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EDITORIAL

A sharp analysis of the sports in Cluj-Napoca and proposals 
for its revival 

Dan Draghiciu
Member of the Cluj-Napoca Local Civic Council
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The sport movement in Cluj-Napoca is currently 
undergoing an inauspicious period, in the low, submediocre 
keynote of the entire sport in Romania, to judge by the results 
obtained in international competitions. There are only a few 
individual sparks - David Popovici, Simona Halep, Cristina 
Neagu, some judokas and rowing teams - while team sports 
are far from big performances. Team sports require good 
management, a wide selection base in sports academies, 
schools etc., good trainers and sports managers, adequate 
infrastructure and logistics, plus another very important 
element, a consistent budget. Unfortunately all these are 
lacking. The sports in Cluj-Napoca are no different, we 
boast with the CFR Club (a private one, with 18 foreign 
players) football team, the national champion, but which is 
pitifully failing in international competitions; U BT Cluj-
Napoca is our national champion in basketball (massive 
number of foreign players); and U-Olimpia in women 
soccer, competitive in national games, but not succeeding 
at all in competitions outside the national borders. For the 
rest, Cluj-Napoca has below average teams of volleyball, 
both men and women, the women’s handball team struggles 
in the last places of the national league, while the men’s 
handball team is still in the second league and without any 
hope to access into the first. The women’s basketball team 
has been constantly defeated and threatened to fall back into 
the second league. The same poor performance is recorded 
for the U Rugby team, classed among the last in the national 
league, avoiding relegation only because some other teams 
retired because of lack of funding. The revamping of the 
national rugby team evidenced 4 strong teams, with many 
foreign players. Ice hockey and water polo are dwindling, 
while the best loved football team U Cluj-Napoca, with 
thousands of supporters, remains a dream; which is far from 
reality, the best achievement would be to avoid relegation 
again. 

This is a brief and unfortunately bitter analysis of the 
sports in the second largest city of Romania, the capital of 
Transylvania, a city with high expectations from all points of 

view. It is really surprising and inexplicable that a university 
town with over 80,000 students and over 50,000 high school 
youths, with a Faculty of Physical Education and Sports, 
a modern infrastructure, even if not complete, should not 
have competitive teams at a national level. The more so, as 
they would have an enthusiastic public, the Cluj-Napoca 
population are eager to watch quality sports competitions 
in the modern sports hall or stadium. The development 
of our city should be focused on the academic life and 
schools, modern campuses and cultural-sporting facilities. 
Our city has a great potential to become a cultural, tourist 
and prestigious sports center: a city of youth!!! This is only 
one direction for development. There are others of course, 
belonging to the economic domains, or highly specialized 
fields with a long tradition such as medicine, hospitals and 
clinics, information technology, with all the supporting 
institutions around them.

Focusing on the sports domain, what would be 
the prospects of developing the sports movement and 
strengthening the clubs and teams that represent our city?

In 2022 the budget allocations for the sports associations 
and clubs have increased significantly compared to the 
previous year. A number of 40 sports organizations benefited 
from budgetary funds, but the results remained poor, with 
very few exceptions.  This year the Local Council allocated 
14 million lei for Cluj sports, considerably more than in 
previous years. The condition imposed on the clubs was that 
the budgetary funds do not exceed 90% of the total of their 
project. The clubs projects had to include the promotion of 
performance sports, for a better representation of the city in 
the national and international levels, as well as the education 
of citizens for sports, regardless of age and social category.

It is not certain that such financing be enough for 
better performance. Most club managers wish to acquire 
performance athletes and better trainers, stimulate salaries.

A solution for improved performance and developing 
strong and competitive teams could be attracting youths in 
school and university competitions, which would evidence 
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talent for sports. Part of the budget should be allocated for 
promoting school competitions for “under 16 and under 19 
years” in all sports, girls and boys (volleyball, handball, 
basketball, 7 rugby, soccer, athletics – all Olympic sports). 
The management of these competitions should be under a 
strong traditional club like U Cluj-Napoca, who would be 
in charge of the regulations and logistics (halls, grounds, 
equipment, referees etc.), depending on the number of 
participants. Sports teachers and trainers will also be 
rewarded.

A colleague from New Zeeland has told me that the final 
of the 15 Rugby schools takes place in Auckland every year 
in front of 30,000 audience, parents, pupils, sport fans, a true 
celebration. Nowadays, when smartphones and IT gadgets 
rule over young ones and human relations, sports, fitness 
and open air movement represent a solution for good health. 
Team sports develop moral and strengths capacities of youths, 
discipline and life style, qualities developed together with 
friends and team members. School sports should be under 
the old Latin slogan mens sana in corpore sano, and if pupils 
feel they are managed with professionalism and earnestness, 
they will respond accordingly. At the inauguration of the sport 
park, its founder, Iuliu Hatieganu, said: “Our aim is to create 
healthy people, not champions. We do not want records, 
but harmony, not hate, but friendship, not personal victory, 
but a victory of the nation, not speculation but sacrifice”. 
Starting from Iuliu Hatieganu’s motto “sport is health”, The 
Law project regarding prevention in health, still awaiting for 
debate and approval of the Romanian Parliament, art. 25, 
paragraphs (1) and especially (5) state that “all beneficiaries 
of prevention programs, measures and actions that contribute 
actively to health maintenance could benefit from financial 
support from the National Health Insurance or private health 
insurance companies”, paragraph (5) specifically stating 
that “among persons who can benefit from financial support 
are youths who prove active participation in competitive 
sports”. Such a law would encourage practicing of sports 
and be beneficial for the health of all. Art. 25 is very good, 
but it should be reformulated regarding the application of 
the law (how, who and what criteria should be applied for 
money allocations).

Having in mind the famous traditional rowing 
competition between Oxford and Cambridge, or the 
outstanding university sporting contests in the USA, Spain 
or France, we could also organize tournaments of the four 
Cluj universities (UBB, UTh, UMF and USAMV), which 
would appeal to all students and general public, representing 
a good selection basis for the clubs. These should be 
organized by the Faculty of Physical Education and Sports 
and could become a valuable tradition.

Following the above mentioned models, Cluj universities 
should include in their Charts facilities for sporting students, 
members of renowned teams or performers in individual 
sports. Among the facilities we could mention free student 
accommodation and meal tickets; elite athletes would be 
certainly an asset of the universities, while other students 
would be encouraged to practice sports.

It might also be of interest to set up sports academies 
financed by the local council, popular sports such as 
basketball, rugby, handball or volleyball. The Federation of 
Physical Education and Sports could be in charge, especially 

for “under 19”, given that we have good sports facilities and 
trainers. The academies could supply clubs with athletes 
against a fee that covers their training. Academies would 
ensure training for performance sports and undergraduate 
university education. All the teams playing in a league 
should be compelled to have junior teams as a base for the 
future.

Any tourist visiting Cluj-Napoca is met with a catchy 
advert ”Cluj-Napoca the town of sport”, which is only 
partially true, as some important sports venues are missing 
or requiring refurbishment.

The city of Cluj-Napoca also needs a skating rink, 
especially that it had one until 1992. It is certain that if a 
modern skating hall would exist, the ice hockey team, 
performing speed and artistic skaters will also appear. 
Competitions could be organized and attract funds that 
would soon cover the investments. 

Cluj also has a few swimming pools, but unfortunately 
none of them is up to the Olympic standards. Our water 
polo team was the pride of our town not until long ago, it 
could be quickly revived. Competitions of swimming and 
jump dives could be also organized. Moreover, the number 
of students and potential swimmers in our big city would 
justify a swimming pool of 2000-3000 places and modern 
facilities; the old outdoor recreational pool near Cluj Arena 
would be the ideal place for a modern water sports complex.

The successful organization of the field tennis Davis 
Cup and Fed Cup competitions should prompt for the 
modernization of the existing fields in the Roses Park - 
building grandstands of 300-500 place around, also building 
a new modern tennis field with 2000-3000 place around on 
existing free grounds. It might be a good idea to give up slag 
in favor of fast grounds, which would avoid unnecessary 
costs. Ion Tiriac has expressed his intention to organize a 
female WTA 250 tournament, which would put our city 
on the world tennis map, with all the advantages entailed 
(television, top players, tourists, advertising etc.).

Building stands for 3000-5000 places around the rugby 
field would also promote this sport and revive a long 
tradition of Cluj - currently the stands accommodate about 
100. Modernization of the football grounds behind Iulius 
Mall shopping center is another requirement facing the 
local council. The side stands of the CFR stadium would 
also need refurbishment, otherwise the capacity remains 
diminished by 30%.

Sport without spectators is like an art performance 
without public. Both athletes and artists need public, 
encouragement, appreciation and applause. However, the 
public needs good conditions, safety and premises according 
to the latest standards. Everything needs to be according to 
international regulations. Modern sports infrastructure will 
always attract good athletes, strong teams and clubs and rich 
sponsors.

We also must be very realistic, as sports nowadays is a 
true industry, a business making billions. Just think of the 
competitions organized each year, the number of stadiums 
and arenas in the world, competitions at all levels in so 
many sports, radio and TV broadcasts. They all represent 
billions of participants and money invested also in adjacent 
industries that develop due to sports. It is a domain worth 
investing in and especially worth the best performance!!!



164

Health, Sports & Rehabilitation Medicine
Vol. 23, no. 4, October-December 2022, 164–168

ORIGINAL  STUDIES

Relationship between post-traumatic stress disorder - and 
oxidative stress - a PubMed approach  

Ramona Jurcău1, Ioana Jurcău2

1 Department of Pathophysiology, Medicine Faculty, „Iuliu Hațieganu” University of Medicine and 
Pharmacy, Cluj-Napoca, Romania 
2 Emergency Clinical Hospital for Children, Cluj-Napoca, Romania

Abstract
Introduction. Post-traumatic stress disorder (PTSD) is a severe anxiety syndrome and oxidative stress may be involved.
Aims. The objective was to highlight the relationship between PTSD and oxidative stress, in an approach from the PubMed 

perspective publication 
Methods. Keywords were selected: PTSD, PTSD and Oxidative stress (PTSD+OS), PTSD and malondialdehyde 

(PTSD+MDA), PTSD and reactive oxygen species (PTSD+ROS). The PubMed filter chosen was: a) gender (Sex), with sub-
filters: male (HM), female (HF), male and female (HM+HF); b) Age with sub-filters: 0-18, 19-44, 45-64, >65 and >80 years. 
Analysis criteria: total number of publication (N); the average number of publications per year (N/Y).

Results. Of the keywords referring to OS, the highest N and N / Y was for PTSD+OS. For PTSD+MDA and PTSD+ROS, 
N was fluctuating throughout the publication period. For Sex filter, of the key word combinations referring to OS, most 
publications were for PTDS+OS at M+F.  For Age filter, of the key word combinations referring to OS, most publications 
were for PTSD+OS at 19-44. 

Conclusions. 1) Studies on PTSD and Oxidative Stress are very much fewer compared to those for PTSD, but their 
presence proves interesting in the research in this direction. 2) Among the keyword combinations referring to oxidative stress, 
those about PTSD + ROS were more numerous than those for PTSD + MDA, both in terms of publication period and total 
number of publications, which proves a greater concern for research. regarding ROS. 3) All keyword combinations were 
preferred in the research, being subjects of both genders and age between 19-44 years, which shows an interest for mature 
adult subjects. 4) Although studies on the relationship between PTSD and oxidative stress are still numerically low, their 
number is important, proving a growing interest over time in this field of research.

Keywords: PTSD, Oxidative stress, malondialdehyde, reactive oxygen species, PubMed.
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Introduction
Traumatic life events, including earthquakes, war, and 

interpersonal conflict, cause a cascade of psychological 
and biological changes known as post-traumatic stress 
disorder (PTSD) (Atli et al., 2016). Post-traumatic stress 
disorder (PTSD) is a serious condition (***, 2000), a 
severe anxiety syndrome that is diagnosed on the basis 
of basic clinical symptoms for a period of more than one 
month (Tylee et al., 2014). The type and severity of trauma 
are important factors of PTSD (Yehuda, 2009). There are 
a variety of structural and functional changes in the brain 
in the pathogenesis of PTSD and oxidative stress may be 
involved (Michels et al., 2014).

On the other hand, oxidative stress is due to increased 
production of reactive oxygen species or reduced 
enzymatic or non-enzymatic antioxidant factors (Hovatta 

et., 2010), therefore due to the oxidant / antioxidant 
imbalance (Ceprnja et al., 2011). Thus, in oxidative 
stress an increasing amount of reactive oxygen species 
(ROS) and / or reduced antioxidant defense mechanisms 
occurs (Serafini & Del Rio, 2006). Increased production 
of reactive oxygen species causes destruction of all major 
classes of macromolecules, resulting in, among others, 
mitochondrial dysfunction (Hovatta et., 2010).

In the pathogenesis of PTSD, oxidative stress plays an 
important role (Ozdemir et al., 2015). It has been found 
that there is a greater impact of PTSD development on 
oxidative markers than trauma itself (Atli et al., 2016). 

A study that investigated 12 PTSD participants and 
17 non-PTSD participants showed significantly higher 
levels of γ-amino butyric acid (GABA) and glutathione (a 
marker for neuronal oxidative stress) in PTSD participants 
(Michels et al., 2014). For 74 male active soldiers in the 
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Croatian Armed Forces from 1991 to 1995 (46 with chronic 
and current PTSD, 28 healthy subjects), carbonyl protein 
concentrations were significantly lower in the PTSD 
group than in the control group (Ceprnja et al., 2011). For 
male war veterans who actively participated in the war 
in their homeland, Croatia, and who had post-traumatic 
stress disorder, the values of catalytic concentrations 
of erythrocyte superoxide dismutase and erythrocyte 
glutathione peroxidase were significantly lower (P 
<0.001) (Borovac et al., 2015). In adult attention deficit 
hyperactivity disorder (A-ADHD), MDA levels have been 
increased, indicating increased oxidative stress in this 
disease (Bulut et al, 2007). Also, in some neuropsychiatric 
disorders, such as depression, free radicals and their 
derivatives play an important role (Gałecki et al., 2009). 
Serum malondialdehyde (MDA) levels and paraoxonase 
(PON1) enzyme activity may serve as biochemical markers 
of PTSD diagnosis (Atli et al., 2016). Malondialdehyde 
(MDA) is a biomarker of oxidative stress in many health 
problems, including mood disorders (Popović et al., 2019).

Hypothesis
So far, studies have shown interest in PTSD in general. 

On the other hand, the relation between PTSD and oxidative 
stress relationship remains relatively little analyzed, as 
evidenced by the number of publications found in the 
PubMed database.

Objectives
The objective was to highlight the relationship between 

PTSD and oxidative stress, based on a search of the 
PubMed publications.

Material and methods
The obtained information was from the PubMed 

database.
Keywords
PTSD is known to be one of the most important contexts 

that trigger oxidative stress.
To highlight the relationship between PTSD and 

oxidative stress, we selected for analysis key words that 
relate to the assessment of stress: malondialdehyde and 
reactive oxygen species, as markers of oxidative stress. For 
the analysis of oxidative stress, in the context of PTSD, 
several combinations of specific keywords were selected: 

a) posttraumatic stress disorders (PTSD);
b) posttraumatic stress disorders AND oxidative stress 

(PTSD+OS);
c) posttraumatic stress disorders AND malondialdehyde 

(PTSD+MDA);

d) posttraumatic stress disorders AND reactive oxygen 
species (PTSD+ROS).

PubMed filters
The PubMed filters we chose for the analysis were: Sex 

and Age, each of these filters forming a study group. Within 
each filter checked, several sub-filters were analyzed:

- For the “Sex” filter, the selected sub-filters were: 
male (M), female (F), male+female (M+F).

- For the “Age” filter, the selected sub-filters were: 
0-18 years, 19-44 years, 45-64 years, >65 years, >80 years. 

Periods of research
For a complete evaluation of the total number of 

publications related to the studied subject, we chose the 
time periods starting with the year of the first publication 
announced by the PubMed website and until the end 
of 2018. It was calculated to the average number of 
publications per year. We note that this study was started in 
May 2019 and was completed in September 2019.

