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ORIGINAL  STUDIES

The importance of physical activity in the rehabilitation 
program  of  female  oncopediatric  patients 

Alexandra Trăilă1, Elisabeta-Ioana Chera1,2, Patriciu Achimaş-Cadariu1,3, Alina Elena Pârvu2

1	 School	of	Medicine,	“Iuliu	Haţieganu”	University	of	Medicine	and	Farmacy	Cluj-Napoca,	Romania
2 Department	of	Functional	Sciences,	Pathophysiology	Discipline,	“Iuliu	Haţieganu”	University	of	
Medicine	and	Pharmacy	Cluj-Napoca,	Romania
3 Surgical	Oncology,	“Ion	Chiricuţă”	Oncology	Institute	Cluj-Napoca,	Romania

Abstract
Background. In the last 20 years, the survival rate in pediatric cancer patients has increased considerably, raising 

awareness about fertility and life quality. It is well known that physical activity plays an important role in cancer prevention 
and rehabilitation. 

Aims. The current study aimed to raise awareness about oncofertility and poor fertility counselling, highlighting the need 
for improvement and whether or not physical activity should be introduced as a rehabilitation method in cancer patients.

Methods. Of 125 female patients, only 30 were included in the study after applying the inclusion criteria. The subjects 
received a questionnaire containing 14 questions about their fertility status, oncologic treatment, and rehabilitation counselling.

Results.	The results showed that more than 86% of the subjects did not receive rehabilitation counselling, including 
fertility preservation methods and physical activity, and 80% could not conceive after cancer treatment. The results were 
statistically insignificant (p>0.05) because of the small number of subjects included in the study.

Conclusions.	The lack of rehabilitation counselling leads to an increase in infertility and a decrease in life quality. 
Rehabilitation through physical activity should become a standard care option for these patients, improving mental and 
physical health.

Keywords: oncopediatry, fertility, rehabilitation, physical activity. 
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Introduction 
Childhood cancer survivors in civilized countries 

represent about 80% of the children diagnosed and treated 
for cancer (Ward et al., 2019). Oncologic treatment is 
personalized according to the diagnostic and patient 
personal factors, being frequently multidimensional: 
chemotherapy, radiotherapy, targeted therapy, hormone 
therapy and surgery (Chow et al., 2016). Even so, cancer 
therapy is associated with short- and long-term side effects 
that may cause chronic and latent non-cancer disturbances 
and deteriorate life quality (Mina et al., 2017; Wittekind et 
al., 2021). For this reason, efforts are being made to limit 
the long-term effects of these treatments. 

There is a global initiative to improve oncology care 
by rehabilitation of cancer survivors in order to enhance 
healthcare quality (Kessel et al., 2018; Wittekind et al., 
2021). Rehabilitation of cancer treatment survivors remains 
an understudied area of rehabilitation science, and more 

research is needed in order to influence clinical practice. 
Multimodal rehabilitation should address a complex 
spectrum of interventions, such as physical exercises, 
nutritional, psychological, and risk factors prevention 
(Mina et al., 2017). Recently, many studies have shown 
that cancer rehabilitation through physical activity has 
a positive effect on the functional, physical, emotional, 
and mental side effects of cancer treatment survivors, 
improving their life quality (Hausmann et al., 2018). The 
current body of literature provides evidence in support 
of cancer rehabilitation programs in order to become a 
cornerstone of any cancer treatment plans (Tyrrell et al., 
2014; Zaami et al., 2021). 

In previous studies, exercise regimens as part of the 
rehabilitation program have been demonstrated to improve 
cancer patients’ life quality during and after treatment (Yağlı 
et al., 2015; Tsianakas et al., 2017). Although important 
findings from studies were highlighted and discussed, 
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supporting physical exercise is not a standard element of 
cancer therapy or rehabilitation. Cancer specialists and 
cancer support groups must educate patients about the 
advantages of physical exercise, particularly for symptoms 
such as tiredness, anxiety, depression, and a low sex drive 
that can influence the chance of a pregnancy, since prior 
research has shown the efficacy of such recommendations 
(Stout et al., 2017). 

The physical and psychological distress associated 
with cancer treatments, as well as infertility, fatigue, pelvic 
floor symptoms, and functional impairment, are significant 
problems The increased number of patients who will 
remain infertile after treatment, significantly affects the life 
quality at the time of diagnosis and later in adulthood, and 
is not to be ignored (Font-Gonzalez et al., 2016). 

Most children treated for cancer can expect healing 
with the preservation of reproductive function, but multiple 
treatment modalities can affect fertility. Numerous studies 
have evaluated the subsequent fertility problems of 
childhood cancer survivors (Romao & Lorenzo, 2017). In 
pediatric female patients with cancer diagnosed and treated 
when their reproduction function is not complete, fertility 
can be affected directly by involving reproductive organs 
or indirectly by inhibiting reproductive function (Penrose 
et al., 2013). Often female fertility can be affected either 
transiently or permanently by anti-cancer treatments. 
Actions to preserve fertility in pediatric cancer patients 
have become a matter of great interest due to the increased 
prognosis for multiple cancers (Smith et al., 2020). Despite 
this, the number of pregnancies obtained after the treatment 
of these patients with malignant lesions is lower than in 
the general population (Haggar et al., 2014). International 
guidelines recommend a discussion between a physician 
and their patients as early as possible. It is mandatory to 
acknowledge and document their risk of infertility due to 
illness and treatment, as well as their wish to have children 
after cancer treatment, and help by providing information on 
fertility conservation methods. In order to reduce or prevent 
such a risk, personalized fertility preservation/restoring 
strategies, have been developed, allowing successful 
pregnancies in oncopediatric survivors (Silvestris et al., 
2020). As recommended by the American Society of 
Clinical Oncology (ASCO) and the European Society of 
Medical Oncology (ESMO), sperm cryopreservation and 
embryos/oocytes cryopreservation are standard strategies 
for maintaining fertility in male and female patients (Loren 
et al., 2013). Other methods (e.g. gonads pharmacological 
protection, gonadal tissue cryopreservation) are still 
considered experimental techniques (Peccatori et al., 
2013). However, new data have recently emerged and have 
to be considered. 

