bottle Syndrome” or “Baby bottle caries”. The aim of the study
was to determine ultrastructural changes in the enamel of primary teeth in starting phases of early
childhood caries, with and without local fluoride therapy, because it has of great influence in the
preventive aspect of the disease. The investigation was done on laboratory tests on tree groups
extracted primary teeth: one of 20 healthy mandibular incisors, as control group and two more
groups of primary tested teeth: 10 maxillary incisors with initial lesion and 10 maxillary incisors with
superficial form. The all dental samples were observed with Scanning Electron Microscope (SEM)
and we made comparative analyzes in ultrastructural changes of enamel between untreated and
treated teeth, and control group teeth. After that, we have analysis with SEM photo attachments.
In some dental samples with initial lesion after local treatmant we managed to get almost healthy
enamel, i.e. complete remineralization process. Once again, we have confirmation of one of the
many benefits of fluoride in dentistry which is long been known.

NETEPMUHUPAHKE HA YOTPACTPYKTYPHUTE NMPOMEHM
BO EMAJJIOT HA MNNIEYHU 3ABM BO NMOYETHU ®A3U
HA KAPUEC HA PAHO AETCTBO, CO M BE3 NNOKAJTHA

®NTYOPUOHA TEPATINIA
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1 KnuHuka 3a gellicka u tpeseHiugHa cliomationoéuja; Cliomationowku @akyniteld, YrHusepsulield Ce. Kupun u
Metlioguj so Ckolje, Petiybnuka CesepHa MakegoHuja

Hurupame: KokoueBa -lBaHoBcka O. Jletep-
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eMajpiorT Ha MJeuHy 3abu Bo rouetHn asu Ha
Kapyec Ha PaHo JIETCTBO, co 1 0e3 NokanHa diy-
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N3Bagok

KapunecoT Ha paHOTO JIETCTBO ce cpeKaBa [0j| MMUIba MOBP3aHK CO HAUMHOT HA MCXpaHaTa Kaj
nenata Kako “Cunzpom nmi Kapuec mpei3Bikan off cxpata co mmie”. [lenta Ha oBaa cTyaumja
Oemre fa ' YTBpAMME YATPACTPYKTYPHUTE POMEHM BO €MajjioT Ha MJIeYHHM 3a01 BO TTOUETHUTE
a3y Ha Kapuec Ha PaHo JIETCTBO €O WK Oe3 JIoKaiHa (hIyopUIHA Teparlyja, Co roJIeMo BIInjaHHe
0]1 IPeBEHTHBEH ACIEKT, 3a 0Ba 3a007yBambe. Bo 1a60paTopucKoTo NCTIUTYBabe BKIYUMBME TPU
IPYIX Ha eKCTpaxMpaHn MiedyHn 3abu: eHa co 20 37paBu MI€YHA MaHUOYIApHA UHIM3UBH,
KAaKO KOHTPOJIHA Ipyra M JiBe MCIUTYBAHM TPy Myieuny 3a0u: 10 MakcumapHu MHIM3MBH CO
VIHULAjastHY 71e3ud v 10 Makcnaapui MHIU3KBY co cynepdutinjanty nesun. Kaj cure mpumeporu
Ha 3261 co Ckenunr Enexkrponcku Mukpockor (CEM) BpuieBMe KoMITapaTHBHA aHasM3a MOMery
VATPACTPYKTYPHHUTE TTPOMEHM Ha HeTPeTHPAHUTe M TPeTUpaHuTe 3abM o JloKaieH diyopuieH
TpPeTMaHu 1 KOHTPOJIHATA TPyTa 3/paBu 3a01. PesynraTute mokakaa JieKa Kaj HeKou 3a0HH pH-
MEPOLM CO MHMLAjaJIHU JIe3UH, 00MBMe CKOPO 37IpaB eMaji, co Peyrcu KOMIIETHA peMUHepaju-
3alinja, KaKo Pe3ysTar oJf peMUHePaTu3MpaukoTo ejcTBO Ha JIoKaiHuaTa (yopuiHa Tepariija.
Taxa yuiTe efiHaII ce MOTBP/IM efleH O/ MHOTYTe MPEeTX0/HO Mo3HaTh OeHeduT Ha (yopusuTe

BO [IeTCKaTa CTOMaToJIoruja.



Introduction

Early Childhood Caries (ECC)' actu-
ally present one or few decayed le-
sions (cavitated or noncavitated),
missing or filled tooth surfaceon pri-
mary teeth inchildren?. ECC was of-
ten associated with the feeding and
nutrition of children3* and named
as “Baby bottle Syndrome” or Baby
bottle caries”. Sugary liquid drinks
(milk and juices) for longer period of
time, with the presence of bacteria
such as Streptococcus mutans, pres-
ent very high risk>®.

ECC appears very early in babies
from 6 months, it progress rapidly’
and often affects all four upper in-
cisors.? In the initial phase, ECC is
presented like white demineralized
enamel which quickly advances to
decay around the gingival margin®
Carious lesions are spread on the la-
bial or lingual surfaces of the teeth,
or on both sides. The decayed tooth
is with yellow or brown cavitated
area.l??

The children disease is with multi-
factorial etiology and microbial
investigations show presence of
Streptococcus Mutans and Lacto-
bacillus>®. Mother’s poor oral hy-
giene habit, dietary habit and activ-
ity which increase the possibility of
saliva contact between mother and
child are often mentioned as possi-
bility of transmission risk S. Mutans
in children aged 3-5 years old. Chil-
dren with ECC have higher risk for
developing caries in permanent den-
tition®, they regularly visit emergen-
cy services, have restricted feeding
activities and poor oral health.