Study design
The design was based on the following criteria:
- Analysis of the chosen keywords, in relation to the 

total number of publication (N).
- Analysis of the chosen keywords, in relation to the 

sub-filters and the average number of publication per year 
(N/Y).

Results
For all groups, data distribution was normal, according 

to the Kolmogorov-Smirnov test. The analysis was made 
on the chosen time periods.

1. Analysis of selected keywords, referring to N and N 
/ Y (Table I)

The first time it was published was the earliest for 
PTSD (1964) and the most recent for MDA (2014). The 
longest publication period was for PTSD (54), and the 
shortest for PTSD+MDA (2). Of the keywords referring to 
OS, the highest N and N / Y was for PTSD+OS (N = 84, 
N /Y=6.4), and the lowest for PTSD+MDA (N = 10, N / Y 
= 0.6). Among the OS markers, most publications were for 
PTSD+ROS (N = 15, N / Y = 1).

2. Dynamic analysis of N, for Keyword combinations 
related to OS (Fig. 1)

For PTSD+OS, in the period 2005-2012 N was 
fluctuating, in 2006 and 2010 there was no publication 
and N started to increase since 2013, being the highest in 
2018 (14). For PTSD+MDA, N was fluctuating throughout 
the publication period, being the highest in 2018 (3). For 
PTSD+ROS, N was fluctuating throughout the publication 
period, being the highest in 2016 (5).

Table I 
Analysis of selected keywords, referring to N and N / Y.  

Indicator Publication period No years Total number of publications No. Public / year
N N/Y

PTSD 1964-2018 54 35975 666.2
PTSD+OS 2005-2018 13 84 6.4
PTSD+MDA 2014-2018 4 10 0.6
PTSD+ROS 2004-2018 14 15 1
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3. Analysis for the Sex filter (Table II)
For all chosen keywords N for M was greater than 

N for F. For PTSD+OS, N was almost equal for M (51) 
and M+F (52). Of the keywords combinations referring to 
OS, most publications were for PTDS+OS at  M+F (52) 
and the fewest for PTSD+MDA at F (3). In the case of 
PTSD+MDA and PTSD+ROS, N for M+F was equal (12).

Table II 
Total publications for keywords related 

to oxidative stress, reported to the Sex filter. 
Indicator N M F M+F
PTSD 35975 21659 21376 43035
PTSD+OS 84 51 19 52
PTSD+MDA 10 9 3 12
PTSD+ORS 15 8 4 12

4. Analysis for the Age filter (Table III) 
Of all the chosen keywords, N for the 19-44 age range 

was the highest. Of the keywords combinations referring to 
OS, most publications were for PTSD+OS at 19-44 (21). 
There was no publication for PTSD+MDA at > 65 years 
and for PTSD+MDA and PTSD+ROS at > 80 years. In the 
case of PTSD+MDA and PTSD+ROS, N was equal to 0-18 
(1) and 45-64 (3).

Table III
Total number of publications for keywords 

related to oxidative stress, relative to the Age filter.
Indicator N 0-18 19-44 45-64 >65 >80
PTSD 35975 10614 18387 12075 4845 1268
PTSD+OS 84 6 21 15 1 1
PTSD+MDA 10 1 5 3 0 0
PTSD+ROS 15 1 3 3 1 0

Discussion
The present paper is a continuation of our concerns 

about oxidative stress and the MDA marker. (Jurcău et al., 
2011; Jurcău & Jurcău, 2013; Jurcău & Jurcău, 2017).

A. Analysis of keywords
An analysis was performed for the number of 

publications displayed on the PubMed site, analyzing 
the values   on filters and sub filters, for PTSD, regarding 

oxidative stress (OS, MDA, ROS), using the keywords 
PTSD, PTSD+OS, PTSD+MDA, PTSD+ROS. Totally, 
for a period of about 14 years and 4 years respectively, 
few publications were found for PTSD+ROS (15) and 
PTSD+MDA (10). 

In the case of PTSD+OS, the publishing rate had an 
increasing trend since the beginning of the publications, 
proving a growing interest in time for this combination of 
keywords. Instead, for PTSD+MDA and PTSD+OS, the 
publishing rate has been fluctuating, which may illustrate 
an inconsistent interest in studies on these keywords 
combinations.

B. Analysis of filters
Sex filter  
Compared to the male (M), female (F) sub-filters: for 

all keywords, the number of publications including studies 
on men was generally higher than the ones that included 
women. For all keywords, the number of publications 
with male+female (M+F) subjects were generally more 
numerous than with male (M) or female (F), proving the 
interest of publications for both genders.

Age filter
For all chosen keywords combinations, the most 

numerous publications were for the 19-44 age, which 
shows the high interest for this age category. Although 
the interest for the age range 19-44 years is the highest, 
there are publication interests also for ages 0-18, 45-64 
and >65 years. For the 45-64 age group, the publication 
interest was higher than for 0-18 and >65. Also, for all 
the chosen keywords, for the age >80 years, the number 
of publications was generally the lowest or even without 
studies over the entire time period analyzed, proving a low 
interest in research on this age.

C. PubMed chronological evidence 
PTSD - Oxidative Stress Mechanism
There is a relationship between severe life stress (SLS) 

and mental illness; “post-traumatic stress disorder” (PTSD) 
are the most studied mental disorders induced by SLS; 
PTSD may be due to physical, emotional, or sexual abuse 
(Fullerton et al., 2004). The main axis involved in stress 
is the hypothalamic-pituitary-adrenal axis (HPA) (Dedovic 
et al., 2009), and prolonged glucocorticoid secretion 
normally reflects a state of chronic stress. In addition, 
glucocorticoids have a significant effect of inducing 
oxidative stress, which could be an additional mechanism 
underlying the increases in disease susceptibility and 
decreased health observed in chronic stress (Costantini et 

Fig. 1 – Dynamic analysis of N, for Keyword combinations related to OS. 
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al., 2011). It has been shown that there is a link between 
the HPA axis and oxidative stress, oxidative stress being 
involved in the stress response: severe life stress (SLS) 
can directly alter the physiological functioning of the HPA 
axis, leading to increased ROS production by mitochondria 
and NADPH. oxidase (Schiavone et al., 2013).

Oxidative Stress Evaluation
In earthquake survivors with PTSD, compared to 

controls exposed to earthquakes, high levels of serum 
lipid peroxidation and depleted antioxidant enzymes were 
observed (Ernster & Dallner, 1995). Exhausted levels of 
both blood antioxidants, SOD and glutathione transferase 
were found in Croatian war veterans with PTSD compared 
to controls (Beal, 2002). During oxidative stress, active 
oxygen can cause significant damage and can alter the 
physiological functions of DNA, proteins, enzymes and 
lipids (Ceprnja et al., 2011). A possible involvement of 
OXS-related biology in PTSD was found among veterans: 
significant genome-wide association between a single 
nucleotide polymorphism (SNP) in the alpha gene of the 
orphan retinoic acid receptor (RORA; rs8042149) and 
a diagnosis of PTSD (Wilson et al., 2013). There are 
preliminary studies indicating the existence of increased 
oxidative stress in PTSD, which leads to excessive levels 
of free radicals (Michels et al., 2014). In patients with post-
traumatic stress disorder, lower catalytic concentrations 
of erythrocyte superoxide dismutase and erythrocyte 
glutathione peroxidase were found, indicating a weaker 
response to oxidative stress (Borovac et al., 2015). 

ROS
In patients with PTSD who witnessed a catastrophic 

disaster, similar changes were found in the antioxidant 
transcription of the RNA gene: regulation in the down 
expression of the antioxidant genes SOD and thioredoxin 
reductase (which interact with glutathione to detoxify 
ROS) (Berk, 2009). In depression, the inflammatory 
process is one of the sources of reactive oxygen species 
(ROS) (Gałecki et al., 2009a). Oxidative stress consists 
of an imbalance between the amount of reactive oxygen 
species (ROS), the main cause of oxidative stress produced 
by mitochondria and the ability of antioxidant systems to 
neutralize them (Schiavone et al., 2013). Increased ROS 
production in the glands corresponding to the HPA axis is 
associated with the activation of a stress response system 
in several stress patterns, including social isolation and 
inflammatory and infectious diseases (Prevatto et al., 
2017).

MDA
MDA levels were significantly higher in patients with 

attention deficit hyperactivity disorder in adults than in 
control subjects and were correlated with the overall 
hyperactivity / impulsivity score (Bulut et al, 2007). 
Antioxidant enzymes such as copper-zinc superoxide 
dismutase (SOD1), catalase (CAT) and malondialdehyde 
(MDA) had significantly higher levels of activity, while 
total plasma antioxidant status was decreased in patients 
with acute depressive episodes. compared to healthy people 
(Gałecki et al., 2009b). It was a significant decrease in GPx-
1 and SOD-1 activities and increased concentrations of 
MDA in depressed patients compared to controls (Rybka et 
al., 2013). MDA is a reliable marker of lipid peroxidation, 

and PON1 is a known antioxidant enzyme (Atli et al., 
2016). In patients with PTSD who survived the earthquake, 
the activity of the enzyme PON1 was significantly lower 
and the mean level of MDA was significantly higher 
than that of the healthy control group (p <0.01 for both 
measurements), even and differences between these groups 
did not reach a statistically significant level (Atli et al., 
2016).

Conclusions
1. Studies on PTSD and Oxidative Stress are 

numerically reduced compared to those for PTSD, but their 
presence proves interest in research in this direction.

2. Among the keyword combinations referring to 
oxidative stress, those about PTSD + ROS were more 
numerous than those for PTSD + MDA, both in terms of 
publication period and total number of publications, which 
proves a greater concern for research. regarding ROS.

3. For all keyword combinations the preferred research 
was on subjects of both genders and age between 19-44 
years, which shows an interest for mature adult subjects.

4. Although studies on the relationship between PTSD 
and oxidative stress are still numerically low, their number 
is important, proving a growing interest over time in this 
field of research.
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children  
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Abstract
Background. Children with motor deficits need to be identified early in order to initiate appropriate therapies. Detailed 

motor tests are often time-consuming and costly. In contrast, a screening makes it possible for teachers to test their school 
class within one lesson.

Aims. Therefore, a new mobility screening for children from six to eight years, based on the International Classification 
of Functioning, Disability and Health for Children and Youth, has been validated.

Methods. In total, 196 primary school children (87 are girls, 109 boys, age of 7.39 ± .77 years) participated. All underwent 
the new MobiScreen version for children from six to eight years. Task split times, and total times were taken. Tasks are 
evaluated by points, and added to a total score. Construct validity, and discriminant ability were evaluated. The significance 
level was set at p<.05.

Results. The factor analysis for item split times reveals a one-factor model with a component (eigenvalue of 3.63, variance 
explication 73 %). The factor analysis for item scores shows a two-factor model with two components (eigenvalues 1.61 and 
1.14, cumulated variance explanation 55 %). The discriminant analysis shows significant differences for all variables apart 
from scores for slalom and crawling.

Conclusions. The assumed one-factor model of mobility can be confirmed for item split times. The MobiScreen version 
for children from six to eight years is able to differentiate between healthy children and children with a medical diagnosis. For 
this, further validation steps can follow (criterion validity and diagnostic accuracy). A study on this has already been initiated.

Keywords: mobility, motor development, assessment, screening, validity, primary school. 
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Introduction
For children with motor deficits, as for healthy children, 

participation in social life is of great importance, specified 
by the International Classification of Functioning, Disability 
and Health for Children and Youth ICF-CY (Hollenweger 
& de Camargo, 2013). With participation as a diagnostic 
criterion, limitations of the patient in age-appropriate 
activities can be described and, based on this, these 
circumstances can be improved (Strassburg, 2010). Mobility, 
in particular, is therefore of great importance to those affected 
(Strassburg et al., 2008). The ICF-CY provides a good basis 
to systematically classify the impairment of children with 
a motor development disorder (Jaščenoka & Petermann, 
2018). The aim of this classification is to provide a language 
for describing health and health-related conditions in a 
uniform and standardized way. It enables data comparisons 
between different countries, health disciplines and services. 
Mobility as defined by the ICF-CY describes moving oneself 
or moving and handling objects, getting around in different 
ways, and using transportation. Without it, participation 

does not take place. This is because participation plays an 
overriding role, as children’s life situations are constantly 
changing throughout their development (Hollenweger & 
de Camargo, 2013). The urge to participate is innate and 
can be considered the strongest developmental motor that 
is an unmistakable part of early childhood development 
(Michaelis & Niemann, 2017). 

If we relate this to the everyday life of children with 
motor deficits or a motor development disorder, we find 
that their movements are poorly timed and arrhythmic, 
as well as inefficient, and that these children have poorer 
postural control, which can interfere with the acquisition of 
gross motor skills (Schott, 2010), e.g., they learn to ride a 
bicycle or swim later compared with healthy peers (Esser 
& Petermann, 2010). They show problems with teetering 
and climbing, walking on uneven ground, and running 
and stopping or changing direction and throwing. They 
are usually conspicuous by clumsiness, frequent falls, or 
dropping objects (Jaščenoka & Petermann, 2018). Other 
deficits are evident in activities of daily living such as eating 
with a knife and fork, dressing and undressing, tying shoes, 
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or doing puzzles. It is precisely these problems that make it 
difficult for children with motor deficits or even disorders to 
integrate into everyday life. Even in kindergarten, affected 
children are conspicuous for their clumsiness. However, the 
disorders only become relevant when higher gross and fine 
motor requirements are placed on the children, usually when 
they start school. An exact diagnosis already in kindergarten 
is therefore of high practical importance (Suchodoletz, 
2005). On a standardized motor test, these children have 
scores that are at least 1.5 standard deviations below the level 
that would be expected based on the child’s chronological 
age (***, 2005). 

Detailed motor tests are often time-consuming and 
costly. As part of a sequential diagnostic strategy, a screening 
should be performed in the first step. Only children who 
show an abnormal test result are further investigated with a 
detailed motor test. Thus, the testing procedure is kept low 
for both the tester and the children (Tröster et al., 2004). 
Such a screening makes it possible for teachers to test their 
school class within one lesson. 

Screenings, like detailed tests, must meet psychometric 
standards to provide reliable information about the child’s 
condition. These include the criterion of validity. Validity 
indicates the degree of accuracy with which the test actually 
measures the characteristic it is intended to capture (Lienert 
&  Raatz, 1988). To examine construct validity, a factor 
analysis is usually conducted, which allows one to determine 
how many factors can explain a test. It is important to 
note prerequisites and limitations when conducting a 
factor analysis (Bös, 2017). Another criterion of validity 
is the ability of a test procedure to differentiate between 
populations (Kubinger, 2006). Thus, in a developmental 
test designed to separate children with motor problems from 
healthy children, it is precisely these two populations that 
must be compared. This is achieved through discriminant 
analysis. In this way, certain variables can be discovered 
that predict group membership (Leonhart, 2013). The 
known mobility screening for children aged four to six 
years, MobiScreen 4-6, is based on the domain of mobility 

of the ICF-CY. MobiScreen 4-6 is a so-called filter test, 
which reliably identifies the conspicuous children as such. 
These children must be further examined with a detailed 
motor test. The screening consists of the tasks “Getting up 
from lying position”, “Slalom”, “Climbing”, “Crawling”, 
“Maneuvering” and “Transporting”. The tasks are arranged 
as a course to be run through (Dincher, 2020).

Initial studies have shown that although the version for 
kindergarten children has adequate quality criteria for the 6-, 
7- and 8-year-old age groups, the test items are too simple. 
Therefore, a new modified version, MobiScreen for children 
between six to eight years old, is to be validated. Initial 
reliability parameters have already been confirmed for this 
new version. The coefficients for the interrater reliability are 
between excellent values of .86 and 1.00, Cronbach’s alpha 
reaches an acceptable value of .89 (Dincher & Dincher, 
2022). The following Figure 1 shows the structure of this 
new version. 

The MobiScreen for children from six to eight years is 
a new procedure to be used as a first step in the diagnostic 
process. Whether the one-factor model of mobility in the 
sense of the ICF-CY can be confirmed in this MobiScreen 
version and whether it can also differentiate between healthy 
children and children with a medical diagnosis (e.g. ADHD, 
physical or mental disability, etc.) is investigated in the 
present study.