Oncopediatric patients’ fertility depends on several 
factors, including patient age, type and dose of therapy, 
and the anatomical area targeted by the therapy (Howell 
& Shalet, 1998). Therefore, when advising on fertility 
preservation, it is important to consider all these factors 
(Wasilewski-Masker et al., 2014). There is still no 
consensus on the selection of patients who would benefit 
from the preservation of fertility. Some are in favour of 

the fact that all patients should benefit from this due to the 
impossibility of detecting patients who will recover with 
minimal treatment and those who will have recurrences 
requiring additional gonadotoxic treatment (Romao & 
Lorenzo, 2017). 

Chemotherapeutic agents affect both the reproductive 
and endocrine function of the ovary (van de Loo et al., 
2019). Iatrogenic ovarian failure induced by cancer 
therapy may have a dramatic impact on the patient’s life 
quality too because the reduced hormone bioavailability 
causes premature menopause with unpleasant vasomotor 
symptoms, sleep and genitourinary disorders, and 
cardiovascular diseases and osteoporosis (Silvestris et al., 
2020). The risk of premature ovarian failure increases with 
age and varies with the regimen, duration, and cumulative 
dose of chemotherapy. Of the women who are treated 
with methotrexate, cyclophosphamide, or 5-fluorouracil, 
about 60-80% will develop premature ovarian failure 
(Meirow et al., 1999). A significant number of women 
who regained ovarian function after chemotherapy had an 
increased risk of early menopause even many years after 
stopping treatment. Besides the direct gonadotoxic effect, 
chemotherapy and radiotherapy also have an indirect 
effect on fertility by causing long-time side effects such 
as fatigue and low libido, influencing the quality of life of 
cancer survivors (Silvestris et al., 2020).

Hypothesis 
The purpose of the current study was to identify 

the infertility risk factors in an oncopediatric female 
patient survivors group and the potential benefits of a 
rehabilitation plan that includes physical activity.

Material and methods
Research protocol
a)	 Period	and	place	of	the	research
This project was approved by the  Ethics Committee of 

“Iuliu Haţieganu” University of Medicine and Pharmacy 
Cluj-Napoca, România. The study was performed in 
the  Oncology Institute “Ion Chiricuţă” in Cluj-Napoca, 
România, in May 2022. 

b)	 Subjects	and	groups
Participants (n=125) were identified from the patients 

diagnosed and treated at the Oncology Institute in Cluj-
Napoca between 2008-2020. Eligibility criteria were: 
female sex, treated childhood cancer and aged over 20 years 
at the time of the study, informed consent to participate in 
the study, and contact data available. The exclusion criteria 
were: females survivors of pediatric cancer treatment aged 
under 20 years at the time of the study, oncologic treatment 
over 18 years of age, women with more than one cancer, 
endocrinopathies or other chronic diseases that may 
influence patients’ fertility, lack of the informed consent 
or contact data.

c) Applied	tests
After the inclusion criteria have been applied, only 

30 patients have been enrolled in the study. By using 
semistructured interviews, demographic, medical and 
rehabilitation information were collected via a 14 items 
questionnaire. The demographic variables collected 
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included age and rural or urban settlement. Medical 
variables included cancer type and stage, date of diagnosis, 
type of treatments, disease status, fertility status and the 
presence or absence of cancer rehabilitation counselling 
at the beginning of the study. Fertility after cancer 
therapy was assessed based on the presence or absence 
of menstrual cycles, the number of abortions, the number 
of births, the type of birth (cesarean or vaginal) and the 
number of children obtained after treatment. Rehabilitation 
data included information about patients’ rehabilitation 
counselling before and after the cancer treatment.

d) Statistical	processing
Data were checked for normal distribution by using 

the Shapiro-Wilk test and for homogeneity of variance by 
Brown-Forsythe test. Then data were presented as mean 
± standard deviation (SD) unless indicated otherwise.  
To compare group differences, the χ2 test was used for 
categorical variables and ANOVA analysis of variance 
with Tukey’s post hoc test for continuous variables with 
normal distribution. Pearson’s correlation and stepwise 
multiple linear regression were used to identify associations 
between different variables. For all analyses, p value<0.05 
was considered significant. Microsoft Excel, MedCalc 
V158 and Hi square test were used to perform statistical 
analysis.

Results
The analysis of the patients’ settlement revealed 

that half of the patients come from urban areas and the 
other half come from rural areas. Patients in rural areas 
had a higher percentage of pregnancies obtained after 
oncological treatment (26.7%), compared to those in urban 
areas (13.3%) (Table I).

Table I 
Demographic analysis of fertility.

Births + abortions yes/no
 yes no Total
Rural 4 (26.7%) 11 (73.3%) 15
Urban 2 (13.3%) 13 (86.7%) 15

 6 (20%) 24 (80%) 30

An assessment of the age at the onset of the disease, 
the age at first pregnancy and the current age was also 
performed. It was found that the oncopediatric female 
survivor group’s average age of the diagnosis was 15 
years, the current age average was 24 years, and that 
most patients had their first pregnancy at around the age 
of 22 years (Table II).