In the Republic of Macedonia, this
type of caries is widely spread in
pre-school children. In the central

area of the City of Skopje, children
18 to 42 months old, have 17, 9% of
notified caries presence, which, ac-
cording to the criteria of the World
Health Organization, is estimated as
high prevalence.”’ In the developed
countries as a result of effective and
well timed implementation of the
primary preventive measures, the
Early Childhood Caries has relatively
low prevalence of 3 %. In the unde-
veloped countries, because of lack of
information on the adequate way of
feeding and no solid oral hygiene>’
the prevalence of the Early Child-
hood Caries is up to 45%.

Clinical survey of Early Childhood
Caries showed that this type of car-
ies goes through several phases in its
development'. Starting phase of de-
velopment is the initial lesion (white
spot lesion) and superficial form at
the early childhood caries™ 2,

Dental caries is a dynamic group of
complex physical-chemical process-
es on the tooth surface that occur
in vivo, with alternating periods of
demineralization and remineraliza-
tion and numerous inter reaction
processes leading to imbalance and
loss of minerals!. Enamel deminer-
alization is the process of dissolving
calcium and phosphate ions from
hydroxylapatite crystal, which then
pass into the plaque and saliva. Ini-
tially, caries affects the hydroxyl
apatite crystals and the hydroxyapa-
tite demineralization process takes
place.””’ The early stage is the ini-
tial lesion, known as macula alba
or white spots, which is reversible
process'¥. At this stage the caries
has not completely penetrated the
enamel border. At the moment when
it breaks, it spreads along it and then
cavitation occurs due to cracking of
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the enamel surface'? and formed car-
ies lesion (superficial form). Beneath
the surface of the initial caries lesion
or white spot there is a part with lost
minerals just below the intact sur-
face of the enamel. That part with
fewer minerals is capable of a revers-
ible remineralization process'. With
remineralization, hydroxyl apatite
increase and if fluoride is present in
the medium, fluoride apathies will
be formed®. Remineralization is the
treatment for active initial unvacci-
nated carious lesion, allowing pro-
cess reversibility or at least stopping
progression to cavitation. From a
preventive dentist practice, early de-
tection (initial lesion) is of particular
importance, because at this stage
the caries process can be completely
stopped or reversed® (biological re-
pair). But once the cavitation in the
enamel has taken place, the caries
process can be chronized™ and to
stop the further progradation

The aim of the research is to deter-
mine ultra-structural changes in
the enamel substance in the start-
ing phases of local fluoride therapy,
because it has great influence in the
preventive aspect of the disease.

Materials and methods

Clinical research

Taking into account the fact that
the initial stages of early childhood
caries, have an acute course and oc-
cur immediately after the eruption
of teeth, in the clinical research, we
included children of different sexes,
aged 1.5 up to 3.5 years at the Clinic
for Pediatric and Preventive Dentist-
ry in Skopje, North Macedonia. We
have made selection 117 children,
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with a fully formed primary denture,
in which by standard clinical exami-
nation we diagnosed early childhood
caries in the early stages: initial le-
sion-white spot (macula alba) and su-
perficial lesion.

Laboratory research

The research was performed on the
group of children with a fully formed
primary denture, and it is formed
two basic groups:

+ 60 children treated with local flu-
oride treatment

+ 57 children followed, but did not
undergo local fluoride treatment

From 57 children all of these, 31 chil-
dren were diagnosed with an initial
lesion, and 26 of them had a super-
ficial lesion of the maxillary primary
incisors.

Out of the same 57 children, after we
ascertained the advanced physiologi-
cal resorption in the observed teeth,
we selected 10 of them with initial
lesionss and 10 with a superficial le-
sion of ECC, extracted one maxillary
incisior.

Thus, in order to carry out further
laboratory tests, we formed two
groups of untreated samples:

I. Examined group of teeth:

+ 10 extracted maxillary incisions
with initial lesion-white spot
(macula alba), and

+ 10 extracted maxillary incisiors
with a superficial form of circula-
tory caries.

I1. Tooth control group:

+ 20 extracted healthy mandibular
incisiors
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The above 60 children, covered with
local fluoride therapy with p-p amino
fluoride (once a week), were selected
with equal attendance at the two ini-
tial stages of ECC, i.e.:

+ 30 children with initial white spot
lesion

+ 30 children with superficial lesion

After completing the six-month local
fluoride treatment, in further labo-
ratory tests, we included:

III Examined group of treated sam-
ples with local fluoride therapy:

+ 10 extracted maxillary incisions
with initial lesion-white spot
(macula alba), and

+ 10 extracted maxillary incisions
with a superficial lesion of ECC

The extracted teeth were kept in
pure alcohol (96%) and before the

analysis, the teeth were dehydrated
and covered by a thin layer of gold
on the surface, with cathode disper-
sion technique. Investigation was
made with the scanning electronic
microscope (JSM 5300, SEM, JEOL,
USA), and this procedure took place
at the Institute for biomedical re-
search of the Faculty of Medicine in
Nis, Serbia. The enamel surface was
observed and analyzed.

Results

1. SEM evaluation of ultra-struc-
tural enamel changes in untreated
specimens of primary health inci-
sors

+ Ultrasound of healthy enamel
tooth substance from the dental
control group -mandibular pri-
mary incisors).

Figure. 1

On Fig. 1 is presented the longitudi-
nal section ofthe outer surface of a
healthy enamel. It is homogeneous,
flat, with a less tooth brush traces
wavy appearance (magnification

2000 times). The transverse lines

Longitudinal section of a healthy enamel

seen on the surface are visible traces
of mechanical tooth brushing.