Hypothesis
The new MobiScreen version for first and second graders 

has a good construct validity and differentiation ability.

Material and methods
Research protocol
a) Period and place of the research
After consent from the education ministry, primary 

schools were randomly selected. After consent of their heads 
and the children’s parents, four days were taken to test in the 
schools. In total four testers carried the tests out. The study 
took place in June 2022.

Fig. 1 – Structure plan of the MobiScreen version for children from six to eight years (Dincher & Dincher, 2022). 
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b) Subjects and groups
The sample of persons consists of 196 children from two 

elementary schools. Of these, 87 are girls and 109 are boys. 
The average age of the children is 7.39 ± .77. Table I provides 
an overview of the characteristics of the total sample.

There is no significant difference between boys and 
girls, so the further analyses could be performed for the 
whole total sample.

c) Applied tests 
The MobiScreen version for children from six to eight 

years is used. The procedure has already been described 
above. For the present study, the item split times and their 
scores as well as total time and score are evaluated. The 
measuring points for the split times are determined as 
follows: 

- Slalom: Leaving mat until first contact with 
gymnastics box.

- Climbing: First contact with gymnastics box until 
last contact with it.

- Crawling: Last contact with gymnastics box to first 
contact with first medicine ball.

- Maneuvering: First contact with first medicine ball to 

first contact with second medicine ball.
- Transporting: First contact with second medicine ball 

until safe placement of this ball on the tennis ring (Dincher, 
2019).

d) Statistical processing
For all statistical analyses the program SPSS version 

26 was used. A t-test was used to compare anthropometric 
characteristics between boys and girls. A univariate ANOVA 
was applied to prove the differences in the test results for 
the interaction age*sex. Construct validity was tested via 
exploratory factor analysis. Discriminant analysis was 
used to examine the ability to differentiate between healthy 
children and children with a medical diagnosis. All analyses 
were performed for both item split times and their scores, 
total time and total score. The significance level was set at 
p<.05.

Results
- Descriptive results
In Table II, descriptive results for MobiScreen items and 

total values are shown, split into boys and girls of the ages 
of six, seven and eight years.

Table I 
Overview of the characteristics of the total sample and separated by boys and girls. 

Gender n Age (years)
M ± SD

Height (m)
M ± SD

Weight (kg)
M ± SD

BMI
M ± SD Sport Diagnosis Migration

Total sample 196 7.39 ± .77 1.30 ± .09 27.55 ± 5.49 17.41 ± 3.38 103 39 23
Boys 109 7.41 ± .75 1.29 ± .09 27.35 ± 5.32 17.37 ± 3.39 62 25 12
Girls 87 7.29 ± .81 1.30 ± .08 27.37 ± 5.97 17.54 ± 3.63 41 14 11

Legend: n = sample size, M ± SD = mean ± standard deviation, sport = member of sports club, diagnosis = doctor-confirmed diagnosis, 
e.g. ADHD, mental or physical disability, migration = migration background.

Table II 
Descriptive statistics of all item split times and scores, total time and total score, 

and comparison of boys and girls in different age classes 

Indicator
Boys Girls

F6 years
(n=22)

7 years
(n=42)

8 years
(n=26)

6 years
(n=28)

7 years
(n=30)

8 years
(n=25)

Time
Slalom 5.47 ± .73 4.50 ± .95 5.49 ± 3.59 5.25 ± 1.06 4.36 ± .86 4.88 ± 2.26 .273
Time
Climbing 3.79 ± 1.87 2.56 ± 2.03 4.81 ± 5.34 3.27 ± 1.67 2.76 ± 1.03 4.48 ± 5.93 .196
Time
Crawling 3.47 ± .91 2.87 ± 1.07 5.34 ± 7.07 3.46 ± 1.65 3.09 ± .89 3.84 ± 1.89 1.342
Time
Maneuvering 11.33 ± 5.10 7.98 ± 3.22 9.14 ± 5.85 11.02 ± 5.17 9.47 ± 3.14 11.84 ± 8.78 .969
Time
Transporting 4.43 ± 1.59 4.17 ± 1.87 10.07 ± 14.56 5.76 ± 2.84 4.06 ± 1.20 5.48 ± 4.33 3.325*
Total
Time 28.66 ± 9.55 22.67 ± 8.04 30.08 ± 36.37 30.43 ± 9.17 25.34 ± 4.80 28.53 ± 23.52 .214
Score
Slalom 4.41 ± 1.18 3.55 ± 1.51 3.81 ± 1.41 3.46 ± 1.73 3.27 ± 1.62 3.92 ± 1.38 1.589
Score
Climbing 4.95 ± .21 4.95 ± .22 4.54 ± 1.30 4.86 ± .76 5.00 ± .00 4.68 ± 1.11 .336
Score
Crawling 8.82 ± .39 4.60 ± 1.06 4.73 ± .53 4.96 ± .19 4.90 ± .31 4.88 ± .33 .338
Score
Maneuvering 4.27 ± 1.03 4.10 ± 1.14 4.19 ± 1.39 3.86 ± 1.30 4.27 ± 1.20 3.56 ± 1.33 1.747
Score
Transporting 3.77 ± 1.23 4.02 ± 1.16 3.96 ± 1.59 3.93 ± 1.18 4.37 ± 1.07 3.28 ± 1.40 2.578
Total
Score 22.23 ± 2.09 21.21 ± 3.02 21.23 ± 3.79 21.07 ± 3.31 21.80 ± 2.38 20.32 ± 3.06 1.511

Legend: n = sample size, M ± SD = mean ± standard deviation, F = F-value of univariate ANOVA for interaction effect age*sex, * = 
significant p<.05. 
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Only the split time for the transporting task shows a 
significant difference. Here, the 8-year-old boys need the 
most time to perform.

- Explorative factor analysis
For item split times, the Kaiser-Meyer-Olkin KMO 

measure of sample adequacy is .81, and Bartlett’s test for 
sphericity is highly significant (p<.001) with a chi-square 
of 559.09 at 10 degrees of freedom. Thus, the sample of 
item split times is suitable for main component analysis. 
For item scores, the KMO measure of sample adequacy is 
.49, and Bartlett’s test for sphericity is highly significant 
(p<.001) with a chi-square of 69.45 at 10 degrees of 
freedom. Thus, the sample of item scores is suitable for 
main component analysis, too. 

Figure 2 shows the screeplots of the sample from 
the item split times and point values and illustrates the 
eigenvalues of the individual components.

For split times, one component can explain about 
73 % of the variance. With a second component, this 
increases to almost 86 %. For item scores, there are two 
components with a higher eigenvalue than 1.00. Both 
together can explain a cumulated variance of about 55 %. 
A third component would increase the variance explanation 
to 75 %. For split times, one component with an eigenvalue 
of 3.63 is clearly visible. The eigenvalues of the remaining 
components are all below the limit of 1. For item scores, 
these two components have eigenvalues of 1.61 and 1.14. 

Table III shows the component matrix of the factor 
loadings of the item split times of the items in a one-factor 
model.

Table III 
Component matrix of the main component analysis: factor 

loadings of the item split times (one-factor-model) and scores 
(two-factor-model) of the MobiScreen version 

for children from six to eight years. 

Indicator
Component for 

split times
Component for 

item scores
1 1 2

Slalom .94 .12 .82
Climbing .80 .78 -.24
Crawling .90 .10 .59
Maneuvering .73 .68 .20
Transporting .89 .72 -.16

Extraction method: Main component analysis

The factor loadings of the item split times range from 
.73 to .94 and from -.24 to .82 for item scores. For split 
times, a one-factor model is shown, for item scores, a two-
factor model could be assumed.

- Discriminant analysis
Table IV presents the results of discriminant analysis 

of the MobiScreen items, comparing healthy children to 
children with a confirmed medical diagnosis (e. g. ADHD, 
Obesity, Autism etc.).

Fig. 2 – Screeplots of the explorative factor analysis for the item split times (left) and scores (right) of the MobiScreen version for 
children from six eight years.  

Table IV 
Results of discriminant analysis between healthy children and children with a confirmed diagnosis for item split times, 

total time, item scores and total score for MobiScreen version for children from six to eight years. 
Indicator Healthy (n=114) Diagnosis (n=36) Wilks Lambda Chi-Square p
Time Slalom 4.49 ± .96 6.00 ± 3.08 .88 13.26 .000
Time Climbing 2.54 ± 1.22 5.85 ± 6.02 .84 17.89 .000
Time Crawling 3.17 ± 1.07 5.20 ± 5.47 .92 8.61 .003
Time Maneuvering 9.27 ± 4.19 13.10 ± 7.01 .89 11.46 .001
Time Transporting 4.58 ± 2.26 8.84 ± 11.67 .92 8.34 .004
Total time 15.71 ± 13.67 40.12 ± 31.81 .78 37.33 .000
Score Slalom 3.68 ± 1.47 4.00 ± 1.43 .99 1.27 .261
Score Climbing 4.96 ± .39 4.50 ± 1.28 .93 10.96 .001
Score Crawling 4.74 ± .73 4.92 ± .28 .99 2.06 .151
Score Maneuvering 4.24 ± 1.12 3.72 ± 1.47 .97 4.87 .027
Score Transporting 4.15 ± 1.21 3.44 ± 1.44 .95 8.14 .004
Total score 21.76 ± 2.70 20.58 ± 3.48 .97 4.43 .035
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Excepting the scores for the items slalom and crawling, 
all other variables show highly significant differences 
between groups in both split times and scores as well as 
the total time and total score.

Discussion
The aim of this study was to investigate the first aspects 

of validity of the new MobiScreen for children from six to 
eight years.

In the first step, a univariate ANOVA should show if 
there are differences between age groups and sex of the 
children. Only the split time for the transporting task shows 
a significant F value. Here, the 8-year-old boys need about 
ten seconds, compared to all other groups that need about 
four or five seconds. This could be due to the fact that in 
this group were the most children with a medical diagnosis.

To test construct validity, the item split times and 
scores were tested for their suitability for main component 
analysis. Both achieved significant KMO values and could 
thus be subjected to a main component analysis. The 
split times clearly show the assumed one-factor model of 
mobility. The scores show a two-factor model. Thus, the 
assumed model of mobility is not confirmed here. This 
may be due to the item difficulties or to the scale.

The discriminant analysis shows highly significant 
differences for nearly all variables, excepting the scores 
for slalom and crawling. On closer examination of the 
individual values, it can be assumed that the children with 
a medical diagnosis have motor deficits or even disorders, 
since in some cases they are 1.5 standard deviations below 
the values of healthy peers, as described in the ICD (***, 
2005).

Conclusions
1. The new MobiScreen for first and second graders 

shows the one-factor model of mobility as assumed.
2. The new MobiScreen for first and second graders 

can differentiate between healthy children and children 
with a medical diagnosis.

3. As a consequence, the current version of the 
MobiScreen can further be validated (criterion validity and 
diagnostic accuracy).
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Abstract
Background. Leprosy is a chronic disease caused by Mycobacterium leprae. It results in significant deformities and 

impairments which involve the peripheral nerves and skin. Even though leprosy has been declared as being eliminated as a 
major public health problem in India on December 2005 there are many people who have significant morbidity due to the 
disease. This study was done to determine the clinical profile and deformities in all leprosy cases in one of the Government 
leprosy rehabilitation homes in Tamilnadu.

Aims. The study was made to describe the pattern of deformities among the leprosy affected persons in a Government 
Rehabilitation home in Sub urban parts of Chennai and to describe the rehabilitation procedures performed in the inmates to 
improve their Activities of daily life (ADL).

Methods. This was a descriptive cross-sectional study of leprosy cases done at a Government Rehabilitation home. 
Results. A number of 130 cases were included in the study. Maximum cases belonged to the age group of >60 years and 

males were more than females. Among those included in the study 7.7 % had leonine facies and 38.47% had madarosis.73.07 
% had trophic ulcer and 53.8% had auto amputation of digits. Claw hand was the most common deformity found in 38.47% 
followed by ape thumb. Corneal opacity was found in 15.38% of cases. Trophic ulcers are treated by using pressure relieving 
footwear made of MCR material and teaching them to avoid pressure points by modifying their posture. Claw hand and ape 
thumb deformity are rehabilitated by using stretching exercises and use of splints or braces.

Conclusions. Though there are significantly lesser new infections due to lepra bacilli those already infected face significant 
deformities affecting their quality of life. Occupational therapy and a stretch exercises are of extreme importance as they 
prevent further worsening of the deformity also. Several efforts are being taken by health care authorities to reduce the burden 
faced by them and improve their quality of life by providing vocational and psychological support.
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Introduction
Leprosy Rehabilitation homes are usually occupied 

by leprosy cured or leprosy affected people. Leprosy 
is a chronic, non-suppurative inflammatory condition 
caused by infection with Mycobacterium leprae (Jopling 
& Dogall, 1996; Yawalkar, 2002; ***, 2016). It mainly 
affects the skin and the peripheral nerves. It is often called 
as Hansen’s disease named after the Norwegian physician 
who discovered the bacillus in 1874 (***, 2016; Paul et 
al., 2019). Leprosy is notable for its propensity to produce 
disability and stigma which requires rehabilitation. The 
World Health Organization (WHO) Expert Committee on 
Leprosy at its seventh meeting in 1997 defined a case of 
leprosy as follows (Paul et al., 2019): ”A case of leprosy is 
a person having one or more of the following features and 

who has still to complete a full course of treatment”:
- Hypo pigmented or reddish skin lesion(s) with 

definite loss of sensation.
- Involvement of the peripheral nerves, as 

demonstrated by definite thickening with loss of sensation.
- Skin smear positive for acid fast bacilli.
The disease is classified into five types according to 

immunological status. They are tuberculoid, borderline 
tuberculoid, mid borderline, borderline lepromatous, and 
lepromatous leprosy (Noordeen, 1994). Clinical features 
and the presence and number of bacilli determine the type 
of disease. For the purpose of treatment, the disease is 
classified as Paucibacillary (PB) and Multibacillary (MB) 
(Ridley & Jopling, 1966; ***, 1997). Nerve damage is a 
characteristic feature of the disease and is associated with 
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sensory and motor loss.  Long nerves of the hands and feet 
are affected first, which later get firm, hard and fibrosed 
(***, 1997).

Definitions of terms and concepts
The terms impairment, disability and handicap used in 

relationship with this disease is a three tier model in the 
process of disability and needs to be clearly understood 
(Tirkey et al., 2019; Thapa & Jha, 2013; Reyila et al., 
2019; Sukumar et al., 2010).

Disease → Impairment → Disability → Handicap
Impairment may be defined as any loss of psychological, 

physiological or anatomical structure or function. When 
impairment falls within the range considered normal 
for a human being, it constitutes a disability, but when 
fulfillment of a ”normal” role is prevented, the term 
handicap is used. The term deformity means a deviation 
from the normal size or shape of part of the body. The term 
mutilation means partial or complete absorption of a body 
part. Clearly, what is considered “normal” for a given 
individual will depend on a variety of social, economic 
and cultural factors.

This study was carried out to determine the prevalence 
of deformities among inmates of leprosy rehabilitation 
home in suburbs of Chennai and to determine the 
demographic parameters of those inmates. Additionally, 
the rehabilitation methods used for these patients were 
noticed. 

Hypothesis
This study was undertaken to describe the pattern 

of deformities and handicaps faced by the inmates of 
Rehabilitation home. The rehabilitation techniques used in 
the affected individuals will reduce their activity limitation 
and impairment and will bring about an improvement in 
activities of daily life (ADL)

Material and methods
Research protocol
The study was approved by the institutional review 

board with approval no. SMC/IEC/03/286 and the 
participants were enrolled after obtaining the consent 
from them or their guardians to participate in the research 
after explaining in detail about the project.

a) Place of the research
This study is a Descriptive Cross-sectional Study. The 

research took place in Government Rehabilitation home, 
Paranur, Chengelpet, in the period between 1 April – 1 
June 2020. 

b) Subjects and groups
All inmates were included in the study once they 

fulfilled the essential criteria. The inmates should have 
been affected by leprosy, cured or under treatment at the 
time of study. All the inmates who were included in the 
study were clinically examined and their deformities were 
noted in the preform. Demographic details were obtained. 

c) Applied tests
The deformities were classified based on location, onset 

and duration, involvement of nerves with neurological 
impairment were noticed. For this purpose, the deformities 
were classified as:

- Specific deformities: arises due to location infection 

with Mycobacterium leprae and included loss of eyebrows 
and nasal deformities.