Of the patients included in the study, most were 
diagnosed with head and neck tumours (36.7%) (Table 
III). Of these, only 9.1% were able to obtain a pregnancy 
after cancer treatment, with infertility among them being 
90.9% (Table IV). The best fertility was shown in bone 
tumours (50%), followed by ovarian tumours (40%). 
Patients with abdominal and hematological tumours 
have a lower percentage of pregnancies, 25% and 12.5% 
respectively (Table IV). 

Regarding the correlation between the received 
oncological treatment and the possibility of obtaining 
a pregnancy, the results of the study were not relevant 
(p>0.05). Chemotherapy was associated with a fertility 
rate of 21.1%, radiotherapy with a fertility rate of 14.3%, 
and surgery with a fertility rate of 22.2% (Table IV)

Another focus of the study was the rehabilitation 
counselling for fertility before cancer therapy and the 
importance of fertility preservation (Table V). The 
questionnaire regarding rehabilitation counselling 
collected data about receiving or not counselling 
information, about receiving fertility counselling before 
starting cancer treatment, and about the importance of 
preserving fertility; 86.70% of patients did not receive 
any rehabilitation counselling on fertility, and 96.70% 
of them considered the issue of fertility preservation in 
cancer patients to be important.

Table II 
Mean age at first pregnancy.

Current age Age at the onset
of the disease

Age of first
pregnancy

min 19 7 18
max 31 17 29
mean 24±3.003 15±2.266 22±3.09

Table III 
Oncologic treatment and cancer localization.

 Abdomen Head and neck Hematology Bone Ovary Total
 + surgery 3 (60%) 2 (40%) 5
 + CT 1 (14.3%) 1 (14.3%) 2 (28.6%) 2 (28.6%) 1 (14.3%) 7
 + CT + surgery 4 (100%) 4
 + RT 6 (100%) 6
 + RT + CT 2 (25%) 6 (75%) 8
 4 (13.3%) 11 (36.7%) 8 (26.7%) 2 (6.7%) 5 (16.7%) 30

CT - chemotherapy; RT - radiotherapy.
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Table IV 
Types of oncologic treatment and first pregnancy.

Births + abortions yes/no
  yes no Total

RT
yes 2 (14.3%) 12 (85.7%) 14
no 4 (25%) 12 (75%) 16

CT
yes 4 (21.1%) 15 (78.9%) 19
no 2 (18.2%) 9 (81.8%) 11

Surgery
yes 2 (22.2%) 7 (77.8%) 9
no 4 (19%) 17 (81%) 21

OT

 + surgery 1 (20%) 4 (80%) 5
 + CT 2 (28.6%) 5 (71.4%) 7
 + CT + surgery 1 (25%) 3 (75%) 4
 + RT 1 (16.7%) 5 (83.3%) 6
 + RT + CT 1 (12.5%) 7 (87.5%) 8

Localisation

Abdomen 1 (25%) 3 (75%) 4
Head and neck 1 (9.1%) 10 (90.9%) 11
Hematology 1 (12.5%) 7 (87.5%) 8
Bone 1 (50%) 1 (50%) 2
Ovary 2 (40%) 3 (60%) 5

OT - oncologic treatment; CT - chemotherapy; RT - radiotherapy

Table V 
Fertility preservation counselling.

Have you received fertility 
preservation counseling? Total %

yes 4 13.30
no 26 86.70
Do you think the topic of fertility 
preservation in oncologic patients is 
important?

Total %

yes 29 96.70
no 1 3.30
Total 30 100.00

Discussion
Data from the literature have indicated that there is a 

significant correlation between the age at which the cancer 
treatment started and the degree of fertility (Thomson et al., 
2002). In those studies, fertility as a whole was analyzed, 
and in our study, we evaluated fertility based on the age of 
the first pregnancy, and therefore our results do not follow 
those from the mentioned study. 

The demographic analysis of patient settlements 
revealed that in rural areas the patients’ fertility was better 
than in urban settlements. In the urban settlement, there 
is a high population density and size, and the people are 
occupied in non-agricultural industries, and there are more 
risk factors, like pollution, unhealthy diet, low physical 
activity and high stress. This combination may be an 
explanation for the lower fertility in urban areas (Palomba 
et al., 2018). Another explanation for the low fertility rate in 
urban areas may be the spread of contraceptive treatments 
and the increased level of education with higher life 
standards requirements, which are inversely proportional 
to the first pregnancy’s age. 

Our results indicated a higher percentage of births in 
patients from rural areas. In these settlements, there is a 
lower population density and size, and the people are 
engaged in agriculture. Increased fertility in rural areas could 
be explained by a healthier diet, unpolluted environment, 
and more physical activity (Kitchen et al., 2017) (free of 
stress and pollutants), suggesting that physical activity 
is important in cancer rehabilitation, as well as infertility 
preservation. Many studies have proven the importance of 
exercise therapy in chronic diseases (Buffart et al., 2017; 
Teich et al., 2019; Lin et al., 2016), and some types of 
cancer rehabilitation and fertility preservation (Tyrrell et 
al., 2014). As suggested by the American Cancer Society, 
National Comprehensive Cancer Network and American 
College of Sports Medicine recommendations, exercising 
is safe and helpful in increasing physical function, muscular 
endurance, and cancer-related tiredness, thus increasing the 
life quality in cancer survivors. Many national guidelines 
now recommend exercise prescription and other physical 
interventions in order to prevent and reduce long-term 
side effects and disability in oncology patients (Dennett 
& Elkins, 2020). The rehabilitation programs designed 
for cancer survivors considered personal preferences, 
and walking was the most preferred activity because it 
is easy, its intensity can be adapted to personal needs, 
and also allows conversation (Tsianakas et al., 2017). 
The difficulties of a cancer patient’s health state, clinical 
history, and functional skills bring a range of variables that 
further complicate exercise recommendations. As a result, 
exercise prescription is often disregarded while planning 
cancer treatment and recovery from oncological treatments 
(Tyrrell et al., 2014). 