+ Ultrasound changes in the un-
treated initial lesion (maxilarry
primary incisors)
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Figure. 2 Initial lesion of maxillary incisor

Fig. 2 shows an island of initial de- 2. SEM evaluation in enamel ul-
mineralization in the initial lesion trastructure of initial lesion after
and around it is retained and enamel topical fluoride treatment

cuticle of a healthy enamel (magnifi-

cation 5000 times)
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Figure. 3 Treated inicial lesion of maxillary incisor

On Fig.3 can be seen the advanced, -+ Ultrastructural changes of the
almost complete remineralization of untreated superficial lesion (maxil-
the initial lesion (white spot), where lary primary incisors)

the enamel residue is similar to the

surface of the healthy enamel (mag-

nifying 5000 times respectively).
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Figure.4 Typical example of circulatory caries of maxillary incisor

On Fig.4 with a slight increase (750 of circulatory caries, limited by a
times) is shown by a typical example healthy surrounding enamel.

Figure.5 Superficial lesion penetration at several levesl

Figure 5 shows an interesting photo showing part of a healthy enamel cu-
ticle and the penetration of a caries lesion on several levels with the loss of
prismatic ridges (magnifying 350 times respectively).

3. Ultrastructural changes of treated teeth with topical fluoride treat-
ment (maxillary incisiors) with superficial lesion
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Figure. 6 Treated superficial lesion of maxillary incisor

In Fig. 6 the black fields on the left
side are a complete destruction of
the enamel prisms with wide inter-
prismatic spaces, and on the right
side is a filling, i.e. stopping of this
destructive process. (magnifying
5000 times respectively).

Discussion

Enamel is made of hydroxyl apatite
crystals arranged in prisms which
extend from the dentin-enamel junc-
tion to the surfacell. Macroscopi-
cally crystals are packed tightly with
inter crystalline spaces filled with
water and organic materiall5. ECC
appears very early in babies from 6
months, it progress rapidly, and of-
ten affects all four upper incisors. If
the deposits accumulate over a lon-
ger period of time on the tooth sur-
faces, we do not have oral hygiene
or the presence of fluorides, demin-
eralization processes will dominate,
which leads to cracking of the sur-
face layer of the enamel and the ini-
tial lesion (white spot) at the level of
the enamel, and then progresses in
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width and depth through the dentin.
So the chances of a white spot being
demineralized,” or how long it will
remain subclinical before program-
ming into a clinically visible carious
lesion, will depend on a number of
factors, including the fact that car-
ies is a multicellular® disease. How
successful remineralization will be,
depends on the predominant, pro-
tective, or pathogenic factors' °.

The question arises when it is best
and most effective for the dentist to
begin local fluoride therapy. Consid-
ering the fact that the enamel sur-
face of the newly erupted enamel is
not yet fully mineralized, and the
teeth are most sensitive to cario-
genic nicks in the first few months
of eruption, local treatment should
begin at age of two years, when most
of the deciduous teeth are present
and have already erupted”. There
are various local fluoride agents in
various forms: toothpastes, rinsing
agents, solutions, gels, jellies, var-
nishes, etc. However, it is necessary
to emphasize that the frequency of
the preparation should be directly



related to the patient’s risk of car-
ies, and the choice of fluoride prep-
aration should be the choice of the
dentist.The application of the pri-
mary preventive measures can suc-
cessfully prevent the Early Child-
hood Caries, and parents and the
dentists, have the important role in
that process, too.’®", Avoiding food
high in sugar, leaving baby bottle at
12-18 month of age, dental screen-
ing, counseling and preventive pro-
cedures are some of the measures
and policies for EEC10,". Best profes-
sional preventive method a dentist
can use is local fluoride therapy?,
when tooth surface is periodically
varnished with fluoride solution?.
Best composition, concentrate of
fluor and capacity for penetration
in dental enamel are still investi-
gate®. Fidya et all.?’studied the dif-
ference in penetration of Nano-NaF
compared to ordinary NaF solution,
and found that Nano-solution ap-
plication can increase the levels of
fluoride (0.1289%) and fluorapatite
(20.35%) more than NaF application.
Both fluoride solutions proved their
influence for enamel endurance to-
ward caries.

Diagnosing the disease in the early
phase of clinical evolution - white
spot lesion is very important, and
the implementation of the primary
preventive measures can achieve
the biological reparation of the le-
sion and prevent the carious lesion
extending and complications.> 10 22
%, Unfortunately in most cases, the
Early Childhood Caries findings are
in the advanced phase, and the den-
tist usually can’t manage the conse-
quences?.

Conclusions

From the overall SEM analysis of
the evaluation of the ultrastruc-
tural changes of the enamel dental
substance in untreated and treated
dental specimens with local fluoride
therapy, it is concluded:

+ The appearance of ultrastructur-
al changes in the enamel is corre-
lated with the loss of minerals in
the tooth substance

+ Theinitial lesion is followed by de-
mineralization and retraction of
the prismatic ridges, destruction
of the crystals and alteration of
their arrangement in the prisms,
expansion of the interprismatic
spaces between the prisms and a
multitude of dark spaces that are
more pronounced in a deeper ini-
tial lesion.

+ In the treated teeth with local
fluoride treatment the interpris-
matic spaces are narrowed, the
prismatic ridges are repaired and

the surface of the enamel is lev-
eled

We can also conclude that con-
sumption of fluoride supplements,
varnishes and fluoride tooth pastes
must be provided. The application
of the primary preventive measures
can successfully prevent the Early
Childhood Caries, and parents and
the dentists, have the important
role in that process. Best profes-
sional preventive method a dentist
can use is local fluoride treatment,
when tooth surface is periodically
varnished with fluoride solution.
All above can help in creation of the
strategy for successful prevention of
these disease.
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Abstract

Proper nutrition is a long-term investment in one’s own health. Oral health as an integral part
of general health is in bidirectional relationship with diet and nutrition. Globalization and
urbanization have led to nutrition transition from a traditional agriculturally-based diet to
consumption of processed foods that are high in sugar. Children have been particularly affected by
this change. The aim of this study was to investigate the association between specific nutritional
and hygiene habits and the development of caries in children from urban and rural areas. The
study was conducted in December 2019 and comprised children aged 6 years. A survey was made
and children’s dental status was tested. The results obtained showed a higher percentage of
healthy deciduous (50%) and permanent (35%) teeth in children from rural areas than in children
from urban area. Both groups had similar habits in terms of cariogenic and cariostatic food
intake, but there were differences in children‘s hygiene habits.