- Paralytic deformities: results from damage to the 
motor nerves resulting in claw hands, foot drop and facial 
palsy.

- Anesthetic deformities: these are due to damage to 
the sensory nerves leading to ulceration and mutilation.

The grades of deformities were classified based on 
WHO classification

- Hands and feet involvement
Grade 0 no loss of sensation and no visible deformity 

or disability  
Grade 1 loss of sensation is present but no visible 

deformity 
Grade 2 visible deformity is present can be paralytic or 

anesthetic deformities 
- Eyes involvement
Grade 0 no eye problem or loss of vision 
Grade 1 eyes problem is present but vision is not 

severely affected can read at a distance of 6 meters 
Grade 2 severe visual impairment is present and 

includes corneal opacities, lagophthamos and iridocyclitis
d) Statistical processing
Quantitative variables were expressed as mean values 

and standard deviations, qualitative variables were 
summarized as counts and percentages. Data analysis was 
performed using Microsoft Excel.

In addition, the methods used for rehabilitation are 
mentioned. Thus, the major areas of rehabilitation of 
these patients involve the following areas of Occupation 
Therapy (Paul et al., 2019: Nkehli et al., 2021). This is 
done to make the affected individuals do their ADL 
(Activity of daily living). In the process of rehabilitation 
Assistive devices or technologies are used to compensate 
for the affected persons impairment. All the following 
measures were noted and monitored for each patient: 

- Gloves made of soft cloth to protect from heat during 
cooking, padding spoons, toothbrush, combs, razors, 
fork to protect from pressure injuries and to do self-care 
activities. Those with lost digits are managed with grip 
aids such as cosmetic prostheses. 

- Special training of these individuals to compensate 
for the prevention of injury to anesthetic limb must be 
taught. 

- Tendon transfer surgeries many be done in selected 
cases with contractures where some amount of movement 
may be restored.

- Vocational and entertaining activities should also be 
taken care of by the occupational therapist.

- Prevention of further deterioration of deformities can 
be achieved by using passive and active stretch exercises 
which improve the muscle strength. 

- Static and dynamic splits and brace can also be used 
in selected deformities.

- The commonly used splits for neuritis include ulnar 
neuritis slab for ulnar neuritis, Functional foot slab for 
posterior tibial neuritis, Palmar slab or median neuritis 
slab for median neuritis, Cock up slab for Radial neuritis.

- The splits used for deformity correction include the 
cylindrical splint for interphalangeal joint stiffness and 
finger wounds, Thumb Spica for thumb web contracture, 
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Functional slab for hand when there is a wound infection 
in this splint hand is held in the functional position with 
MCP (Metacarpophalangeal) joint at 45 degree PIP 
(Proximal interphalangeal) joint in 25 degree and DIP 
(Distal Interphalangeal) at 15 degree.

- Lumbrical slab and non weight bearing cast are used 
post operatively to help in early wound healing.

- Measures to offload the pressure points for plantar 
ulcers include Below knee cast with Bohler iron and 
Molded double rockers shoe (MDRS boot).

- Tendon transfer procedures may be attempted 
in few individuals to regain the lost function but this 
requires extensive rehabilitation plan and counselling the 
patient about the outcome. The outcome again depends 
on multiple factors like the tendon used, patient profile, 
postoperative care and rehabilitation etc. These patients 
also need to be taught about the self-help for Eyes, hand 
and feet.

- Self-care for eyes include wearing protective 
eyewear, performing passive eye exercises, washing 
the eyes to prevent dryness, use of lubricant eye drops, 
avoiding rubbing the eyes.

- Self-care for hands and feet include use of soft 
gloves, grip aids, appropriate footwear to prevent 
plantar ulcers, self-inspecting the foot taking adequate 
precautions, treating the wounds early.

Results
A total of 130 inmates were included in the study. Of 

the 130 inmates, 62 were females and 68 were male. The 
age distribution of the study population was majority of 
them were between the age group 31 to 40 years with 4 
inmates in this age group. A number of 10 inmates were 
in the age group 41 to 50 years, 44 were in the age group, 
51 to 60 years and 82 inmates were more than 60 years of 
age. Majority of them where from the rural background 
with 92 inmates from rural areas and 38 were from semi 
urban or urban areas. Majority of them were illiterate 
(106), while the rest were literate and had some form of 
formal education, majority of them were married (115) 
while 15 were not married (Table I).

Table I 
Demographic data.

Parameter Inmates
(n)

Percentage
%

Gender Male 68 52.3
Female 62 47.7

Age

31 to 40 years 4 3.1
41 to 50 years 10 7.7
51 to 60 years 44 33.8
>60 years 82 55.4

Background Rural 92 70.7
Semi-urban/urban 38 29.3

Education Illiterate 106 81.54
Literate 24 18.46

Marital status Married 115 88.5
Un married 15 11.5

The deformities were classified based on the WHO 
classification and it was noticed that almost all the 

inmates had anesthetic deformity and there was loss of 
sensation in all the inmates either in the hand or foot. 
Many of them had overlap of deformities and the highest 
grade is reported in our study.

Among the inmates it was noticed that the majority 
of them had anesthetic and paralytic deformities of grade 
½, which is an indication of neglected care during the 
early years of infection and probably delay in initiation 
of treatment or poor compliance to treatment or irregular 
treatment in the early stage of the illness.

It was noticed that specific deformities like leonine 
facies and madorosis was seen in 10 and 50 of the inmates 
respectively. Among the anesthetic deformities majority 
of them had trophic ulcers which included 95 inmates. 
Among those with trophic ulcer 80 of them had the ulcer 
in plantar aspect while 10 had the ulcer near the medial 
malleoli and 5 of them in the thenar and hypothenar 
aspect of the hand. A number of 70 of them had auto 
amputation of either one or more of the fingers of hand 
or foot. A number of 3 inmates had undergone transtibial 
amputation for non-healing ulcer previously. Among 
the paralytic deformities majority of them had claw 
hand deformity (50), while foot drop was seen among 3 
inmates. A number of 5 inmates had ape thumb deformity. 
Eye involvement also noticed among most of the inmates 
with 20 of them having corneal opacity impairing vision 
while none of them had lagophthamos or iridocyclitis

Classification of deformities as per the WHO grading 
system was also done and it was noticed that majority of 
them had Grade 2 deformity with respect to involvement 
of the hands and feet while visual impairment was seen 
among 20 inmates. Another 24 inmates had some eye 
problem but without vision threatening (Table II).

Table II 
Classification of deformities.

Type of deformity Inmates
(n)

Percentage
%

Specific 
deformity

Leonine facies 10 7.7
Madorosis 50 38.47

Anesthetic 
deformity

Loss of sensation 130 100
Trophic ulcer  95 73.07
Auto-amputation of 
digits 70 53.84
Transtibial amputation 
due to non-healing 
ulcer

3 2.3

Paralytic 
deformity

Claw hand 50 38.47
Foot drop 3 2.3
Ape thumb deformity 5 3.8

Visual 
deformity

Corneal opacity 20 15.38
Lagophthalmos 0 –
Iridocyclitis 0 –

Table III
Grades of deformity according to WHO classification.

Grade of deformity Hands & feet
n(%)

Eye
n(%)

Grade 0 0(0%) 84(64.6%)
Grade 1 5(3.8%) 24(18.46%)
Grade 2 125(96.2%) 20(15.38%)
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Discussion
There are very few studies which have been done to 

determine the prevalence of deformities and disabilities 
among the leprosy affected patients. The demographic 
characteristics of age, sex distribution in our study is 
similar to previous studies (Thapa & Jha, 2013; Ridley & 
Jopling, 1966). Our study has demonstrated that there is 
a significant morbidity associated with leprosy inmates in 
rehabilitation homes. More than 80 % of the inmates have 
Grade 2 deformities most of these are likely to be due to 
the neglect /delay in initiation of treatment by the affected 
individuals probably as a result of the stigma associated 
with the disease in the past this is slightly higher than those 
seen in other studies (Ridley & Jopling, 1966; Sankeret 
al., 2020; Nkehli et al., 2021). Visual impairment is seen 
in around 13% of the inmates which is also significantly 
hinders their activities of daily life. Majority of those with 
hand and foot deformities had a trophic ulcer which was 
most commonly seen in the plantar aspect of the foot and 
occasionally in the hands. Many of the inmates had auto 
amputation of digits either involving the fingers of hand or 
foot or both. Three inmates also had transtibial amputation 
due to non-healing ulcers.

Paralytic deformities were also noticed which is similar 
to previous reports (Thapa & Jha, 2013; Ridley & Jopling, 
1966; Sanker et al., 2020; Raghavendra et al., 2017). The 
predominant deformity that was noticed was claw hand and 
ape thumb deformity. Few inmates also had foot drop 

Visual impairment was noticed in 20 inmates which was 
life threatening in nature; 24 others had some form of eye 
problems but it was not life threatening.

Rehabilitation of these patients involves multi-centric 
approach with help of Rehabilitation physician neurologist 
and orthopedic surgeon playing a key role.

The trophic ulcers are managed by regular dressing 
and using collagen dressing in frequent intervals apart 
from treating the infected wounds with antibiotics based 
on wound swab reports. Further prevention of new ulcers 
is taken care of by using MCR and MCP footwear and 
avoiding posture that would create a pressure point.

Paralytic deformities are taken care by using stretching 
exercise to the affected area and by use of specific brace or 
splints. Few deformities are also taken care by reconstructive 
surgery for ape thumb and claw hand deformities. Further, 
the Government of India also provides a Rehabilitation Kit 
to all these affected individuals which contain custom made 
spoons, pens, phones etc. for easy use. This is done under the 
ADIP Scheme (Assistance to disabled persons for purchase/
fitting of aids/appliances) (***, 2016; Rao, 2021). Visual 
impairment is taken care by using lubricant eye drops, 
corneal surgeries and avoiding exposure keratitis. A scoring 
system called EHF scoring has been used to document the 
progression of deformities in Leprosy affected individuals. 
The EHF score calculates the sum of the individual WHO 
scores for each eye, hand, foot. Similarly, our patients were 
also monitored using this scoring system regularly (Paul et 
al., 2019).

After the recent implementation of the National 
leprosy control program and National Leprosy elimination 
program aimed at achieving elimination of transmission 
and new cases by the year 2005-2006, there has been a 

significant reduction in the incidence of new cases. This 
was possible due to the advances in drug therapy and 
implementation of the fixed drug combinations for the 
treatment leprosy infection along with support from the 
international organizations and many NGO however those 
previously affected now suffer from deformities which need 
reconstructive surgeries and supportive management. Great 
steps have been taken by the government to provide the 
same and this must be appreciated.

Our study brings to the fact that even though there has 
been an decrease in the incidence of new cases of leprosy 
over the past few decades, those who are already affected 
have significant morbidly and need rehabilitation not 
only to treat the deformities but also psychologically and 
socially. Efforts must be made to give vocational support to 
them also, so that they can carry out their daily activities. 
Enormous efforts are being taken by government and other 
NGOs to provide the best possible care for these inmates 
with deformities.

Conclusions
1. There has been a significant decrease in the 

incidence of new leprosy cases over the past few years due 
to significant efforts taken in this area by the governmental 
organizations. 

2. However, those previously affected by leprosy have 
significant morbidity inform of fixed deformities which 
requires rehabilitative care. 

3. These inmates need vocational and psychological 
support also. 

4. Occupational therapy and stretch exercises are of 
extreme importance as they prevent further worsening of 
the deformity also.

5. Several efforts are being taken in this regard by 
Governmental and NGO which need to be appreciated.
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Abstract
Background. Citrus fruits are beneficial in the fight against all forms of stress, predominating antioxidative actions.
Aims. The objective was to highlight the relationship between citrus and stress, citrus and oxidative stress, in a short 

synthesis from the PubMed perspective publications.
Methods. To highlight the relationship between citrus and stress, several combinations of keywords were selected: 

Lemons+Stress (L+S), Orange+Stress (O+S), Grapefruit+Stress (G+S), Lemons+Oxidative Stress (L+OS), Orange+Oxidative 
Stress (O+OS), Grapefruit+Oxidative Stress (G+OS). PubMed analyzed filter was Species.

Results. The earliest publications were for L and the most recent for G. The most numerous publications were for O. 
Publications for S were more numerous than OS for all three selected Citrus fruits. Most studies were in humans for O+S and 
in animals for O+OS. The number of publications related to L+OS, O+OS, G+OS showed an increasing dynamic over time, 
both for N and for An and H, the highest number being in 2018.

Conclusions. 1) Interest in studies dealing with L+S/L+OS and O+S/O+OS was greater than research interest for G+S/
G+OS. 2) Studies on the combination of citrus fruits and S were consistently more numerous, thus proving less interest in 
research related to L, O and G in relation to oxidative stress. 3) Publications for L, O and G, in combination with S and OS, 
although more numerous for animals, show that there is a growing interest in research involving human subjects. 4) The 
number of studies related to the three selected citrus fruits in combination with S and SO had an upward dynamic from the 
first publication until 2018, proving an increasing interest over time for these subjects.

Keywords: citrus, stress, oxidative stress, PubMed.
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Introduction
Citrus fruits are part of the family Rutaceae, subfamily 

Aurantioideae, of the Citreae. They are fruit trees that give 
fruits called “citrus”, such as: orange, lemon, grapefruit, 
tangerine, etc. (Mueller et al, 2019). There is a wide variety 
of citrus fruits: Citrus sinensis - includes oranges, as original 
fruits; Citrus Limon - includes classic lemons; Citrus 
reticulata - includes tangerines; Citrus Paradisi - includes 
grapefruit. We list some important benefits (Chhikara et al., 
2018): they are not very caloric; provide useful fibers for the 
regulation of intestinal transit; provide vitamin C (Baldini 
et al, 2018); they are rich in minerals, calcium, potassium, 
magnesium (Czech et al., 2020). The limits of citrus fruit 
utilization are very low. We list some of them: excessive 
consumption can lead to hypervitaminosis; too frequent 
consumption and in large quantities is not recommended. 
They are beneficial in the fight against all forms of stress, in 
particular they have an important action against oxidative 

stress (Mahmoud et al., 2019).
Animal studies have always been a foundation for 

research and are, in most thematic approaches, the oldest 
chronologically. On the other hand, in recent years, studies 
involving human subjects are increasingly numerous, 
for most subjects involving natural resources and their 
connection with health, such as plants, fruits or plant 
extracts.

Hypothesis
Research presents an interest in citrus in general, but 

citrus and stress, citrus and oxidative stress  relationships 
have very few studies, given the number of publications 
found on the PubMed site.

Objectives
The objective was to highlight the relationship between 

citrus and stress, citrus and oxidative stress, from PubMed 
publications.
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Material and methods
PubMed site was the research database for the obtained 

information.
Keywords. The selected keywords were: citrus (lemon = 

lemon = L; oranges = orange = O; grapefruit = G), stress (S) 
and oxidative stress (oxidative stress = OS).

PubMed filters. The search criteria were represented by 
the analysis of the Species filter with the sub filters: animals 
(animals = AN), humans (oter animals = H).

Periods of research. The number of publications 
displayed is the one announced by the site at the date of the 
search, before the year of the onset of the pandemic, 2018.

Study design. Criteria for the organization were the 
following:

1) Comparative analysis of the total number of 
publications, for the chosen key word combinations related 
to Citrus 

2) Comparative analysis of the keyword combinations 
chosen for S and OS, related to the Speciesfilter 

3) Analysis of keyword combinations between the three 
Citruses and OS, relative to the Species filter

Results
1. Comparative analysis of the total number of 

publications, for the chosen key word combinations related 
to Citrus (Fig. 1).