The literature describes the location of the tumor as 
an important factor in obtaining a pregnancy after cancer 
treatment, as subdiaphragmatic or skull irradiation can 
lead to infertility (Lambertini et al., 2016). Radiation 
exposure has a gonadotoxic effect, which can induce long-
term ovarian insufficiency and infertility. Because cranial 
irradiation can alter the hypothalamic-pituitary-gonadal 
axis, hormone secretion disturbances may occur. The 
uterus can be damaged by radiation treatment. Changes in 
uterine vascularization, as well as reduced uterine volume 
and flexibility, myometrial fibrosis and necrosis, and 
endometrial atrophy and insufficiency, are all caused by 
childhood radiation exposure. Radiation has a considerable 
influence on reproductive potential, hence fertility 
preservation procedures should be undertaken before and/
or during anticancer treatments. Our results showed that 
the highest infertility is found among patients with head 
and neck tumors (90.9%). Long-term negative effects 
of radiation treatment on the reproductive organs might 
compromise pubertal development, hormone balance, and 
sexual function, thus lowering the quality of life (Marci et 
al., 2018). 

In the study group, we found a low degree of 
counselling regarding the importance and usefulness of 
the rehabilitation program. This could contribute to the 
increased infertility rate because the patients from our 
study declared counselling would have high importance 
for their rehabilitation decision. There seems to be limited 
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alternatives and significant challenges in adopting 
fertility preservation measures promptly, in the interval 
between cancer diagnosis and therapy. Oncologists and 
fertility professionals are frequently unaccustomed of 
scheduling short visits before beginning cancer treatment 
for patients who need urgent care, the success of which is 
tied to rigorous time schedules and constraints. Research 
findings (Bentsen et al., 2021; Lambertini & Demeestere, 
2018) reported that young cancer survivors are often 
uninformed about oncofertility options and assign this 
lack of knowledge to limited and non-standardized 
reproductive counselling methods, poor information 
dissemination, and insufficient support and guidance 
from healthcare providers in patients’ decision-making 
processes. Such flaws might limit survivors’ access to 
fertility preservation operations before the initiation of 
antineoplastic medication, causing disappointment and 
frustration. Towards that end, it is important to begin a 
productive discussion with both health professionals 
and institutions, as well as to facilitate communication 
and cooperation among specialists and cancer patients, 
in guiding them to the oncofertility facilities that are 
best suited to their particular requirements. Reliable and 
comprehensive counselling may also be beneficial to 
the patient’s psychological health. Moreover, there are 
enough data suggesting that introduction of the physical 
activity in the rehabilitation plan of oncoperiatric female 
patients may improve fertility as well. 

Although the current study does provide new and 
important information, a number of limitations should be 
considered. Because the number of the included patients 
was small, and the patients who were more interested in 
infertility accepted easier to participate, the generalization 
of the findings might be limited.

Conclusions
Based on the study results we concluded that: 
1. Fertility in oncopediatric patient survivors is low.
2. The demographic analysis showed that the 

subgroup of patients from rural areas had a higher fertility 
rate than those in urban areas. 

3. Regarding the localization of the tumour, head and 
neck tumours had the lowest fertility rates. 

4. The high infertility rate risk in the female 
oncopediatric survivors seems to be associated with the 
lack of patient counselling regarding the rehabilitation 
methods for fertility preservation, including physical 
activity. 

5. Regarding the life quality and rehabilitation after 
cancer treatment, it is well established that exercise 
is helping cancer patients to achieve better health and 
functional results, but further research is needed in order to 
conclude whether physical exercise is directly influencing 
the fertility of oncopediatric patients survivors. Although 
most national recommendations mention that cancer 
survivors achieve physical activity requirements, exercise 
prescription is complicated and involves consideration of 
a variety of factors to have a beneficial and safe impact on 
those who have been diagnosed with cancer. 
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Abstract
Background. Susceptibility to smoking, defined as a lack of a firm commitment not to smoke, is therefore useful in 

estimating which young people can become smokers and under whose influence the status of susceptibility can change.
Aims. This study aims to assess the association between the susceptibility of tobacco use among non-smoking students 

and psychosocial and sociodemographic factors.
Methods. The current study is a repeated cross-sectional secondary analysis of data collected using a questionnaire 

administered in 2015 and 2018 among ninth-grade students in Chisinau, Republic of Moldova. Out of 368 students in 2015 
and 819 students in 2018 included in the study as eligible students, 329 students (89.4%) in 2015 and 698 students (85.2%) in 
2018 declared themselves as non-smokers.

Results. The prevalence of susceptibility to cigarette smoking among the study participants was 38.6% in 2015 and 50.2% 
in 2018 (p<0,001). Our result indicates that smoking friends represent a strong predictor of high smoking susceptibility 
among those who have never smoked. In 2015 the share of susceptible students who had smoking friends was 23.4%, and 
in 2018 the share reached 31.5% (p = 0.007). Parents’ smoking or non-smoking status was also an important predictor of 
smoking susceptibility. Thus, we found that students with non-smoking mothers are less susceptible (2015 - 59.9%; 2018 - 
47.1%, p = 0.025). The temptation to smoke increased significantly during the period covered by the study from 1.32 (0.67) 
to 1.48 (0.66) (p < 0.001).