HYTPUTUBHUTE HABUKWN KAKO PU3UK GAKTOP
3ATOJABA HA OEHTAJNIEH KAPUEC KAJ AELUA OA1
PYPAJTHA U YPBAHA CPEOUHA BO CKOIJE

AHeTa Jlazaposa?l, Onra Kokoyesa-MBaHoBCKa?

1 3gpasciiseH gom, AmbynaHia 3a gelicka u dpeseHiusHa cliomalionoéuja, Ckolje, Pelybnuka CesepHa

MakegoHuja
2

KnuHuka 3a gelucka u UpeseHliusHa ctuomattonozcuja; @akyniiell 3a geHWaniHa MeguyuHa, YHusep3suluel ,,Ca.

Kupun u Mettioguj“ eo Ckolje, Petybnuka CegepHa MakegoHuja

Hurtupame: Jlazapoa A, KokoueBa-MBaHOBCKa
O. HyrputuBHUTe HABUKY KAKO PU3UK (aKTOp 32
TojaBa Ha JIeHTa/leH Kapuec Kaj Jielia off pypas-
Ha 1 ypbaHa cpeaHa Bo Ckormje. Apx | 3jipasje
2023;15(2) 70:77.

doi.org/10.3889/aph.2023.6109

Knyunu 3060poBu: JieHTaleH Kapuec, MCXpaHa,
OpaJIHo 37IpaBje, Jlela

*Kopecnongienunja: Anera Jlazaposa, ; 3/pas-
cren ioM Crorije, Perybymka CeBepta Makesio-
HUja.

E-mant: dr.lazarova.zdr.dom@gmail.com
[Ipumeno: 14-ok-2023; PeBupipano: 15-71ex-2023;
Tpudareno:20-1ex-2023; ObjaBeHo: 30-1ek-2023
Ievarapcku mpasa: °2023. Anera Jlazaposa,
Onra KokoueBa-/BaHoBcka. OBaa craTija e co
OTBOPEH TPHCTaI AUCTPUOYMPaHa Moj YCIoBUTe
Ha HeJIOKa/lM3MpaHa JIMLIeHLA, Koja 0BO3MOKYBA
HeorpaHuueHa ynorpeba, AUCTpUOYIja U perpo-
IYKLMja Ha OMIJI0 KOj MeJIMyM, JIOKOJIKY Ce LIUTHpa-
aT OPUrHHATTHUOT(1Te) aBTOP(11) 1 U3BOPOT.

KoHKypeHTCKHM MHTepecH: ABTOPOT M3jaByBa
JleKa HeMa KOHKYPEeHTCKU MHTepecH.
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N3Bagok

[IpaBunHaTta ucxpaHa e JIO/ITOTpajHa MHBECTUIIMja BO COIMCTBEHOTO 37paBje. OpanHOTO 37ipaBje
KaKo HepacKMHJIMB Jlel 0]l LieJIOKYIIHOTO 37ipaBje e BO JMpPEeKTHa JIBOCTpaHa Kopesaluja co
ricxpaHarta. ['mobannsaiujara n ypbaHu3almjata 0Befioa /0 ejHa HyTPUTHBHA TPaH3MIINja, KoTa
0]l TpaJMIMOHAJIHA UCXPAHA CO CBEXU 3eMjOjIeNICKU TTPOU3BOJIA Ce MPeMUHA Ha MpoljecupaHa
rcxpaHa borata co meKepu, MpoMeHa o7l Koja TocebHo ce 3acerHatu ferara. llenra Ha oBaa
cTyauja Oelle /ia ce MCTUTA MOBP3aHOCTA MOMETY CrielUUUHNA HYTPUTUBHYI U XUTUEHCK HAaBUKY
11 T0jaBaTa Ha Kapuec Kaj jietla ofi ypbaHa u pypanHa cpefiuHa. McrpaxyBameTo Oellie Hampa-
BeHo Bo JiekeMBy 2019 rofiiHa Kaj Jiella Ha Bo3pacT off 6 TOJMHI,HA KoM MM Oellle HanpaBeHo
aHKeTHpate 1 YTBp/IyBathe Ha JIeHTaHIOT ctatyc. Criopes] HaIaTa CTy/uja, morojeM Oefie mpo-
1eHTOT Ha 3apaBn Maeurn(50%) u Tpajuu (35%)3a01 Kaj [erjata off ceicka CpeimHa OTKOJIKY Kaj
rpajickute fietia. M Kaj iBeTe rpynu MMalie CIMUHU HABUKY BO OJIHOC Ha BHEC HA KapuoreHa u
KapuocTaTcka XpaHa, HO MOCTOjaT pa3/nMKu BO XUTMEHCKUTE HaBUKH.