The earliest publications were for L, from 1959, and the 
most recent, for G, from 1983. Overall, the most numerous 
publications were those related to O, both for Citrus in general 
(1986) and for the keyword combinations O+S (1963) 
and O+OS (729). Comparing the two types of keyword 
combinations regarding S and OS, it is noted that for all three 
selected Citrus (L, O, G), studies for S were more numerous 
than the ones for the OS. The biggest differences between the 
number of publications related to S and OS were related to O, 
for N (1986 vs 753) and H (934 vs 324).

Fig. 1 - Comparative analysis of the total number of publications, 
for the chosen key word combinations related to Citrus. 

2. Comparative analysis of the keyword combinations 
chosen for S and OS, related to the Species filter (Fig. 2)

For the keywords combination of Citrus + Stress (L+S, 
O+S, G+S), it is noted that most studies were with human 
subjects and for O+S (934); the fewest studies were with 
humans and for G+S (21). For the keywords combination 
of Citrus + Oxidative Stress (L+OS, O+OS, G+OS), it is 
noted that most studies were with animals and for O+OS 
(339); the fewest studies were with human subjects and for 
G+OS (13). 

3. Analysis of keyword combinations between the three 
Citruses and OS, relative to the Species filter

a) L+OS analysis (Fig. 3; Table I)
The first publications about L+OS were in 1990. The 

number of publications related to L+OS presented an 
increasing dynamic over time, both for N and for An and 
H, the highest number being in 2018 (45.2/year - N; 22.9/
year - An; 12.6/year - H). Publications that included human 
subjects were consistently lower compared to those on 
animals. The differences between N-An, N-H, An-H were 
not significant.

Fig. 3 - Dynamic analysis of N/Year for L+OS. 

Table I 
Statistical analysis for L+OS.

Period 1990-2018 N An H
Mean 27.95 13.95 7.95
Standard deviation 23.1391 11.6896 6.4678
p - comparison with N – 0.2 0.1033
p - comparison between An and H – – 0.2216

b) L+OS analysis (Fig. 4; Table II)
The first publications about L+OS were in 1980. The 

number of publications related to L+OS presented an 
increasing dynamic over time, for N and An and H, the 

Fig. 2 - Comparative analysis of the keyword combinations chosen for S and OS, related to the Species filter. 
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highest number being in 2018 (53.7/an - N; 24.1/an - An; 
22.6/an - H). Publications that included animals, although 
consistently slightly more numerous, were numerically 
close to those on human subjects. The differences between 
N-An, N-H, An-H were not significant.

Fig. 4 - Dynamic analysis of N/Year for O+OS.

Table II 
Statistical analysis for O+OS.

Period 1990-2018 N An H
Mean 31.8 14.84 14.08
Standard deviation 30.4744 13.9744 13.2661
p - comparison with N – 0.1509 0.1433
p - comparison between An and H – – 0.4848

c) G+OS analysis (Fig. 5; Table III)
The first publications about G+OS were in 2000. The 

number of publications related to L+OS presented an 
increasing dynamic over time, both for N and for An and 
H, the highest number being in 2018 (4.1/an - N; 2.9/an - 
An; 1.3/an - H). Publications that included human subjects 
were consistently lower compared to those on animals. The 
differences between N-An, N-H, were not, but the An-H 
difference was significant (p=0.0454).

Fig. 5 – Dynamic analysis of N/Year for G+OS. 

Table III
Statistical analysis for G+OS. 

Period 1990-2018 N An H
Mean 3.4 2.4 0.93
Standard deviation 1.7454 1.2355 0.5906
p - comparison with N – 0.1266 0.2492
p - comparison between An and H – – 0.0454

Discussion
The present article constitutes a continuation of previous 

researches of the authors, regarding the polyphenols (Jurcău, 
2012) and antioxidants (Jurcău & Jurcău, 2013; Jurcău at al., 
2019a: Jurcău at al., 2019b).

1. Comparative analysis of the total number of 
publications, for the chosen key word combinations related 
to Citrus. The fact that N for Citrus is very close to N for 
Citrus+S, for all three citrus categories chosen (L=1078, 
L+S=1053; O=1986, L+S=1963; G=86, G+ S=81), could 
be explained by the fact that citrus fruits are considered 
important in relation to stress. The significant number of 
publications for Citrus+OS denotes interest in the use of 
selected citrus fruits in the context of oxidative stress. Among 
the three citrus fruits selected, the greatest research interest 
was shown for O, both in combination with S (1963) and 
with OS (729), and the least for G (G+S=81, G+OS =43). 
This may lead to the idea that studies on G+S/G+OS are still 
recent for the two main types of stress, psychological and 
oxidative.

2. Comparative analysis of the keyword combinations 
chosen for S and OS, related to the Species filter. For L and 
G, both in combination with S and OS, the highest number 
of publications was for An (L+S=354, L+OS=253; G+S=38, 
G+OS=33). In contrast, in the case of O, for the O+S 
combination studies with human subjects predominated 
(934), and for O+, those with animals (324). It thus proves 
that studies with human subjects, although numerically close 
to those on animals, are still less interesting for research.

3. Analysis of keyword combinations between the three 
Citruses and OS, relative to the Species filter. The dynamic 
evolution of N/Year for all three citrus fruits selected in 
combination with SO, compared to the Species filter, was 
increasing, which proves that the interest in time related to 
these studies is important and in a continuous evolution. 
This fact could be explained by the fact that recently, the 
incidence of oxidative stress is increasing, hence the need 
for stress modulation and the evaluation of antioxidant 
resources, of which citrus fruits are a part.

4. Mechanism of action of citrus fruits in stress. 
Citrus fruits inhibit oxidative stress (Parhiz et al., 2015). 
They contain useful substances such as flavonoids. Thus, 
citroflavonoids provide antioxidant and antihemorrhagic 
protection (Singh et al., 2020), strengthen the vascular walls. 
Hesperidin is a citrus flavonoid that reduces stress-related 
damage by inhibiting oxidative stress, inflammation, and 
apoptosis, allows for the increase of protective enzymatic 
and non-enzymatic antioxidants (Maurya et al., 2018). Citrus 
essential oil can have beneficial effects on inflammation, 
inhibit the production of pro-inflammatory cytokines in 
induced oxidative stress (Samie et al., 2018) and increase 
resistance to physical and mental stress.

Conclusions
1. Interest in studies dealing with L+S/L+OS and O+S/

O+OS was greater than research interest for G+S/G+OS .
2. Studies on the combination of citrus fruits and 

S were consistently more numerous, thus proving less 
interest in research related to L, O and G in relation to 
oxidative stress.
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3. Publications for L, O and G, in combination with S 
and OS, although more numerous for animals, show that 
there is a growing interest in research involving human 
subjects.

4. The number of studies related to the three selected 
citrus fruits in combination with S and SO had an upward 
dynamic from the first publication until 2018, proving an 
increasing interest over time for these subjects.
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Abstract
Background. Thyroid gland is susceptible to oxidative stress. It uses hydrogen peroxide for hormone synthesis and the 

removal of thyroid tissue may trigger the increase of pro-oxidant processes.
Aims. We investigated the antioxidant effects of quercetin and curcumin on the oxidative stress parameters in rats with 

hemithyroidectomy. 
Methods. Male albino Wistar rats with hemithyroidectomy were used. The animals were randomly allocated in the 

following groups: group CMC -received carboxymethyl cellulose (CMC) 1%; Que 20 group -quercetin 20 mg/kg/day; Que 40 
group -quercetin 40 mg/kg/day; group Euthyrox -1.3 μg/kg/day of sodium levothyroxine; Curcumin 15 group -15 mg/kg/day 
of curcumin; Curcumin 30 group -revived 30 mg/kg/day of curcumin. The parameters of the oxidative stress were investigated 
in serum and thyroid homogenate. Thyroxine (T4) and TSH levels were also evaluated.

Results. Quercetin 40 mg/kg/day or Curcumin 30 mg/kg/day administration produced significant modifications: in serum, 
decreased malondialdehyde (MDA) and increased catalase level; in thyroid gland, decreased MDA, increased glutathione 
(GSH) and catalase levels. Thyroxine and TSH levels were not modified significantly.

Conclusions. Quercetin and curcumin protected against oxidative stress by decreasing the lipid peroxidation and increasing 
the antioxidant protection. Curcumin presented the best effects. 

Keywords: thyroidectomy, curcumin, quercetin, oxidative stress, antioxidants. 
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Introduction
Thyroid gland surgical removal is required in several 

pathological conditions such as: thyroid papillary and 
follicular carcinomas, medullary thyroid carcinoma, thyroid 
hyperactivity (thyrotoxicosis), thyroid hypertrophy (goiter), 
suspicious nodule, non-toxic goiter, toxic multinodular goiter 
(Biello et al., 2022). Thyroidectomy is performed through 
different surgical techniques: total thyroidectomy, near total 
thyroidectomy (both lobes are removed, only a little thyroid 
tissue is preserved) and hemithyroidectomy (lobectomy) 
(Cirocchi et al., 2015). Thyroidectomy is a surgical 
manoeuvre that involves many risks and complications 
(recurrent laryngeal nerve damage, hemorrhages, infection, 
postsurgical hypocalcaemia if the parathyroid glands are 
damaged) (Christou & Mathonnet, 2013). Thyroid tissue 
removal activates the oxidative stress because of the redox 
imbalance that may occur in the hormone production: 
hydrogen peroxide (H2O2) is involved in T4 and T3 synthesis 
(for iodine formation under thyroid-peroxidase action) and 
its level directs the thyroid gland toward normal or abnormal 

activity (Mahmood et al., 2021).  
Oxidative stress may be significantly reduced by 

numerous natural extract compounds and among them, 
curcumin and quercetin proved their efficacy through 
numerous experiments (Gupta et al., 2013; Trujillo et al., 
2013; Yang et al., 2020; Chittasupho et al., 2021). 

Quercetin, a flavonoid found in several foods (vegetables, 
fruit, tea, etc.), may activate the mechanisms involved in 
the protection against osteoporosis, some cancer types, 
cardiovascular or respiratory diseases (Boots et al., 2008) 
through its antioxidant, antitumor, antimicrobial, antifungal, 
anti-parasite, anti-inflammatory effects (Yang et al., 2020). 
However, precaution in quercetin administration must be 
taken in consideration since few studies present its anti-
thyroid effects (goiter development and thyroid hormones 
altered synthesis) (Dos Santos et al., 2011; Giuliani et al., 
2014).

Curcumin, a polyphenol from the ginger family used as 
spicy food additive, in numerous studies showed beneficial 
effects such as antioxidant, anticancer, anti-inflammatory 
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or antibacterial properties (Hewlings & Kalman, 2017), but 
also protective effects on the thyroid gland and hormone 
synthesis (Abdelaleem et al., 2018; Dong  et al., 2022).

Hypothesis
The experiment started from the hypothesis that quercetin 

and curcumin may present favorable effects if administered 
after hemithyroidectomy. 

Material and methods
Research protocol
a) Place, period, materials used in the research
The experiment was realized in Physiology Department, 

Iuliu Hatieganu University of Medicine and Pharmacy Cluj-
Napoca, it observed 86/609/EEC Directive and received 
the approval of the Ethics Committee of the University (no. 
245/29.12.2020). Male albino Wistar rats underwent partial 
thyroidectomy realized with microsurgical instruments 
sets under aseptic conditions and under anesthesia that was 
induced by ketamine 10% (2.5 mg/100 gbw) and xylazine 
hydroxichloride 2% (50 mg/100 gbw). A microscope Foot 
Pedal IOR 1990 (with magnification 40x) was used during 
the procedures: peripheral vessels were clamped to avoid the 
massive bleeding, submandibular glands were identified and 
separated, the superficial layer of deep cervical fascia and 
the infrahyoid muscles were dissected, the subjacent tissues 
were exposed. The right lobe of rats’ thyroid was removed.

On the 14th day of the treatment, mild anesthesia 
induction preceded the collection of blood samples from 
retro-orbital plexus. Later, the animals were euthanized 
through profound anesthesia that was realized with ketamine 
10% (5 mg/100 gbw) and xylazine hydroxichloride 2% (100 
mg/100 gbw) and thyroid samples were collected.

All the administered solutions were purchased from 
Merck Darmstadt, Germany.

b) Subjects and groups
Forty male albino Wistar rats (weights 180 – 200 g) 

were randomly allocated into 5 groups (N=8), hosted in 
cages and maintained in standard environmental conditions 
(temperature 21 ± 2 °C, relative humidity 55% ±5 ) with 
access ad libitum to filtered tap water and food, with one 
week without any procedures prior to the experiment, for 
their acclimation. 

After 72 hours from the surgical procedures, the 
treatment was introduced. The rats received for 14 days, 
by oral gavage, at the same time (between 8:00 and 9:00 
a.m.), 5 mL/day of solution, as following: group CMC 
- received carboxymethyl cellulose (CMC) 1%; Que 20 
group - quercetin 20 mg/kg/day; Que 40 group - quercetin 
40 mg/kg/day; group Euthyrox -1.3 μg/kg/day of sodium 
levothyroxine; Curcumin 15 group -15 mg/kg/day of 
curcumin; Curcumin 30 group - received 30 mg/kg/day 
curcumin.

Applied tests 
Oxidative stress investigation
From blood and thyroid homogenate, the oxidative 

stress parameters were evaluated: malondialdehyde (MDA) 
(Conti et al., 1991), reduced glutathione (GSH) (Hu, 1994), 
oxidized glutathione (GSSG) (Vats et al., 2008) and catalase 
(Pippenger et al., 1998). As an important indicator of the 
oxidative stress, the GSH/GSSG ratio was calculated and 
interpreted. 

Hormonal determinations
From the blood, the thyroxine level was determined 

using Rat T4 (Thyroxine) ELISA Kit, and TSH level with 
Rat TSH ELISA Kit.

c) Statistical processing
For statistical analysis, GraphPad Prism version 5.03 

for Windows, GraphPad Software, (San Diego California 
USA) was used, One-way ANOVA followed by the Post-test 
Tukey. The significance level was set at p<0.05.

Results
All the rats survived the experiment. The investigated 

parameters presented the following analyzed and interpreted 
results.

A. Oxidative stress investigation
1. Serum
The lipid peroxidation was investigated in serum 

through malondialdehyde (MDA), which was decreased 
significantly by quercetin 40 mg/kg/day compared to 
CMC (p<0.01) and Euthyrox (p<0.05) administration, and 
by curcumin 30 mg/kg/day (p<0.001) in comparison with 
CMC and Euthyrox treatment (Fig. 1A). Glutathione (GSH) 
levels (Fig. 1B) and ratio GSH/GSSG (Fig. 1D) did not 
have significant modifications. The group Que 40 presented 
significant increases of the glutathione disulfide levels 
only when compared to Que 20 group (p<0.05) (Fig. 1C). 
Serum catalase was increased significantly in Que 40 group 
compared to CMC (p<0.01) and Que 20 (p<0.05) groups, 
and after curcumin treatment: Curcumin 15 group presented 
significant increases compared to CMC (p<0.001) and 
Que 20 (p<0.05) groups while Curcumin 30 group showed 
significant increases (p<0.001) compared to CMC and Que 
20 or when compared to Euthyrox group (p<0.01) (Fig.1E).