Conclusions. The connection between socio-demographic factors (smoking parents or friends) and psycho-emotional 
factors (the temptation to smoke) will increase the likelihood of smoking among adolescents.
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Introduction
The prevalence of cigarette smoking worldwide among 

children aged 13-15 years during the period 2000-2017 was 
about 7% or about 24 million (***, 2018). The smoking 
susceptibility of young people was based on curiosity, 
intentions to try, and response to a best friend’s offer to try. 
Longitudinal studies in the US showed that out of 31.3% of 
young people aged 12-17 years old who were susceptible 
to tobacco use in the first stage of the study, 3.1% of them 
tried tobacco products in the second stage of the study 
during the 12 months  (Silveira et al., 2020). Susceptible 
teens are more likely to start smoking and become regular 
smokers than non-susceptible teens (Pierce et al., 1996). 
Studies have shown that about one in eight young people 
in the world who never smoked are susceptible to smoking. 

Interventions for young people susceptible to non-smoking 
policies, banning advertising and tobacco promotion, 
and anti-smoking education in schools can protect young 
people from becoming regular smokers (Veeranki et al., 
2014).

A significant number of Canadian youth that did 
not currently use tobacco products or e-cigarettes were 
susceptible to future tobacco product or e-cigarette use 
(29.4%). This study also showed high susceptibility to the 
use of small cigarettes or cigars, hookah, and smokeless 
tobacco among non-smoker high school students in 
Ontario, Canada who were susceptible to electronic 
cigarettes (Cole et al., 2019).

Also, a Spanish study (Santano-Mogena et al., 2021) 
found that a significantly higher percentage of students 
(44.4%) experienced electronic cigarettes in the high 
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susceptibility group than in the susceptible (27.1%) and 
non-susceptible groups (9.5%), p <0.001. 

Self-efficacy is the key construct in Bandura’s Social 
Cognitive Theory (Bandura, 1997). Behavioral change 
is facilitated by a personal sense of control. Perceived 
self-efficacy is the belief of people about their ability to 
achieve the levels of performance needed to influence 
events that affect their lives (Bandura, 2004). To prevent 
risky behavior such as smoking, it is necessary to achieve 
the highest levels of self-efficacy and to successfully 
remain non-smokers for as long as possible or for the rest 
of life (Bandura, 2005).

Depression is a psychiatric illness characterized by a 
series of symptoms such as depressed mood or loss of 
interest or pleasure (Cruwys & Gunaseelan8, 2016). The 
mental health of young people and the environment in 
which they grow and develop are often associated with 
a tendency to smoke. Adolescent depression may be one 
of the factors that initiate smoking at a very young age. 
Studies in the United States show that a higher depressive 
score indicates a higher likelihood of smoking in the 
future (Minnix et al., 2011). Another study showed that 
adolescents who were most susceptible to smoking were 
women, who had family members or colleagues who 
smoked and had higher scores of depression (Okoli et al., 
2009). 

Thus, this study aimed to examine the association 
between family characteristics, psychosocial factors and 
smoking susceptibility among the currently non-smoking 
youth in Chisinau.

Material and method
Research protocol
Our study was a cross-sectional research, and 

included students from Chisinau, Moldova. The Ethics 
Commission of Scientific Research of the University of 
Târgu Mureș approved this research, where the ASPIRA 
program was implemented.

a) Period and place of the research
Data were collected using a self-completed 

questionnaire, in October-December 2015 and repeated in 
February-April 2018 in Chisinau, Republic of Moldova.

b) Subjects and groups
Our study included ninth-grade students from Chisinau 

in 2015 (N = 368) and 2018 (N = 819). The schools were 
selected based on several inclusion criteria: to be located 
in the city, not in suburbs, to be in the 9th grade; to be of 
general type without a specific profile (sports, etc.); to 
accept voluntary participation in the study. Within each 
district of the city, we have identified the schools that 
corresponded to the imposed criteria, and 20 schools were 
randomly selected (3 gymnasiums, and 17 high schools) 
(Topadă et al., 2021). In cases where the school refused, 
another school was invited to join the study.

Out of 368 students in 2015, and 819 students in 2018 
who were included in the study, 329 students (89.4%) 
in 2015 and 698 students (85.2%) in 2018 declared 
themselves non-smokers. The status of a non-smoker was 
assigned automatically to those who replied that they had 
never smoked, not even a part of a cigarette; smoked only 
a part of a cigarette, or smoked a couple of times, but 

did not smoke regularly (regular smoking means that they 
smoked at least 5 packs, <100 cigarettes throughout their 
life). We used these criteria because the U.S. Centers for 
Disease Control defines a non-smoker as a person who 
has smoked <100 cigarettes in a lifetime (Pomerleau et 
al., 2004).

c) Applied tests 
Students from involved schools completed a 

questionnaire that took them approximately 45 minutes. 
The questionnaire was completed using the computer 
during the Informatics and Computer class in 2015 and on 
paper in 2018 when the questionnaires were distributed 
during the class time. The questionnaire included 
questions about tobacco use behaviors, perceptions, 
and attitudes related to tobacco and sociodemographic 
characteristics. Parental consent and student approval 
were obtained before data collection. Detailed information 
about the questionnaire used in this research can be found 
in the study of Abram and co-authors (Ábrám et al., 2015; 
Nădășan et al., 2016). 