Introduction

Proper nutrition is a long-term in-
vestment in one’s own health. Oral
health as an integral part of gen-
eral health is in bidirectional cor-
relation with diet and nutrition.
Sufficient intake and availability to
relevant nutrients are of key sig-
nificance for the growth, develop-
ment, and repair of oral tissues and
healthy dentition! hence, a lack of
certain nutrients might result in
developmental anomalies of the
craniofacial system, and on the oth-
er hand, increased intake of other
nutrients can lead to onset of den-
tal caries as the most common oral
disease. In case of poor oral health,
teeth absence or a feeling of pain
and discomfort due to dental or oral
diseases, there is a reduced masti-
catory ability. This can lead to con-
sumption of inadequate food, that
in the long term might cause cer-
tain diseases and conditions in the
body such as obesity, hypertension,
diabetes or cardiovascular diseases.
Oral diseases are still the most com-
mon non-communicable diseases
globally?3 and pose an important
public health problem because of
their prevalence, their impact on
individuals and society, and they
also result in high treatment costs.*
In spite of the enormous improve-
ments in prevention and treatment
of oral diseases in the last decades,
problems still persist causing pain,
fear, anxiety, functional limitations
(with poor attendance and perfor-
mance of children in school) as well
as social handicap due to tooth loss.>
In addition to negative influences
on quality of life, treatment of den-

tal caries is a health system burden
consuming about 10% of health-care
budgets in industrialized countries;
dental caries is the fourth most ex-
pensive disease to be treated in the
world.?3® It has been estimated that
in 2010 a total of 442 billion dollars
were spent globally for dental car-
ies treatment.” Dental caries is a
lifelong progressive and cumulative
disease, hence, low levels of caries
in childhood is something we should
pay attention to® in order to reduce
caries rate and associated costs.
The causal relationship between
fermentable carbohydrates and car-
ies was for the first time reported in
the scientific literature in the 50s of
the last century.” The relationship
between caries and carbohydrates
is well known: dental hard tissues
are demineralized under the influ-
ence of acidic by-products produced
by bacteria in biofilm (dental plaque)
during the fermentation process of
carbohydrates'?, with a rapid reduc-
tion of pH in the saliva below 5.5 in
tooth biofilm. This low pH has im-
pact on the balance of microbes in
the biofilm by increasing the pro-
portion of acidogenic types of bacte-
ria, thus intensifying tooth demin-
eralization. Over the last decades,
globalization and urbanization, es-
pecially in the countries with low
and middle income, have brought to
a kind of nutrition transition from
a traditional agriculturally-based
diet to consumption of processed
foods that are high in sugar. This
change has particularly affected
children.?31* According to the in-
formation note about sugar and
dental carries released by WHO in
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2017, economic growth is character-
ized by nutrition transition to a diet
with a high proportion of free sug-
ars and fats in the total daily energy
intake.”

The aim of this study was to exam-
ine socio-behavioral risk factors for
onset of caries, i.e., to analyze the
relationship between specific nutri-
tional and hygiene habits and prev-
alence of caries in children from ur-
ban and rural areas in Skopje.

Materials and methods

The study was conducted in Decem-
ber 2019, in primary preventive and
dental care center within the pub-
lic health institution Health Cen-
ter Skopje. It included 60 children,
born in 2013, at the age of 6 years,
of both sexes and of any nationality,
who were divided into two groups
according to the place of residence -
30 children from urban and 30 chil-
dren from rural areas. A detailed
dental examination was made by a
licensed dentist, and Gnatus dental
chair, dental reflector, dental mir-
ror, probe, buster and personal pro-
tective equipment were used. Data
were obtained and retrieved in line
with the WHO 2017 form. After the

WHITE BREAD

SUGARS

examination, a survey among chil-
dren’s parents was made by distrib-
uting a questionnaire containing
demographic data, data on the type
of diet/nutrition and on oral cavity
hygiene. For the purposes of this
study, a simple statistical analysis
of data was made.

Results

The study included 16 boys and 14
girls who lived and attended school
in rural areas, and 16 girls and 14
boys from urban area. The percent-
age was the same (79.3%, i.e., 23 chil-
dren)in both groups of children who
preferred white bread over black or
corn bread. Regarding the answer
to the question Do you eat sweets
often, rarely or never, fourteen of
children (46%) from rural areas
chose often, and a larger percent-
age (53.3%, i.e.,16 children) opted for
rarely. Contrary to this, 18 city chil-
dren (60%) answered they often ate
sweets and cakes. However, 12 chil-
dren (40%) from rural areas more
often drank sugar-sweetened bev-
erages than those from urban area
(26.7%, i.e., 8 children). Four of the
city children said they never drank
sugar-sweetened beverages (13.3%)
(Figure 1).

M CHILDREN FROM URBAN
ENVIRONMENTS

m CHILDREN FROM RURAL ENVIRONMENTS

SUGAR
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Children from urban area in our
study consumed more often milk
as a food with cariostatic effect (19
children, i.e., 63.3%) than children
from rural areas: 15 children (50%)
from rural area often consumed
milk; 40% (12 children) answered
they drank milk rare and three of

them (10%) never drank milk. Both
children from rural and urban ar-
eas often ate fruit and vegetables,
whereas children from rural areas
more often ate meat, fish and eggs,
but there was no significant per-
centage difference (Figure 2).

M CHILDREN FROM URBAN ENVIRONMENT

m CHILDREN FROM THE RURAL
ENVIRONMENT

30 -
20
10 A
0
MEAT, FISH, MILK FRUIT VEGETABLE
EGGS
Figure.2 Consumption of food with a cariostatic effect

In both groups, all 60 children
(100%) had toothbrush, but 26 of city
children (86.7%) used it on a regular
basis. The percentage of children
from rural areas that were regular-
ly brushing their teeth was smaller
(76.7%, i.e., 23 children). A higher
percentage of rural children (40%,
i.e., 12 children) were brushing their
teeth for 2-3 minutes compared to
majority of city children (17 children
or 56.7%/) who were brushing their

Table 1. Hygienic habits

teeth for less than 1 minute. All 30
children (100%) from urban area
used fluoride toothpaste, but there
was four of them who used dental
floss and water for mouthwash as
basic tools for maintaining oral hy-
giene. In the group of children from
urban area there was no child who
ever used dental floss or water for

mouthwash for routine oral hygiene
(Table 1).