2. Thyroid Gland 
In the remaining lobe of thyroid gland, MDA was 

decreased significantly (p<0.001) in Que 40, Euthyrox and 
Curcumin 30 groups compared to Que 20 group and when 
compared to CMC group, in Que 40 (p<0.05), Euthyrox 
(p<0.05) and in Curcumin 30 (p<0.001) groups. The greatest 
significant reduction (p<0.001) of lipid peroxidation was 
produced by Curcumin 30 mg/kg/day administration 
compared to CMC, Que 20 and Curcumin 15 groups (Fig. 2A). 
Glutathione level showed significant increases (p<0.001) in 
all treated groups, compared to control group (CMC). Que 
40 increased significantly (p<0.01) the GSH level compared 
to Que 20, Euthyrox and Curcumin 15 groups. In Curcumin 
30 group, GSH had the greatest increase (p<0.001) compared 
to CMC, Que 20, Euthyrox and Curcumin 15 groups (Fig. 
2B). Glutathione disulfide, compared to CMC group, was 
decreased significantly in Que 40 (p<0.05), Curcumin 15 
(p<0.01) and in Curcumin 30 (p<0.05) groups (Fig. 2C). In 
remaining thyroid homogenate, compared to CMC group, 
the ratio GSH/GSSG was significantly increased in Que 
20 (p<0.05), Que 40 (p<0.001), Curcumin 15 (p<0.01) and 
in Curcumin 30 (p<0.001). When compared to Euthyrox 
group, Que 40 and Curcumin 30 showed significant 
increases (p<0.01) of ratio GSH/GSSG (Fig. 2D). Thyroid 
catalase was increased significantly in Que 40 (p<0.05) 
and in Curcumin 30 (p<0.001) groups, compared to CMC 
group. The administration of curcumin in dose of 30 mg/
kg/day increased significantly (p<0.01) the catalase level in 
comparison with Euthyrox treatment (Fig. 2E). 
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Fig. 1 – The parameters investigated in serum of rats with hemithyroidectomy: MDA, GSH, GSSG, GSH/GSSG, catalase in adult male 
Wistar rats treated, for 14 days after right thyroid lobe removal, with quercetin, curcumin and Euthyrox compared to carboxymethylcel-
lulose (CMC) administration. 

Fig. 2 – Oxidative stress parameters in remaining rats thyroid: MDA, GSH, GSSG, GSH/GSSG, catalase in adult male Wistar rats 
treated for 14 days after right thyroid lobe removal with quercetin, curcumin and Euthyrox, compared to carboxymethylcellulose 
(CMC) administration. 
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B. Hormonal Determination 
TSH levels did not present significant modifications 

among the groups of rats with hemithyroidectomy (Fig. 
3A). Quercetin administration in dose of 20 mg/kg/day 
increased significantly (p<0.05) the thyroxine (T4) levels 
compared to Euthyrox treatment (Fig. 3B).  

Discussion
Hypothyroidism evolves in parallel with oxidative stress 

(Chakrabarti et al., 2016), therefore it requires antioxidant 
protection. In the present study, in rats with experimental 
hemithyroidectomy, the effects of quercetin and curcumin 
administrated each in two different doses were evaluated. 
Many studies present quercetin as a polyphenolic flavonoid 
with antioxidant effects in diabetes mellitus (Dhanya, 
2022), atherosclerosis (Jia et al., 2019), neurodegenerative 
diseases (Benameur et al., 2021), in exposure to noxious 
factors (electromagnetic waves, UV light etc) (Xu et al., 
2019) and with influences on the thyroid functionality 
(Capriglione et al., 2021). Curcumin, a natural polyphenol, 
presents antioxidant properties by inhibiting the hydrogen 
peroxide, superoxide radical, nitric oxide radical (Joe & 
Lokesh, 1994), activities that recommend it as a potential 
effective treatment of the oxidative stress produced by 
thyroidectomy. In our study we used Euthyrox (sodium 
levothyroxine) as a positive control, the synthetic T4 
hormone used for hypothyroidism treatment.

In serum, malondialdehyde was decreased significantly 
by quercetin 40 mg/kg/day compared to CMC (vehicle), 
results that are in concordance with those presented 
by Lebda et al. in their study performed in rats with 
propylthiouracil-induced hypothyroidism, treated through 
gavage with 50 mg/kg/day quercetin (Lebda et al., 2018). 
Bhattacharya et al. described in their study, performed in 
adult women with hypothyroidism, the enhancing of lipid 
peroxidation (Bhattacharya et al., 2014), a pathway that was 
limited in our study by the administration of quercetin (40 
mg/kg/day) but not by Euthyrox (1.3 μg/kg/day) treatment. 
Curcumin 30 mg/kg/day administration produced lipid 
peroxidation inhibition, similar result with those presented 

by Alizadeh and Kheirouri in their review (Alizadeh & 
Kheirouri, 2019). Significant increased levels of oxidized 
glutathione were recorded in our study in serum of rats that 
received 40 mg/kg/day of quercetin, compared to the lower 
dose (20 mg/kg/day), results that present the pro-oxidant 
activity of this medication on GSH, in concordance with 
Mateus et al. study that revealed the quercetin oxidative 
effects on glutathione (Mateus et al., 2018).  As Kohman 
et al. presented the decreased antioxidant protection as 
the main cause of the oxidative stress in hypothyroidism 
(Kochman et al., 2021) the administration of antioxidants 
may re-establish the redox balance. In our study, quercetin 
or curcumin oral administration decreased the serum 
lipid peroxidation and increased antioxidant enzymatic 
protection (catalase level), the best effects being produced 
by the curcumin treatment, similar to those presented by 
Ramírez-Mendoza et al. in their study performed in rats 
exposed to ozone and treated with this natural polyphenol 
from turmeric (Ramírez-Mendoza et al., 2022). The 
significant serum catalase increases in the rats that received 
40 mg/kg/day of quercetin is in concordance with the 
results presented by Demkovych et al. in their experiment 
performed in rats with experimental periodontitis treated 
for 7 days with this natural compound, 100 mg/kg 
intramuscular injection (Demkovych et al., 2019).

In the remaining thyroid tissue, quercetin 40 mg/
kg/day, Euthyrox or curcumin administration decreased 
significantly the lipid peroxidation, a process that is 
related to hypothyroidism (Chakrabarti et al., 2016). 
The greatest decrease of MDA in the thyroid tissue was 
produced by curcumin 30 mg/kg/day administration, 
result that is concordant with those presented by Abd 
El-Twab and Abdul-Hamid in their study performed in 
rats with lithium-induced thyroid impairment but treated 
with 60 mg/kg/day of curcumin in oral administration, 
for 6 weeks (Abd El-Twab & Abdul-Hamid, 2016). The 
antioxidant protection in thyroid tissue was stimulated by 
both natural polyphenols, the best effects being realized by 
the curcumin administration in dose of 30 mg/kg/day. Our 
results are in concordance with those provided by Kumar 

Fig. 3 – TSH and Thyroxine levels in rats with hemithyroidectomy followed by treatment, for 14 days, with quercetin, curcumin and 
Euthyrox compared to carboxymethylcellulose (CMC) administration. 
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and Mahobiya in their study on thyroid of mice exposed 
to E. Coli, treated with mitochondria-targeted curcumin 
(Kumar & Mahobiya 2017). Quercetin 40 mg/kg/day 
produced a significant increase of catalase level in the 
remaining thyroid tissue of rats, result that is concordant 
to that presented by Sriraksa et al. in their experiment 
performed in rats with experimental Parkinson’s disease, 
when administration of quercetin stimulated the increased 
of catalase in high levels in hippocampus (Sriraksa et al., 
2012). The greatest increase of catalase level was realized 
by curcumin administration in dose of 30 mg/kg/day, result 
that is in concordance with those presented by Abd El-
Twab and Abdul-Hamid, but at a higher dose (60 mg/kg/
day) (Abd El-Twab & Abdul-Hamid, 2016).

Several authors reported the inhibitory effect of higher 
doses of quercetin (50 mg/kg/day) after intraperitoneal 
administration (Giuliani et al., 2014), results that we did 
not record, perhaps because of the administration route 
that realized a different bio-distribution of the investigated 
polyphenol metabolites (Dos Santos et al., 2011).

In the present study, TSH and thyroxine levels 
were evaluated but the results did not present important 
modifications. Increases of TSH were reported by Ozaki 
et al. (Ozaki et al., 2012) in their research performed in 
mice with partial thyroidectomy, effects that we did not 
record. The same researchers presented decreases of T4 
levels, results that we observed, too. The non-significant 
modifications of TSH recorded in our study in the treated 
groups may be explained by the unaffected type 2-5’/3’ 
deiodinase in the pituitary gland and CNS, even in severe 
stressful conditions (Gereben & Salvatore, 2005), the 
administered treatment efficiently preserving the function 
of hypothalamus-pituitary-thyroid (HPT) axis.

Conclusions
1. In serum, curcumin 30 mg/kg/day administration 

presented the best effects on oxidative stress, with 
significant decreases of lipid peroxidation and significant 
increases of the catalase level.

2. In the thyroid gland, curcumin 30 mg/kg/day 
administration had the best effects on oxidative stress, 
decreasing significantly the MDA and increasing 
significantly the antioxidant protection (GSH/GSSG ratio 
and catalase level).

3. Euthyrox administration decreased significantly the 
lipid peroxidation only in the thyroid tissue. 
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Inflammatory arthritis suspicion in siblings – 17 year old 
male with ankylosis spondylitis and 15 year old female with 
juvenile idiopathic arthritis: a case report  

Nadina Liana Pop, Daniela-Rodica Mitrea
Department of Physiology, Iuliu Hatieganu University of Medicine and Pharmacy Cluj-Napoca, 
Romania 

Abstract
Background. Ankylosis Spondylitis (AS) and Juvenile Idiopathic Arthritis (JIA) are both debilitating osteoarticular 

diseases with a variable degree of genetic transmission that does not produce active diseases in all persons genetically altered. 
It is considered that for developing an active form of ankylosis spondylitis or juvenile idiopathic arthritis, many factors are 
implicated such as environmental or living conditions or viral infections. In both diseases, the positive diagnosis is confirmed 
by considering specific criteria regarding patient’s symptoms, physical examination, laboratory and imagistic tests.

Case presentation. We present a case of two siblings, a 15 year old female and a 17 year old male, without significant 
personal pathological history, with a confirmed ankylosis spondylitis mother, both having an early onset of the symptoms 
specific to JIA and AS, respectively. Both patients were evaluated by a rehabilitation medicine specialist; also blood tests and 
radiological investigation were performed.

Conclusions. The presented case of two siblings with different suspected osteoarticular diseases having a mother with 
ankylosis spondylitis, suggests that a genetic factor may have high importance in these diseases’ onset. 

Keywords: ankylosis spondylitis, juvenile idiopathic arthritis, genetic factor, young patient.

Abbreviations: ANA - anti-nuclear antibody, anti-CCP - anti-cyclic citrullinated peptide antibodies, AS - ankylosis 
spondylitis, CRP - C reactive protein, ESR - erythrocyte sedimentation rate, HLA - human leukocytic antigen, JIA - juvenile 
idiopathic arthritis, SLE - Systemic lupus erythematosus, RF - rheumatoid factor.
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Background
Juvenile Idiopathic Arthritis (JIA) includes a group of 

diseases with an early onset, in children under 16 years 
old with chronic inflammation of the joints of unknown 
origin, for more than 6 weeks. A study from 2021 reports 
that in European populations, the annual incidence rate for 
all forms of JIA is between 1.6 - 23/100,000 (Thomas et 
al., 2021).  

The International League of Associations for 
Rheumatology have developed a classification of Juvenile 
Idiopathic Arthritis regarding the number of affected joints 
in the first 6 months of the disease, different extra-articular 
involvement and presence or absence of additional markers 
(rheumatoid factor-RF and human leukocytic antigen-
HLA-B27). JIA can have a polyarticular form (involving 
more than four joints within the first 6 months) and an 
oligoarticular form (affecting one to four joints in the first 

6 months) (Petty et al., 2004). 
The differential diagnosis of JIA in a child with acute-

onset monoarthritis includes septic arthritis, trauma, and 
hematologic diseases. In cases of oligoarticular JIA, the 
affected joint can be swollen and warm, but not very 
painful, sensitive or red. In contrast, septic arthritis is 
the probable diagnosis if the child presents fever and 
extremely painful and erythematosus joint. Systemic lupus 
erythematosus (SLE) should be taken into consideration 
especially if the patient is a young girl with polyarthritis 
(Oberle et al., 2014). 

The diagnosis of JIA cannot be established through 
specific laboratory tests, but some haematological inves-
tigations can reflect the severity of the disease. The most 
useful laboratory tests include inflammatory markers like 
erythrocyte sedimentation rate (ESR) and C-reactive pro-
tein (CRP), and also complete haemoleucogram. ESR and 
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CRP levels are mostly used to evaluate the activity of the 
disease or for the treatment monitoring. Haemoleucogram 
can show anaemia associated with low serum iron, which 
is usually attributed to the chronic disease. Children with 
active disease can present leukocytosis and increased 
platelet count (Kim & Kim, 2010). 

Several studies showed that the diagnosis utility of 
rheumatoid factor (RF) serology in children is low and 
it should be performed in patients with polyarthritis, for 
prognostic significance. Other laboratory tests include 
serology for the presence of anti-nuclear antibody (ANA), 
particularly for the patients with oligoarticular onset 
disease and anti-cyclic citrullinated peptide (anti-CCP) 
antibodies, which may indicate severe disease. Children 
that have symptoms of enthesitis-related arthritis should be 
tested for HLA-B27 (Kim & Kim, 2010).  

Conventional radiology and ultrasonography are often 
used for affected joints evaluation or for intra-articular 
fluid identification. Joint assessment in JIA is also done 
by standard magnetic resonance (MR) imaging, but 
unfortunately there is no imaging modality that can alone 
confirm the diagnosis (Kim & Kim, 2010).

Finally, the test results should be interpreted for each 
patient aside because most of the rheumatological tests 
lack in specificity. However, laboratory and radiological 
tests can help the clinician, but the diagnosis of JIA is 
essentially a clinical one (Kim & Kim, 2010).

Ankylosing spondylitis (AS) is an immune-mediated 
arthritis, part of the spondyloarthropathies group that also 
includes reactive arthritis, psoriatic arthritis and enteropathic 
arthritis. Patients with these conditions usually develop 
spinal and pelvic joint dysfunction and are genetically 
associated with HLA-B27. Spondyloarthropathies manifest 
with entheses and subchondral bone marrow inflammation 
and abnormal osteoproliferation. Ankylosing spondylitis is 
more frequent in young male and specific symptoms include 
low back pain, early morning stiffness that ameliorates with 
movement and stooped posture. Patients can also present 
extraarticular manifestations, involving the gastrointestinal 
tract, eyes or the cardiovascular system. The association of 
AS with HLA-B27 was first described over 40 years ago 
and remains the strongest known relationship between a 
major histocompatibility complex antigen and a disease. 
A study of the United Kingdom population revealed that 
HLA-B27 is present in 90–95% of patients with ankylosing 
spondylitis, in 60–90% of patients with reactive arthritis, 
and in 80–90% of children with juvenile ankylosing 
spondylitis (Sheehan, 2004). 

From a pathogenetic point of view, HLA-B27 forms 
a complex with β2-microglobulin which can bind short 
antigenic peptides. After their presentation on the cell 
surface, the complexes are recognised by the cytotoxic 
lymphocytes which then kill the infected cell. Over time, 
several theories tried to explain the ways in which HLA-B27 
might predispose to spondylarthritis, such as the capability 
of HLA-B27 of presenting potentially arthritogenic 
peptides to cytotoxic T lymphocytes (Sheehan, 2004).

However, at present, there is no consensus regarding 
the exact way in which HLA-B27 is involved in AS and 
there is no successful treatment that targets HLA-B27 or 
its functional pathways. 

Case Presentation
The first patient (patient 1), a 15 year old female, 

without any significant pathological history, came in 
September 2022 to a rehabilitation medicine consult, 
complaining of intermittent mechanical pain at the 
left wrist, cervical and dorsal spine, which had started 
approximately 2 months before, for which no treatment 
was applied. From the anamnesis, we noted a family 
history of an active ankylosis spondylitis in the patient’s 
mother. The physical examination revealed a dorso-
lumbar scoliosis, a slight hypertrophy of the cervical 
vertebrae C7 transvers process, a cervical-dorsal 
paravertebral muscle contraction, a Schober test of 14/15 
cm, and crackling and slight pain when mobilizing the 
left wrist. The patient denied any recent muscle or bone 
injuries or any chronic medication intake. 

Laboratory tests for patient 1 revealed normal 
values for ESR and CRP, normal folic acid, normal 
urine examination, with a moderate to severe anaemia 
(haemoglobin 7.9g/dL, haematocrit 28.3%, medium 
erythrocyte volume 61.1fL, mean corpuscular 
haemoglobin 17.1pg, mean corpuscular haemoglobin 
concentration 27.9g/dL, red blood cell distribution width 
18.5%), monocytosis (9.5%) and eosinophilia (8.3%).