Smoking temptation
The Temptations to Try Smoking instrument is used to 

assess the temptations to try smoking in several situations 
among non-smokers. The final version of this instrument 
contains five factors: Negative Affect, Positive Affect, 
Social pressure, Curiosity, and Weight control (Pallonen 
et al., 1998; Plummer et al., 2001). This instrument has 
10 items which are assessed on a five-point Likert scale 
(from Not at all tempted 1 - Extremely tempted 5). The 
following ten situations: (1) while talking and relaxing; 
(2) when things are not going my way and I am frustrated; 
(3) with friends at a party; (4) when others are talking 
about how much they like cigarettes; (5) when I am afraid 
I might gain weight; (6) while having a good time; (7) 
when I am very anxious and stressed; (8) when I want 
to fit in with a crowd; (9) when I want to know how a 
cigarette tastes (10) when I want to lose weight; A smoking 
temptation scale was created by summing the ten situation 
scores (range: 10–50), with a score of 10 indicating youth 
who responded “Not tempted at all” to each situation, and 
a score of 50 indicating youth who responded “Extremely 
tempted” to each situation (Hudmon et al., 1997).

Self-efficacy
Self-efficacy was assessed using a 5-point Likert scale 

(1-Not confident at all to 5-Extremely confident) beginning 
with the phrase, “How confident are you that you can 
resist smoking when...” followed by 10 sample scenarios. 
Examples of the scenarios included: “I am angry about 
something or someone”; “Things are not going my way 
and I am frustrated”; “My friends offer me a cigarette”; and 
“I want to be part of a crowd.” To obtain a mean overall 
Self-efficacy or Temptation score, sum scores from all 
items and divide by 10 (Minnix et al., 2011).

Smoking Susceptibility
Smoking susceptibility was measured by using 4 

items from Pierce et all: 1) “If one of your best friends 
was to offer you a cigarette, would you smoke it?; 2) 
At any time during the next year do you think you will 
try smoking a cigarette? 3) Do you think you might try 
cigarette smoking in the next 6 months and 4) Do you 
think you might try cigarette smoking in the next 30 days?) 
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(Pierce et al., 1996; Pierce et al., 1995). The four response 
options were “Definitely not”, “Probably not”, “Probably 
yes” and “Definitely yes”. The participants who answered 
“Definitely not” to the four questions were classified as not 
susceptible to smoking. Those who answered “Probably 
yes” or “Definitely yes” to any question were classified 
as highly susceptible. Those who did not meet these 
descriptions and answered “Probably not” were classified 
as susceptible (Aleyan et al., 2018; Cole et al., 2019). This 
score had internal reliability (Cronbach’s α) of 0.8994 for 
the first lot (2015) and 0.8673 for the second lot (2018). 
According to some studies, this scale has proven to be a 
valid predictor of future initiations of smoking (Pierce et 
al., 1996). 

Current tobacco non-smokers in our study were 
students who had never tried tobacco and those who had 
tried it but had not used it in the last 30 days. This category 
of students was currently classified as non-smokers and 
passed the susceptibility test.

Depression
Depression was assessed using the Center for 

Epidemiological Studies Depression Scale for Children 
(CES-DC), a 20-item scale suitable for estimating past-
week depressive symptoms in children and adolescents 
(Fendrich et al., 1990). A total score was computed by 
summing the scores for the individual responses (options 
were 0 = less than a day, 1 = 1-2 days, 2 = 3-4 days, and 
3 = 5-7 days), except for 4 positive questions where the 
score taken was completely reversed at the time of data 
processing. These questions were: “I felt like I was just 
as good as other kids.” “I felt like something good was 
going to happen.” “I was happy.” and “I had a good time.” 
The CES-D Ro Scale total score was dichotomized as less 
than 16 versus 16 or more based on previously established 
cutoffs (Stevens et al., 2013). Students were divided into 
two groups based on their scores:  low depression = CES-
DC < 16; high depression = CES-DC ≥ 16.

d) Statistical processing
Statistical analyses were performed using SPSS version 

22.0. We considered the P-value of <0.05 as statistically 
significant with a range of confidence of 95% (95% CI). 
The Chi-square test was used to compare differences in the 
prevalence of susceptibility and non-susceptibility between 
the 2015 and 2018 measurements.

Results
The average age of the students in the study group was 

14.8 years old in 2015 and 14.9 years old in 2018. In the 
study group of non-smokers, there were 159 (48.3%) boys, 
170 (51.7%) girls in 2015, and 334 (47.9%) boys, 364 
(52.1%) girls in 2018. A number of 125 students (37.9%) 
in 2015 and 252 students (36.1%) in 2018 had a depressive 
mood one week before completing the questionnaire. 
The temptation to smoke among non-smokers increased 
significantly, the results show that the group averages for 
the temptation to try cigarettes differ statistically in 2018 
compared to 2015 (p <0.001). Self-efficacy also increased 
insignificantly in the two years of study (Table I).

The susceptibility of tobacco use among school 
children increased in the years of study from 38.6% in 
2015 to 50.2% in 2018 of total non-smokers (Fig. 1).

Table I 
Socio-demographic characteristics of the ninth-grade students, 

Chisinau, in 2015 and 2018.