Toothbrush Washes the teeth Duration Uses
Fluo- Water
Regu- | Occa- . . . ride Dental for
Vi B larly | sionally Never | <Imin | Tmin | 2-3min | 4ooh | “foss | mouth-
paste wash
Urban | 30 / 2 4 / 5 17 8 30
area
100% (86.7%) | (13.3%) (16.7%) | 56.7% | 26.7% 100%
Rural 30 / 23 7 / 5 13 12 26 2 2
area
(100%) (76.7%) | (23.3%) (16.7%) | (43.3%) | (40%) (86.7%) | (6.7%) (6.7%)
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In the end, an analysis of the dental
status was performed and it com-
prised 120 first permanent molars
and 60 first deciduous teeth from
each group of children. The follow-
ing results were obtained: in city
children, 95 of the first permanent
molars were unerupted (77.5%), only
3.3% (4 permanent first molars) had
caries, 7.5%, i.e., nine were healthy,
twelve (10%) were teeth with resin
composites and sealants, and only
3(2.5%) were molars with filled tooth
surfaces but no caries. In the group
of rural children, 64 of the first
permanent molars were unerupted
(53.3%), 35% (42 permanent first mo-
lars) were healthy, 5% (6 molars) had
caries, 5.83%, i.e., seven were with
resin composites and sealants, and
only one (0.83%) had filled tooth sur-
faces. The analysis of the first de-
ciduous teeth showed that in city
children 24 of deciduous teeth (40%)
were with dental caries, 35% (21)
were healthy teeth, 21.6% or 13 of

the deciduous teeth had fillings, one
tooth was extracted (1.66%) and the
same percentage was found regard-
ing resin composites. In rural chil-
dren, there was a higher percentage
of carious first deciduous molars
(45%, i.e., 27 deciduous teeth), but
also there was a higher percentage
of healthy first deciduous molars
(50%, i.e., 30 deciduous teeth); there
were no teeth with resin compos-
ites and adhesives, only 1 deciduous
tooth (1.66%) was extracted and only
two (3.22%) had filled tooth surfac-
es (Table 2). When comparing the
percentage of healthy and carious
teeth in rural and urban children,
the percentage of healthy teeth in
the primary dentition was higher in
children from rural areas (50%in ru-
ral children versus 35% in children
from urban area). The difference in
the percentage of carious deciduous
teeth existed (45% in rural children
versus 40% in urban children) but it
was smaller and insignificant.

Table 2. Dental status of first permanent molars and first deciduous molars

State of first permanent molars - total 120

State of first deciduous molars (54.74) -total 60

resin resin
caries | healthy | unerupted | com- | fillings | caries | healthy [ extracted [ com- fillings
posites posites
Urban 4 9 93 12 24 21 1 1 13
area
(3.3%) (7.5%) (77.5%) (10%) (2.5%) | (40%) (35%) (1.66%) | (1.66%) (21.66%)
Rural 6 42 64 7 27 30 1 / 2
area (5%) (35%) (53.3%) (5.83%) | (0.83%) | (45%) (50%) (1.66%) (3.33%)

Discussion

Donald L. Chi in 2019 has stated that
nowadays knowledge about the role
of excess intake of sugars (defined
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as free sugars or added sugars to
the food, other than those found in
the structure of grains, vegetables,
fruits and milk) has been widely ac-
cepted as a factor for occurrence of



dental caries, but also of other sys-
temic health problems such as obe-
sity, diabetes and cardiovascular
diseases.>?1>1617 The most cariogen-
ic sugar is sucrose, a disaccharide
consisting of its monosaccharides
glucose and fructose, and which
presence causes dental plaque with
smaller amount of calcium, inor-
ganic phosphates and fluorides,
ions necessary for enamel reminer-
alization. In 2015, WHO released a
new guideline on sugars intake in
adults and children with a strong
recommendation for reduced in-
take of free sugars that has to be
less than 10% of total energy intake,
and with an additional recommen-
dation for further reduction of the
carbohydrates intake to less than
5% of total energy intake.> Educa-
tion conducted by dental teams re-
garding consumption of 100% fruit
juices should be consistent with the
manual of the American Academy
of Pediatricians.’® According to this
manual, children under the age of
one year, should not be given juices
unless medically indicated.

Foods such as milk and dairy prod-
ucts, apples, cranberries, tea and
high-fiber foods have been consid-
ered to have cariostatic effects, i.e.,
they inhibit the development of car-
ies, but further investigations are
necessary in order to confirm this
statement (Moynihan P.)®?° This ef-
fect is due to their composition rich
in fibers, water, protective factors
such as polyphenolic compounds,
calcium, but also due to mechanical
stimulation of secretion of greater
amount of saliva.?’?>? Lactose is
considered to have a smaller cario-

genic effect because its fermenta-
tion produces a smaller reduction
in Ph in the saliva.?* The caries dis-
ease process is a multifactorial and
dynamic process conducted in the
biofilm with active participation of
free sugars via the phases of demin-
eralization and remineralization of
dental hard tissues. The process
of demineralization happens dur-
ing prolonged presence of carbohy-
drates in the mouth resulting from
a poor oral hygiene. Therefore, we
have also examined hygienic habits
as a risk factor that would influence
on the presence or absence of caries
in the oral cavity in 6-year-old chil-
dren.