Radiological investigations showed dorsal scoliosis 
(Fig. 1) and microgeodes at the left carpian semilunar 
bone level (Fig. 2; Fig. 3). In this context, the diagnosis 
for patient 1 was dorsal spine pain syndrome in the context 
of dorsal scoliosis, left wrist pain syndrome, suspicion of 
Juvenile Idiopathic Arthritis. 

Fig. 1 – Dorsal spine X-ray for patient 1. 
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Fig. 2 – Left wrist X-ray for patient 1.

Fig. 3 – Left wrist X-ray for patient 1 (enhanced).

The second patient (patient 2), a 17 year old male, 
brother of the patient 1, without any significant pathological 
history, came in September 2022 to a rehabilitation medicine 
consult, complaining of pain of mixed character at the 
shoulders, elbows, knees and lumbar spine, that had started 
approximately 3 months before and for which he did not 
take any medication. The patient stated that the low back 
pain was accompanied by morning stiffness that ameliorated 
after he started his daily routine. The physical examination 
revealed lumbar spine rectitude position, a Schober test of 
13.5/15 cm, right elbow and right shoulder with movement 
crackling, without any other significant pathological findings 
at the consult moment. 

Laboratory test for patient 2 showed normal values for 
ESR, CRP, normal urine examination, with monocytosis 
(8%) and eosinophilia (7.5%). Radiological tests revealed 
lumbar scoliosis, lumbar spine rectitude position (Fig. 
4), irregularities of the left sacrum-iliac articulation, 
osteocondensation of the 1/3 medium part of both sacrum-
iliac articulations and enhancement of both sacrum-iliac 
articular space, more evident on the left side (Fig. 5).

Fig. 4 – Lumbar spine X-ray for patient 2.

Fig. 5 – Pelvic X-ray for patient 2.

The diagnosis for patient 2 was low back pain syndrome, 
lumbar scoliosis, ankylosis spondylitis suspicion. 
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Discussion
The onset of both conditions, AS and JIA is influenced 

by genetic and environmental factors. Juvenile idiopathic 
arthritis is the most common chronic arthropathy of 
childhood and is associated with variants in the genes 
encoding the human leukocyte antigens-HLA (Prahalad 
& Glass, 2008). Several studies presented the higher risk 
for the children of women with AS than the children of 
men with AS for ankylosing spondylitis development, 
suggesting that the uterine environment or breast feeding 
may play an important role, or the women with this disease 
carry more susceptibility factors than men (Brophy et al., 
2003).

However, a 2016 review suggested that genetic 
heritability of the genes currently associated with AS 
is 24.4%, with 20.1% attributed to HLAB27 loci alone 
(Brown et al., 2016). In the context that, genetically, AS 
presents with a sibling or with a first-degree relative, 
recurrence risk ratio in AS (the likelihood of AS in a sibling 
or first-degree relative of a patient with AS compared with 
the prevalence in the general population) between 52–94 
(Sheehan, 2004), our suspicion of an ankylosis spondylitis 
diagnosis for patient 2 is a relevant one, especially if taking 
into consideration the patient’s symptoms and radiological 
test results.

The age of AS onset is, for 90% of the patients, 
between 15 and 40 years old, similar to our case (Sieper et 
al., 2002). However, in literature are presented cases of the 
late onset of disease, for instance a man, 58 years old, with 
a two month history of arthralgia and bilateral temporal 
region pain, one month history of fever and an unusual 
localization of enthesitis in the temporal muscle (Kanda 
et al., 2019).

As presented in our case, most patients with AS 
complain of peripheral symptoms, as Li et al. reported in 
2021 in a case-control study, in which from a total of 199 
patients with juvenile onset of AS, 58.5% of the patients 
presented peripheral symptoms at disease onset, and only 
1.9% of patients had extra-articular manifestations (Li et 
al., 2021). 

The diagnosis of AS must be confirmed as early as 
possible from the onset of the specific symptoms because 
of the complications that may occur (cardiovascular, 
gastrointestinal, ophthalmological), to initiate the early 
treatment that can prevent them. Among the cardiovascular 
and pulmonary complications, the following can be 
mentioned: aortitis, aortic valve disease, conduction 
disturbances, cardiomyopathy, ischemic heart disease, 
interstitial lung disease, ventilatory impairment produced 
by the chest wall restriction, sleep apnea, spontaneous 
pneumothorax (Momeni et al., 2011). Clinicians should 
be aware of a possible AS diagnosis especially in young 
men, as cardiovascular complications could be as severe as 
acute myocardal infarction after only 6 weeks from the AS 
diagnosis (Wan et al., 2021). 

In patient 1, there is also highly suspected a form of 
arthritis, as microgeodes are specific bone modifications 
and genetically, JIA is linked with the HLA complex, which 
the patient has probably inherited from her mother. In our 
opinion, patient 1 could develop rheumatoid arthritis (RA) 

in adult life, as it is well known that this disease is also 
linked to HLA-complex and has a genetic contribution. 
Studies reported that the “Bermuda triangle” of rheumatoid 
arthritis onset consists of genetics, environmental factors 
and autoimmunity, in which the heritability of RA was 
estimated to be around 60%, with the contribution of HLA 
to heritability between 11-37% (Kurkó et al., 2013). 

Moreover, oligoarticular JIA is the most commom 
chronic inflammatory arthritis of childhood that usually 
affects the hip, wrist or elbow. A case series from 2017, 
reports four female patients, with a mean age of 11.5 years, 
diagnosed with oligoarticular JIA. One of the cases was a 
15 year old female, who had swelling, decreased motion 
and pain in hand wrist, negative RF and ANA, normal right 
wrist X-ray but extensive carpal synovial proliferation, 
marked bone marrow edema, two bone cysts and bone 
erosion on the MRI exam (Lepore et al., 2017). Similar 
to this case presented by Lepore et al., our patient had 
the same age at symptoms onset, negative FR, but with 
modifications of the semilunar right bone, which we 
consider to be a sign of the disease activity and possible 
negative prognostic. 

 The fact that both patients, with the same living 
conditions have monocytosis with eosinophilia can suggest 
a possible viral or bacterial infection (active or past) and/
or a probable intestinal parasites infestation, which is yet 
to be determined. 

Although the diagnosis of both AS and JIA is a clinical 
one, other paraclinical investigations may help the clinician, 
such as articular ultrasound, serum detection of HLA-B27 
or other specific tests to exclude a viral or a bacterial cause 
for the patients’ symptoms. We consider that particularly, 
the HLA-B27 detection is important in this case as the 
genetic familial background for the two siblings includes 
articular inflammatory disease, the mother’s ankylosis 
spondylitis.

In conclusion, our opinion is that the case of these 
two siblings with different types of inflammatory arthritis 
suspicion, with a family history of an AS mother, is a case 
that has to be carefully investigated and the clinicians 
should be aware of the genetic importance in these disease 
types.

Conclusions
1. Both AS and JIA with a childhood onset should 

be carefully observed by clinicians as they can develop 
a series of complications in adult life, with an important 
impact on patient’s life. 

2. A family history of an inflammatory arthritis 
increases the risk of AS and JIA, as both are correlated with 
HLA complex genes and helps the clinician to orientate to 
a positive diagnosis.
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Autumn sports competitions in search of tradition
(Huedin - 1st ed., Răchițele-Mărgău - 11th ed. and Cămărașu - 8th ed.) 
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Friday and Saturday, 14-15 October 2022, marked the 
start of a special sports competition in Huedin – the first 
edition of the football championship of special schools 
in the Cluj County, and also the resumption, after the 
pandemic lockdown, of two athletic competitions of the 
rural areas of Cluj County – cross country Cup “Vălul 
Miresei” [Brides’Veil] in Răchițele, and Cămărașu Sports 
Contest, all events being under the auspices of Cluj County 
School Inspectorate, represented by the general deputy 
inspector Cristian Simion Potoră, and school inspectors 
Crina Laura Ionescu and Mihaly Bela.

These competitions managed to gather a high number 
of participants, hundreds of school children from villages 
and special schools, dozens of teachers and officials from 
the three locations mentioned.

The Special Middle School of Huedin, represented by 
school master Paşcalău Mariana, sports teacher Lucaciu 
Adrian, kinetotherapist Simula Adriana and Ciupei 
Mihaela, teacher, organized on Friday, 14 October, the 
first edition of the Cluj County Football competition on 
reduced ground, between special schools. There were 
110 participants – players and supporters of teams from 9 
special schools of Cluj County.

Local officials were invited to the event, Mircea 
Morosan, Mayor of Huedin, Marius Fracas, manager of 

family-type homes for children, plus the directors of all 
the schools competing: Paşcalău Mariana – Special Middle 
School Huedin”; Feldrihan Viorica, director and Delia 
Pal, deputy director of the “Miron Ionescu” School Center 
for Inclusive Education of Cluj-Napoca; Gabriel Vȃtcă, 
director and Teofana Sferle, deputy director of “Samus” 
Special Professional School Cluj-Napoca; Horia Matiş, 
director of “Octavian Goga” Highschool Huedin and also 
over 35 teaching staff, trainers and coaches of the teams. 

The participant pupils formed 14 teams that represented 
the 9 special schools in the Cluj County: Huedin Special 
Middle School, “Samus” Special Professional School, 
“Miron Ionescu” School Center for Inclusive Education, 
Special Technological Professional College for the Deaf, 
Special School for the Visually Impaired, ”Kozmutza 
Flora” Special Secondary School for the Deaf, Special 
Transylvania School from Baciu and Special Technological 
College from Dej.

The main objectives of the event were the physical 
development, building initiative, courage, wellbeing and 
motivation, development of a healthy immune system, 
team spirit and collaboration based on a set of rules, 
promoting cultural and education values through sports, 
nurturing tolerance and fairplay in the society.

The results of the championship were as follows: 
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Cross country competition “Vălul Miresei” Cup, 
Răchițele (11th edition) took place on Saturday, 15 
October 2022, in the commune of Mărgău. There were 
140 pupils participating, from the schools of Răchițele, 
Izvorul Crișului, Sâncraiu, Beliș, Mărișel, Săcuieu, Râșca, 
and Special Middle School of Huedin, accompanied by 
teachers and supporters. The organizers of the event were 
Margau Local Council and Mayor, represented by Mayor 
Suciu Sorin, and Rachitele Middle School, represented by 
School Master Matiș Monica.

General ranking: 
Loc School
1. Middle School „Ady Endre” Sâncraiu
2. Middle School Săcuieu
3. Middle School Răchițele
4. Middle School „Kos Karoly” Izvorul Crișului
5. Middle School „Pelaghia Roșu” Mărișel
6. Middle School Râșca
7. Middle School „Avram Iancu” Beliș
8. Middle School Specală Huedin

Place
Age groups

Boys
born 2006 and older

Boys
born 2007 and younger

Girls 
born 2006 and older

Girls 
born 2007 and younger

1.
“Miron Ionescu” School Center 
for Inclusive Education, Cluj-
Napoca

Special Technological Professional 
College for the Deaf, Cluj-Napoca

Școala Profesională Specială 
„Samus” Cluj-Napoca

Centrul Școlar pentru 
Educație Incluzivă Cluj-
Napoca

2.
Special Technological 
Professional College for the Deaf, 
Cluj-Napoca

“Miron Ionescu” School Center for 
Inclusive Education, Cluj-Napoca – –

3. “Samus” Special Professional 
School Cluj-Napoca

“Samus” Special Professional 
School Cluj-Napoca – –

4. Special School of the Visually 
Impaired Cluj-Napoca

”Kozmutza Flora” Special 
Secondary School for the Deaf, 
Cluj-Napoca

– –

5. Special Middle School Huedin Special Middle School Huedin – –

6. Special Technological College 
Dej

Transylvania Special Secondary 
School Baciu – –

Singles competition results by school years:

Loc Girls
Years 2-4

Boys
Years 2-4

Girls
Years 5-6

Boys
Years 5-6

Girls
Years 7-8

Boys
Years 7-8

1. Potra Andreea Maria 
-Săcuieu 

Gere Teofil 
-Sâncraiu

Barabas Nora
-Sâncraiu

Potra Mihai-Vlăduț
-Săcuieu

Betlendy Emma
-Sâncraiu

Romaniuc Constantin-
Andrei 
-Răchițele

2. Lovasz Bernadet
-Sâncraiu

Marton Laszlo Mate
-Sâncraiu

Varga Donatella
-Sâncraiu

Mihaly Elöd 
-Izvorul Crișului

Kolcsar Boroka
-Sâncraiu

Potra Radu-Florin
-Răchițele

3. Pleș Georgiana Florina
-Beliș

Pentek Erik-
Sâncraiu

Crișan Cristiana Selena
-Mărișel

Kelemen Gergo
-Sâncraiu 

Romaniuc Raluca
-Răchițele

Mihuț Daniel
-Răchițele

represented the School Inspectorate, a team of special 
teachers, Cluj County Council and the financer – the local 
council Cămărașu, represented by mayor Iancu - Marcel 
Mocean. The event benefited from the medical assistance 
of the Romanian Red Cross, Cluj branch, director Simona 
Bratu, and K’ team of Cluj - Flights aviation - Adrian 
Murguly & Andreea Hapca.

There were demonstrations for javelin, by Mihalcea 
Denisa – national junior champion, trainer Mihai Zară, 
and the young athletes Tucaliuc Octavian – 7th place in the 
Tokyo Paralimpic Games (javelin) and Prundariu Petrișor 
– 7th place in the European Paralimpcs (shotput), trainer 
Ciupei Ovidiu. 

The sports competition of Cămărașu (8th edition) 
took place at the same time with the previously described 
competition, the cross country of Rachitele, on 15 October 
2022.

The competition was organized by the director of 
Cămărașu Middle School, professor Prunean-Bagoși 
Felician Ștefan, and had 132 participants, pupils of 11 
village schools, accompanied by their sports teachers and 
school masters of Frata, Soporu de Câmpie, Apahida, 
Sânnicoară, Căianu, Livada-Iclod, Poieni, Mociu, Cătina, 
Geaca și Cămărașu.

Organization involved many enthusiastic people, led 
by Covaciu Florin, the director of the Sports High School 
of Cluj-Napoca, school inspector Mihaly Bela, who 
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Individual rankings:

Oina (Romanian baseball) shot:

Place Boys 
2008-2009

Girls 
2010-2011

Boys 
2010-2011

Girls 
2008-2009

1. Istrate Sergiu 
-Cătina

Trif Daria
-Cătina

Moldovan Andrei
-Apahida

Juchi Larisa Anicuța 
-Cămărașu

2. Mureșan Paul 
-Iclod-Livada

Forț Geanina 
-Poeni

Deac Radu-Vasile 
-Geaca

Kiraly Denisa
 -Cătina

3. Molnar Ionuț 
-Cămărașu

Vlasin Miriam Gesica 
-Sânnicoară

Moldovan Claudiu 
-Soporu

Iacob Codruța-Alina 
-Cămărașu

Long jump:  

Place Boys 
2008-2009

Girls 
2008-2009

Boys 
2010-2011

Girls
2010-2011

1. Mureșan Paul
Iclod-Livada

Petrean Raluca 
-Apahida

Moldovan Rareş 
-Frata

Vlasin Miriam Gesica 
-Sânnicoară

2. Pojar Pascu Mircea
-Apahida

Noghi Oana Denisa
-Mociu

Moldovan Andrei
-Apahida

Popean Aura 
-Cătina

3. Trifu Darius 
-Frata

Iacob Codruța-Alina
-Cămărașu

Botezan Nicolas Matei
-Geaca

Baba Antonia 
-Frata

Running (50 m):

Place Boys 
2012-2013

Girls 
2010-2011

Boys 
2010-2011

Girls 
2008-2009

Boys 
2008-2009

1. Matean Raul Cristian
-Cămărașu

Vlasin Miriam Gesica 
-Sânnicoară

Iusan Denis
-Apahida

Maties Daria 
-Apahida

Moldovan Marian
-Soporu

2. Rațiu Amos 
-Iclod-Livada

Forț Geanina
-Poeni

Șomlea Paul 
-Frata

Cserei Roxana
-Căianu

Nemes Cătălin 
-Căianu

3. Gădalean Sebastian 
-Căianu

Popean Aura 
-Cătina

Moldovan Rareş
-Frata

Iacob Codruța-Alina 
-Cămărașu

Pop Mario 
-Frata

Relay:

Series Place Relay 4x100    
2012-2013

Relay 4x150     
2010-2011

Relay 4x200     
2008-2009

Series I

1 Middle School Cămărașu Middle School “Ștefan Pascu” Apahida Middle School “Ștefan Pascu” Apahida
2 Middle School Căianu Middle School Soporu de Câmpie Middle School Cămărașu
3 Middle School Iclod -Livada Middle School “Liviu Dan” Mociu Middle School Cătina
4 Middle School Sânnicoara Middle School Sânnicoara Middle School Frata

Series II

5 Middle School Poieni Middle School Cătina Middle School Căianu
6 Middle School “Liviu Dan” Mociu Middle School Iclod-Livada Middle School Poieni
7 Middle School Frata Middle School Poieni Middle School Soporu de Câmpie
8 Middle School “Ștefan Pascu” Apahida Middle School Cămărașu Middle School “Liviu Dan” Mociu

Series III
9 Middle School Geaca Middle School Căianu Middle School Iclod -Livada
10 Middle School Cătina Middle School Geaca Middle School Sânnicoara
11 Middle School Soporu de Câmpie Middle School Frata Middle School Geaca

General ranking of schools: 
Place School

1 Middle School Cămărașu
2 Middle School Frata
3 Middle School “Ștefan Pascu” Apahida
4 Middle School Căianu
5 Middle School Cătina
6 Middle School Soporu de Câmpie
7 Middle School Poieni
8 Middle School “Liviu Dan” Mociu
9 Middle School Iclod -Livada
10 Middle School Sânnicoara
11 Middle School Geaca
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Huedin

Football play instance.