Variables
2015

(n=329)
2018

(n=698) p

Mean (SD) Mean (SD)
Age (years), mean ± SD 14.8 ± 0.49 14.9 ± 0.53 0.02*
Self-efficacy 3.99 (1.50) 4.09 (1.40) 0.3*
Smoking temptation 1.32 (0.67) 1.48 (0.66) p<0.001*

n (%) n (%)
Gender
Boys 159 (48.3) 334 (47.9) 0.998**Girls 170 (51.7) 364 (52.1)
Depressed Mood 125 (37.9) 252 (36.1) 0.561**
Smoking susceptible 127 (38.6) 350 (50.2) < 0.001**

*Value of p was calculated using the t-test 
**Chi-square test, two-tailed p

Fig 1 – Susceptibility of smoking among never-smoking school 
students. 

In Table II, the susceptible and highly susceptible 
were placed in one category of “susceptible” to make a 
comparison on several criteria between those susceptible 
in 2015 and 2018. The percentage of susceptible boys 
was not higher than of girls, but there was no statistically 
significant difference between those in 2015 and those in 
2018 (p = 0.052). In 2015, the percentage of susceptible 
girls was almost similar to that of boys (18.8% girls / 
19.5% boys), while in 2018 there was a significant increase 
in susceptibility among girls (p = 0.024). 

The level of parental education did not significantly 
influence the rate of susceptible versus non-susceptible 
students. However, in the years of study from 2015 to 
2018, it was found that the number of susceptible parents 
increased significantly among those with a low level of 
education. Thus, the rate of those who were susceptible 
to having a father with a low level of education in 2015 
was at a rate of 26.1%, and in 2018 of 35.9% (p=0.001). 
Susceptible students whose mother has a low level of 
education have rates of 19.8% in 2015 and 28.1% in 2018 
(p=0.004). 

The father’s smoking or non-smoking status did 
not significantly influence the rate of those who were 
susceptible, but the mother’s smoking status, in particular, 
shows that a non-smoking mother has significantly more 
non-susceptible students (Table III). Close friends are one 
of the most significant factors influencing the likelihood of 
being a smoker or not. Both in 2015 and 2018, it was found 
that the closest non-smoking friends will lead to non-
susceptible behavior towards smoking, and the smoking 
friends respectively to a susceptible behavior (p<0.001). 
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The distributions of the temptation scale of cigarette 
consumption within each group of susceptible / non-
susceptible students for both years of study were presented 
in Table III. Among those susceptible, the averages 
were different from those of 2015 (mean: 1.53, 95% CI: 
0.72–2.34) and students in 2018 (mean: 1.64, 95% CI: 
0.85–2.43), but there was no significant increase in the 
temptation of those susceptible between the two years of 
study (p = 0.461).

According to our study, no significant associations 
were found between self-efficacy and susceptibility to 
smoking. Also, the depressive symptoms in respondents 
did not significantly influence the ratio of smoking status 
in both study years.

Discussion
The environment in which the adolescents live is 

very important for their further development and the 

addictions which they will have. Thus, students who come 
from families with parents with higher education and 
non-smokers are less likely to be smokers in the future. 
Susceptibility and temptation to smoke are two indicators 
studied to identify a target group at risk who are prone 
to experience new things, especially cigarette smoking 
(Veeranki et al., 2015; Mattingly et al., 2021). Although 
some studies show that smoking susceptibility is higher 
among boys than girls (Wilkinson et al., 2008a; Etter 
et al., 2002), our study did not find a significant gender 
difference. But we found that during the study period from 
2015 to 2018, the proportion of susceptible girls increased 
significantly (p=0.024).

We found substantial variations in the samples studied; 
for example, among those who are susceptible to cigarettes 
in both years of study, the group of friends has the greatest 
influence on the susceptibility of tobacco use, indicating that 
adolescents may be influenced by best friends. This finding 

Table II 
Sociodemographic factors associated with susceptibility to tobacco use among never smoking youth from Chișinău.

Variables

2015
(n=329) 

2018
(n=698) 

paSusceptible Non-susceptible p Susceptible Non-susceptible pn (%) n (%) n (%) n (%)
Gender

Boys 64 (19.5) 95 (28.9) 0.480* 174 (24.9) 160 (22.9) 0.323* 0.052*
Girls 62 (18.8) 108 (32.8) 176 (25.3) 188 (26.9) 0.024*

Family education level
Father low level of education 86 (26.1) 129 (39.2) 0.383* 251 (35.9) 234 (33.5) 0.199* 0.001*
Father high level of education 40 (12.2) 74 (22.5) 99 (14.3) 114 (16.3) 0.380*
Mother low level of education 65 (19.8) 107 (32.5) 0.842* 196 (28.1) 209 (29.9) 0.277* 0.004*
Mother high level of education 61 (18.5) 96 (29.2) 154 (22.1) 139 (19.9) 0.201*

*Chi-squared test, two-tailed p; **Value of p was calculated using the t-test.
a. test comparing susceptible students in 2015 to susceptible in 2018. 

Table III 
Attitudes towards smoking, the influence of colleagues or family, the depressive level, and the temptation to smoke, 

according to the state of susceptibility.