Conclusion

The results obtained in this study
showed that the percentage of
healthy deciduous (50% or 30 teeth)
and permanent (35% or 42 teeth)
teeth was higher in children from
rural areas in comparison with 9 of
healthy permanent first molars (7%)
and twenty-one (35%) healthy first
deciduous molars in children from
urban area. Both groups presented
with similar habits in terms of in-
take of cariogenic and cariostatic
food, but there were differences in
the hygiene habits. Hygiene hab-
its had a larger impact on onset of
caries than nutritional habits, how-
ever, further investigations are nec-
essary that would comprise a larger
group of examinees along with a
more detailed analysis regarding
frequency and total daily intake of
carbohydrates.
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MPUKA3 HA CITYYA)

Abstract

Achondroplasia is the most common genetic form of skeletal dysplasia in humans. It is characterized
by short stature and skeletal disproportion. Patients with this condition have comorbidities, such as
cardiovascular problems, spinal cord problems, hearing and dental problems as well as psychological
issues. We report final height of 147 cm in a 17-year-old boy treated with growth hormone, however
without improvement in body proportions. Surgical therapy for limb lengthening had been
proposed, which the patient refused. At this age he developed hypertension and was referred to
a cardiologist, nephrologist, as well as to an orthopedic surgeon and psychologist. Recently, a new
treatment with vosoritide has been introduced, promising better height outcome, but uncertain
phenotype improvement. Multidisciplinary approach is recommended for these patients and close
monitoring during childhood, adolescence and adulthood. Genetic counseling is also advised.

KOHEYHA BUCMHA KAJ MOMYE CO AXOHOPOMNA3UJA
TPETUPAHO CO XOPMOH 3A PACT - INIPMKA3 HA CITYYA)

MapuHa KpcTescka-KoHcTaHTnHoBa!, KoHcTaHamHa Kysescka-Manesal, Apjeta Paydu?, AHa CtamaTosal
1 Knuruka 3a gellicku 6onectiu, MeguyuHcKu cpakyniied, YHusepsutled ,Ca. Kupun u Metioguj“ eo Ckolje, Petiybiuka

CesepHa MakegoHuja

2 Knuruyka 6onHuya, OggeneHue 3a gelicku 6onectu, Tetoso, Petybnuka CegepHa MakegoHuja

Iurupame: Kpcrescka-KoncrantunoBa M, Ky-
3eBcka-Manesa K, Paycn A, CramatoBa A. Koreu-
Ha BUCHHA Kaj MOMYe CO axOH/poIliasuja TpeTu-
PaHO €O XOPMOH 3a PAcT ~TIPUKa3 Ha cydaj. Apx |
3npasje 2023;15(2) 78:81.

doi.org/10.3889/aph.2023.6104

Knyusu 360poBu: axoHIporUiasmja, Teparuja co
XOPMOH 3a PacT, BUCHHA

*Kopecmonpmenuuja: Mapuna Kpcereseka-Ko-
CTaHTMHOBA,  YHMBEP3UTETCKa KIMHUKA 3a JIeT-
kit Ooectit, MeaLMHCKH (hakyiTeT, YHIBEp3H-
et ,CB. Knpuin n Metozuj“ Bo Ckorije, Peny6nka
CeBepHa MakejioHuja

E-nomrra: mkrstevskakonstantinova@yahoo.com

[Ipumeno: 3-maj-2023; PeBupupano: 28-asr-2023;
Tpudarero: 6-cer-2023; 00jaBeno: 30-zie1-2023
Meuarapcku mpaBa: “2023. Mapuna Kpcres-
cka-Koncrantunosa, Koncranauna Kysescka-Ma-
HeBa, Apjera Paycu, Ana CramaroBa. OBaa cTa-
THja € O OTBOPEH MPUCTAI JMCTPHOYMpaHa Tof,
VOJIOBUTe Ha HeJOKaM3MpaHa JIMLEHL, Koja
0BO3MOKYBA HeorpaHMueHa yrnorpeba, jmcTpu-
OylLmja 1 perpopyKimja Ha OUI0 Koj MefiuyM, J10-
KOJIKY Ce LIUTUpaaT OpUriHaTHUOT(Te) aBTOp(1) 1
M3BOPOT.

KoHKypeHTCKH MHTepecH: ABTOPOT U3jaByBa
JieKa Hema KOHKYPEeHTCKM MHTepecH.

WsBagox

AXOHJIpoTIIasyjaTa e Hajuecta reHeTcKa (hopma Ha CKeJleTHa Jiucriiasuja Kaj nyrero. Ce Kapak-
TepU3Mpa co HU30K PACT U CKeJleTHa JiMcrpornopiiyja. [lanueHture co oBaa coctojba nMaat Ko-
MODPOMIMTETH, KAaKO IITO Ce KapAMOBACKYTApHHU, IPOOIeMU co ,DOETHHOT MO30K, CO CIIYXOT M
3a0uTe, KaKo M NICHXOJIOIKY MTPobieMu. YTBp/IMBMe KOHeuHa BucKHa off 147 cm Kaj 17-rofuiinHo
MOMUE TPeTHPAHO CO XOPMOH 3a PacT, Ho 6e3 MoJl00pyBatbe BO MPOMopiuuTe Ha Tenoto. [Ipemio-
JKeHa e XUpPYpIIKa Tepanuja 3a N3I0/KyBarbe Ha eKCTpeMUTeTHTe, Koja Oellie ofj0MeHa ofl cTpaHa
Ha TanueHToT. Ha Mcrata Bo3pacT Kaj Mal[MeHTOT ce MojaBuiIa XumepTeHsuja n OWi yraTeH Ha
Kapzmosior, Hehposior, Kako 1 Ha opromej u rcuxosior. Heofamta, BOBeJIeH € HOB TPETMaH o
BOCOPUTH]I, KOj BETYBa 10JI00PU Pe3y/ITaTi BO OJHOC Ha BICHHATA, HO CO OTPAHHUEHHM Pe3y/ITaTi
3a (PeHOTUIICKA Mpe3eHTalMja. 3a OBHUe Mal[MeHTH Ce MPeropauyBa MyITHMCIUTIMHAPEH TIPKC-
Tal U BHUMATEJTHO CJiefletbe BO MepUojioT Ha JIeTCTBOTO, ajiofiecileHlinjaTa u 3peaocta. Kaj HuB
ce Tpejiyiara M reHeTCKO COBETYBabe.