Total dedication on the football ground. Sports teachers and Huedin Town Hall 
officials.

Awards ceremony small boys. Awards ceremony older boys. Awards ceremony girls.

Răchițele

During girls cross country feat. Registration of runners on arrival.

Awards ceremony of the youngest athletes.

Organizing group before cross country start.

Teachers-trainers on the podium.

Start of the Awards ceremony.
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Cămărașu

Moment from the running relay. Rope pulling teams. Throwing the oina ball. 

Boys Awards ceremony. 

Girls on the podium with teacher of 
Cămărașu.

Medals and cups ready to be awarded. 

Crina Laura Ionescu
lauraionescu2005@yahoo.com

Maria-Sofia Baias
mariabaias@yahoo.com

Cristian Potoră
cristipotora@gmail.com
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Elementary School Wellness Education. An 
Integrated Approach to Teaching the Whole Child.

1st Edition
Authors: Matthew Cummiskey and  Frances Cleland 

Donnelly    
Publisher: Human Kinetics, October, 2022; 240 pages

Two professors from West Chester University (WCU), 
Pennsylvania, Matthew Cummiskey and Frances Cleland 
Donnelly, well-known and experienced personalities in the 
field of wellness, more exactly in training future school 
wellness educators, have recently launched the first edition 
of a very different and special book, entitled Elementary 
School Wellness Education. An Integrated Approach to 
Teaching the Whole Child. A work originating in, and 
inspired and based on both WSCC (Whole School, Whole 
Community, Whole Child) and SHAPE America (Society 
of Health and Physical Educators) models and programs, 
but exclusively addressing to those teaching health 
education and/or physical education to the elementary 
school students.

The idea underlying this interesting and necessary
work is that time has already come for “for elementary
health education and physical education to evolve to a
new style of instruction”. A type of instruction called
School Wellness Education (SWE), and designed to better
meet the needs and fundamental interests of our days
generations of elementary school students. This means that
in comparison with  the traditional mode of instruction, it
presents a number of  essential advantages and benefits, of
which the most relevant are the following.

Thus, taking place in the gym, SWE tightly and 
creatively combines the theoretical learning activities  
usually taught in a classroom, with effective physical 
activity. This results in a lower need of rooms in schools 
and an increased duration of weekly physical activity 
the students will perform. On the other hand the students 
will perceive the respective lessons as full of fun, and the 
physical effort not really exhausting. Finally, the SWE 
approach promotes and stimulates an imaginative use of the 
traditional physical education equipment and gym. This is 
exemplified by a lesson on hockey passing combined with 
“teeth brushing” with the hockey sticks, and another one 
within which the students have to firstly  create an obstacle 
course, based on the structures of the heart (but using 
physical education equipment), after which they are  asked 
to move through the respective course. More exactly, to 
travel the same path the blood moves within the rooms of 
the heart, stopping at heart valves and changing the speed, 
to mimic the well known effects that the physical activity 
has on the blood circulation and heart activity.

While the first part of the book – Introduction to School 
Wellness Education – has four chapters, the second one 
consists in just two chapters and is dedicated to lesson 
plans; for Grades K-2 (chapter 5) and Grades 3 - 5, the 
last chapter. 

The first chapter starts with an announcement like a 
conviction: “the future is not health education and physical 
education; it is wellness education”. A text whose role is 
both to make a prediction and determine us to understand 
and assume that it is the time to enter a new era in education: 
the era of wellness education, “a holistic combination 
of health education and physical education”. Then, for 
making all the people, including the decision makers, to 
better understand and embrace this urgent need, the authors 
present an overall vision of SWE, discuss both its benefits 
and challenges, and place it in its historical context.

If the next chapter presents WSCC model and explores 
in detail each of its 10 components, with intend to make 
easy understandable the action steps to pursue when 
implementing it in schools, the third one concentrates on the 
emergent pedagogies, including the social and emotional 
learning, and social justice. Chapter fourth addresses a 
very actual topic during the covid 19 pandemic.  More 
exactly to the problem of how to prepare and teach school 
wellness education online, so that the final achievements to 
be similar to those of face-to-face instruction.

We have already mentioned before that the second part 
comes with SWE lesson plans, and provide  the teachers 
with formative and summative assessments too. Both the 
lesson plan handouts and the assessment tools (checklists, 
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rating scales etc.) being available online at HKPropel for 
ease use. 

As we have understood, this new book from Human 
Kinetics is intended to become a seminal resource, and 
to represent an impulse to make SWE approach the 
predominant mode of instruction in elementary school. 
In this hope and attempt the authors introduce the school 
wellness educator. This  specialist, considered  the 
cornerstone  of the whole school model, is charged with 
promoting wellness through school, community and 
family, and must be  capable to inspire and collaborate 
with all kinds of  other professionals; from  the classroom 
teachers  to the food service  employees (in the problems of 
students nutrition). And this because all of them can be of a 

help, in promoting SWE and making it efficiently.
Hence, implementing SWE at the elementary level 

education represents an imperative of our time. But for 
this to happen, all the schools must have a wellness policy 
and a university licensed wellness coordinator. This is 
why the book is provided with some ancillaries absolutely 
necessary and of great utility, to the instructors in the higher 
education settings. We are talking about a presentation 
package, consisting of more than 60 power points slides, 
an instructor guide, and a test package containing sufficient 
questions in different formats.  

  
Gheorghe Dumitru

ghdumitru@yahoo.com 
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FOR THE ATTENTION OF CONTRIBUTORS 

The subject of the journal 
The journal has a multidisciplinary nature oriented toward biomedical, health, exercise, social sciences fields, applyable in 

activities of physical training and sport, so that the dealt subjects and the authors belong to several disciplines in these fields. The 
main rubrics are: “Original studies” and “Reviews”.

The Journal is aimed at adapting the profile of the journal to scientific contemporaneity in the field of medical and pharmaceutical 
sciences and interdisciplinary integration with health, physical activity and biopsychosocial rehabilitation.

The journal will have the same contents: editorials, original articles, review articles, case reports, recent publications, events. 
The journal is open for publication to all members of the national and international scientific community and offers the possibility 
to promote young people involved in research, along with top researchers in the above mentioned fields.

Regarding “Reviews” the main subjects that are presented are: oxidative stress in physical effort; mental training; psycho-
neuroendocrinology of sport effort; physical culture in the practice of the family doctor; extreme sports and risks; emotional 
determinatives of performance; the recovery of patients with spinal column disorders; stress syndromes and psychosomatics; 
olympic education, legal aspects of sport; physical fitness/exercise in the elderly; psychomotricity disorders; high altitude sportive 
training; fitness; biomechanics of movements; EUROFIT tests and other evaluation methods of physical fitness; adverse reactions 
of physical fitness; sport endocrinology; depression in sportsmen/women; classical and genetic drug usage; Olympic Games etc.

Among articles devoted to original studies and researches we are particularly interested in the following: the methodo¬logy 
in physical education and sport; influence of some ions on effort capacity; psychological profiles of students regarding physical 
education; methodology in sport gymnastics; the selection of performance sportsmen.

Other articles approach particular subjects regarding different sports: swimming, rhythmic and artistic gymnastics, hand¬ball, 
volleyball, basketball, athletics, ski, football, field and table tennis, wrestling, sumo.

The authors of the two rubrics are doctors, professors and educators, from universities and preuniversity education, trai¬ners, 
scientific researchers etc.

Other rubrics of the journal are: the editorial, editorial news, reviews of the latest books in the field and others that are presented 
rarely (inventions and innovations, universitaria, preuniversitaria, forum, memories, competition calendar, portraits, scientific 
events).

We highlight the rubric “The memory of the photographic eye”, where photos, some very rare, of sportsmen in the past and 
present are presented.

Articles signed by authors from the Republic of Moldova regarding the organization of sport education, variability of the cardiac 
rhythm, the stages of effort adaptability and articles by some authors from France, Portugal, Canada must also be mentioned.

The main objective of the journal is highlighting the results of research activities as well as the permanent and actual dissemination 
of information for specialists in the field. The journal assumes an important role regarding the achievement of necessary scores of 
the teaching staff in the university and pre university education as well as of doctors in the medical network (by recognizing the 
journal by the Romanian College of Physicians), regarding didactic and professional promotion.

Another merit of the journal is the obligatory publication of the table of contents and an English summary for all articles. 
Frequently articles are published in extenso in a language with international circulation (English, French).

All the content of the journal is available immediately upon publication and is Open Access.
The Editorial Board of the Health, Sports & Rehabilitation Medicine journal informs its collaborators and readers that access 

to the journal is open and free. The journal does not have article processing or submission charges.
The journal is published quarterly and the works are accepted for publication in English language. The paper is sent by e-mail 

at the address of the editorial staff. The works of contributors that are resident abroad and of Romanian authors must be mailed to 
the Editorial staff at the following address: 

Health, Sports & Rehabilitation Medicine
Chief Editor: Prof. dr. Traian Bocu
Contact address: hesrehab@gmail.com or traian_bocu@yahoo.com
Mail address: Clinicilor street no. 1 postal code 400006, Cluj-Napoca, România
Phone:+40 264-598575
Website: www.jhsrm.org

Objectives 
Our intention is that the journal continues to be a route to highlight the research results of its contributors, especially by 

stimulating their participation in project competitions. Articles that are published in this journal are considered as part of the process 
of promotion in one’s university career (accreditation that is obtained after consultation with the National Council for Attestation 
of Universitary Titles and Diplomas).

We also intend to encourage the publication of studies and research, that include original relevant elements especially from 
young people. All articles must bring a minimum of personal contribution (theoretical or practical), that will be highlighted in the 
article.

In the future we propose to accomplish criteria that would allow the promotion of the journal to superior levels according 
international recognition. 

THE STRUCTURE AND SUBMISSION OF ARTICLES 
The manuscript must be prepared according to the stipulations of the International Committee of Medical Journal Editors 

(http://www.icmjee.org).
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The number of words for the electronic format:
– 4000 words for original articles;
– 2000 words for case studies;
– 5000-6000 words for review articles.
Format of the page: edited in WORD format, A4. Printed pages of the article will be numbered successively from 1 to the 

final page.
Font: Times New Roman, size 11 pt.; it should be edited on a full page, with diacritical marks, double spaced, respecting equal 

margins of 2 cm.
Illustrations:
The images (graphics, photos etc.) should be numbered consecutively in the text, with arabic numbers. They should be edited 

with SPSS or EXCEL  programs, and sent as distinct files: „figure 1.tif”, „figure 2. jpg”, and at the editors demanding in original 
also. Every graphic should have a legend, written under the image.

The tables should be numbered consecutively in the text, with roman numbers, and sent as distinct files, accompanied by a 
legend that will be put above the table. 

PREPARATION OF THE ARTICLES 

1. Title page: includes the title of article (maximum 45 characters), the name of authors followed by surname, work place, 
mail address of the institute and mail adress and e-mail address of the first author. It will follow the name of article in the English 
language. 

2. Abstract: For original articles a summary structured like this is necessary: (Background, Aims, Methods, Results, 
Conclusions), of maximum 250 words, followed by 3-8 key words (if is possible from the list of established terms). All articles 
will have a summary in the English language. Within the summary (abstract) abbreviations, footnotes or bibliographic references 
should not be used. 

Background, Aims. Description of the importance of the study and explanation of premises and research objectives.
Methods. Include the following aspects of the study: Description of the basic category of the study: of orientation and applicative. 

Localization and the period of study. Description and size of groups, sex (gender), age and other socio-demographic variables 
should be given. Methods and instruments of investigation that are used.

Results. The descriptive and inferential statistical data (with specification of the used statistical tests): the differences between 
the initial and the final measurement, for the investigated parameters, the significance of correlation coefficients are necessary. The 
specification of the level of significance (the value p or the dimension of effect d) and the type of the used statistical test etc are 
obligatory.

Conclusions. Conclusions that have a direct link with the presented study should be given.
Orientation articles and case studies should have an unstructured summary (without respecting the structure of experimental 

articles) to a limit of 150 words. 
3. Text 
Original articles should include the following chapters which will not be identical with the summary titles: Introduction 

(General considerations), Hypothesis, Materials and methods (including ethical and statistical informations), Results, Discussions 
results, Conclusions and suggestions. The conclusions should be formulated briefly, without comments extracted from the research, 
and numbered. Other type of articles, as orientation articles, case studies, Editorials, do not have an obligatory format. Excessive 
abbreviations are not recommended. The first abbreviation in the text is represented first in extenso, having its abbreviation in 
parenthesis, and thereafter the short form should be used.

Authors must undertake the responsibility for the correctness of published materials. 
4. References 
The references should include the following data:
For articles from journals or other periodical publications the international Vancouver Reference Style should be used: the name 

of all authors as initials and the surname, the year of publication, the title of the article in its original language, the title of the journal 
in its international abbreviation (italic characters), number of volume, pages.

Articles: Pop M, Albu VR, Vişan D et al. Probleme de pedagogie în sport. Educaţie Fizică şi Sport 2000; 25(4):2-8.
Books: Drăgan I (coord.). Medicina sportivă, Editura Medicală, 2002, Bucureşti, 2002, 272-275.
Chapters from books: Hăulică I, Bălţatu O. Fiziologia senescenţei. In: Hăulică I. (sub red.) Fiziologia umană, Ed. Medicală, 

Bucureşti, 1996, 931-947.
Starting with issue 4/2010, every article should include a minimum of 15 bibliographic references and a maximum of 100, 

mostly journals articles published in the last 10 years. Only a limited number of references (1-3) older than 10 years will be allowed. 
At least 20% of the cited resources should be from recent international literature (not older than 10 years). 

Peer-review process 
In the final stage all materials will be closely reviewed by at least two competent referees in the field (Professors, and Docent 

doctors) so as to correspond in content and form with the requirements of an international journal. After this stage, the materials will 
be sent to the journal’s referees, according to their profiles. After receiving the observations from the referees, the editorial staff shall 
inform the authors of necessary corrections and the publishing requirements of the journal. This process (from receiving the article 
to transmitting the observations) should last about 4 weeks. The author will be informed if the article was accepted for publication 
or not. If it is accepted, the period of correction by the author will follow in order to correspond to the publishing requirements.
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In order to check the quality of articles submitted for publication, the Health, Sports & Rehabilitation Medicine journal applies 
the method of single-blind peer review (the identity of reviewers, but not authors, is kept anonymous).
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