Introduction

Severe growth retardation occurs
in most skeletal chondrodysplasias.
Among these bone disorders, achon-
droplasia is the most common ge-
netic form in humans and it features
short-limb dwarfism, macrocephaly
with a prominent forehead, and a
mid-face hypoplasial. Patients with
achondroplasia have comorbid con-
ditions and complications ranging
from infancy to adulthood. It has
been reported that mortality may be
higher related to heart disease, al-
though most of them have normal or
near normal life expectancy?3.

Growth hormone (GH) is an impor-
tant factor for growth and differ-
entiation of chondrocytes. Trials
with GH treatment in achondropla-
sia have been reported for a long
time in different countries*’. Yet, a
worldwide consensus has not been
reached. The patient must satisfy se-
lection criteria, such as young age,
current body height, physical char-
acteristics, MRI-CT examinations?.

Following our publication in 2016°,
we decided to report the outcome
and final height of this patient with
achondroplasia.

Case report

As a reminder, our patient was diag-
nosed prenatally in the 7" month of
gestation. The mother’s pregnancy
was uneventful and regularly con-
trolled. The parents were of average
height (mother 163 cm, father 172
cm). At birth, he had all clinical stig-
mata of the disorder. Genetic testing
revealed a mutation of C 1138 G>A
in the gene FGFR3 in a heterozy-
gous constellation. Growth hormone
treatment was initiated at the age

of three years and four months, at a
dose of 0.06 mg/kg, and adjusted ac-
cordingly to body weight in the fol-
lowing vears. IgF1 was monitored
regularly as well as glycaemia and
thyroid hormones. His growth was
on the 3rd percentile of the growth
curve until the age of 13 years, when
it started to decline. Growth hor-
mone was discontinued at the age of
15 years, and bone age was 16 years.
His height was 145 cm and weight 66
kg. The body disproportion did not
improve during the growth hormone
treatment.

The parents and patient were in-
formed of the possibility of orthope-
dic treatment (Ilisarov procedure),
which the patient refused.

At the age of 17 years, the final height
was 147 cm and weight 66.5 kg (Pic-
ture 1 and 2). He complained on hy-
pertension that had occurred on
several occasions (150/100...140/95
mmHg). His blood tests were nor-
mal, but the ECG and ultrasonogra-
phy of the heart revealed hypertro-
phy of the left ventricle. Treatment
was initiated with beta blockers and
antihypertensive medication sug-
gested by a cardiologist. The clini-
cal examination for eventual kidney
disease showed no signs of patho-
logical abnormalities. An orthope-
dic specialist performed CT exami-
nation of the spinal cord which was
negative for compression due to fo-
ramen magnum stenosis. A cranial
MRI, to identify possible ventricular
enlargement, is also planned. The
parents also complained that he had
psychological issues although his
peers were treating him well. A rec-
ommendation was given to consult a
psychologist.
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Discussion

The average adult height in achon-
droplasia in the Caucasian popula-
tion is between 112 and 136 cm (mean
124 cm) for women and 118 and 145
(mean 132) for men!®. A consensus
for growth hormone treatment has
not been reached everywhere. For
instance, in Japan, GH treatment
is included in their Clinical Prac-
tice Guidelines for Achondroplasia®.
However, the first European con-
sensus on principles of management
of achondroplasia does not recom-
mend GH treatment!, although it
allows patient and family to make a
decision about limb lengthening.

Our patient grew an additional 2 cm
following discontinuation of treat-
ment. He did not experience a pu-
bertal growth spurt which is typical
for these patients. Pubertal sexual
development was normal. GH treat-
ment improved his height, but not
the physical features of the skeletal
dysplasia. Our patient’s young age
at initiation of treatment prevented
height deficit from accumulating.
The proposed surgical limb lengthen-
ing which could offer the possibility
of a more proportionate adult stat-
ure, was not accepted byour patient.
This decision is multifactorial and
should include different specialists
(physicians, surgeons, physiothera-
pists, and occupational therapist).
This should be a shared decision
with the family and the patient!®, Pa-
tients with achondroplasia tend to
have comorbidities, such as foramen
magnum stenosis, ventricular en-
largement, spinal canal stenosis, ky-
phosis, obstructive sleep apnea and
respiratory symptoms, hearing loss,
and cardiovascular issues®.
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Other patients with achondroplasia
have also been treated with GH at
our Department, but with unsatis-
factory results probably due to older
age or other factors. Mutations of the
FGFR3 gene result in suppression of
chondrocyte differentiation and pro-
liferation, leading to impaired endo-
chondral ossification and all clinical
symptoms.

Recently, a new treatment has been
introduced, a biological analogue of
endogenous c-type natriuretic pep-
tide which blocks the FGFR3 signal
and is a potent stimulator of endo-
tracheal ossification’. Clinical trials
have shown improvement of growth,
however there is limited data on
clinical features improvement.

Conclusion

GH treatment in our patient im-
proved the final height, however
without results regardingskeletal
disproportion. Surgical limb length-
ening was refused by our patient.
Hopefully, new medications will
overcome these obstacles. At pres-
ent, the focus is on adequate diagno-
sis prenatally and at birth, lifelong
support and management, avoid-
ing and treating complications that
come with this condition, multidis-
ciplinary approach and continuous
monitoring throughout childhood,
adolescence and adulthood. Future
genetic counseling of the family is
also advised.
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