Variables 2015
(n=329)

2018
(n=698) pa

Susceptible Non-susceptible p Susceptible Non-susceptible pn (%) n (%) n (%) n (%)
Family influence

Father non-smoker 89 (27.1) 160 (48.6) 0.092* 254 (36.4) 257 (36.8) 0.702* 0.003*
Father smoker 37 (11.2) 43 (13.1) 96 (13.8) 91 (13.0) 0.261*
Mother non-smoker 114 (34.6) 197 (59.9) 0.011* 293 (42.0) 329 (47.1) <0.001* 0.025*
Mother smoker 12 (3.7) 6 (1.8) 57 (8.2) 19 (2.8) 0.006*
Brothers non-smoking 106 (32.2) 182 (55.3) 0.139* 292 (41.8) 280 (40.1) 0.307* 0.003*
Brothers-smoking 20 (6.1) 21 (6.4) 58 (8.3) 68 (9.7) 0.211*
Friends non-smoking 49 (14.9) 130 (39.5) <0.001* 130 (18.6) 196 (28.1) <0.001* 0.141*
Friends-smoking 77 (23.4) 73 (22.2) 220 (31.5) 152 (21.8) 0.007*

Depressed Mood 65 (19.8) 60 (18.2) 0.409* 144 (20.6) 108 (15.5) 0.293* 0.751*
Boys 27 (8.2) 20 (6.1) 0.344* 54 (7.7) 37 (5.3) 0.596* 0.791*
Girls 38 (11.6) 40 (12.1) 90 (12.9) 71 (10.2) 0.541*

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Self-efficacy 3.74 (1.46) 4.14 (1.51) 0.424** 3.98 (1.33) 4.19 (1.47) 0.458** 0.452**
Smoking temptation 1.53 (0.81) 1.18 (0.54) 0.359** 1.64 (0.79) 1.31 (0.44) 0.365** 0.461**
*Chi-squared test, two-tailed p; **Value of p was calculated using the t-test.
a. test comparing susceptible students in 2015 to susceptible in 2018.
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may also suggest that both susceptible and non-susceptible 
teens were significantly influenced by their close friends’ 
tobacco use behavior. In addition, previous research 
indicates that friends not only influence the susceptibility 
to tobacco use but also the temptation to smoke, the young 
age to start smoking, and the willingness to try new things 
in terms of tobacco use (Ábrám & Nădăşan, 2018; Thrul et 
al., 2014; Ferencz et al., 2015). Recent studies suggest that 
although virtual friendships have become more common, 
teenagers who are subject to web-based interventions such 
as ASPIRE, which aims to reduce their susceptibility and 
temptation to smoke, give significant results, though the 
importance of students’ social interactions in smoking 
should not be underestimated (Nădășan et al., 2017; Khalil 
& Prokhorov, 2020). 

Wilkinson et al. (2008b) suggested that parental smoking 
not only directly influences behavior; it also moderates 
their children’s attitudes towards smoking and therefore 
influences their children’s behavior. In practice, our 
findings suggest that adolescents, especially those exposed 
to smoking parents, may have a higher rate of susceptibility 
to tobacco use, especially adolescents from families where 
the mother smokes. Given the very important role of the 
mother in children’s perceptions of things and their role 
in social connections during adolescent development, non-
smoking housing, and vehicle initiatives can improve the 
response to second-hand smoking prevention interventions, 
but cannot shape the perception that smoking is harmful 
(Wu & Chaffee, 2020; Ossip et al., 2018).

The findings of our study suggested that susceptibility 
is not significantly influenced by self-efficacy among 
students. However, several studies consider self-efficacy 
to be a protective factor in smoking-related behavior 
(Veselska et al., 2009). While other studies show that self-
efficacy contributes to the initiation and continuation of 
smoking behavior (Veselska et al., 2011).

Depressive symptoms have been associated with 
adolescent smoking in two diametrically opposite 
directions. According to the literature review, we found 
that some studies suggest that depressed adolescents are 
more likely to start smoking (Chaiton et al., 2009; Boden 
et al., 2010; Weiss et al., 2011), and other studies suggest 
that smoking may develop in an attempt to cope with 
depression or anxiety (Rodriguez et al., 2005; Munafo et 
al., 2008). The susceptibility status in our study was not 
significantly influenced by the depressive states identified 
in adolescents.

Conclusions 
1. We found a significant association between smoking 

susceptibility and sociodemographic characteristics 
(gender, smoking parents/friends/siblings) among 
adolescents in Chisinau, Moldova. 

2. The risk of starting smoking is significantly higher 
among students who have close friends who are smokers 
or smoking mothers. 

3. The results suggest that tobacco prevention 
programs should include family smoking prevention 
strategies, as non-smoking parents are a positive factor in 
reducing the odds of those who are susceptible.
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Abstract
Background. Determining the risk factors associated with the severity and prognosis of SARS-CoV-2 infection is of crucial 

importance for a correct diagnosis and management. Severe forms are correlated with increased inflammatory response and 
procoagulant status, highlighted by increased markers of inflammation and serum level of D-dimers. 

Aims. The study aims to evaluate the association between disease severity and the inflammatory syndrome and COVID-19 
associated coagulopathy, as well as the existence of a concordance of these parameters in the studied patients.

Methods. We performed a retrospective study, enrolling 99 patients with COVID-19 severe forms admitted to the intensive 
care unit of Craiova County Emergency Hospital, between 1 January and 1 September 2021. We measured biological markers 
of inflammation, markers of coagulopathy, serum albumin, LDH.

Results. The patients were divided into two groups: G1–51 patients with severe infection that have deceased, and G2–48 
patients with severe infection who survived. All biological markers associated with inflammation showed increased values: 
leukocyte count, neutrophil-to- lymphocyte ratio, serum fibrinogen andLDH. Significantly increased levels of D-dimers were 
observed in most of all patients included and a significant association of these parameters with the disease severity. Our best 
linear regression model correlatedthe COVID-19 associated coagulopathy and the systemic inflammation.

Conclusions. Our study revealed a significant association between markers of the inflammatory response and procoagulant 
status highlighted by increased D-dimers. Most patients with severe forms of infection had coagulation abnormalities, 
correlated with the presence of systemic inflammation.
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Introduction
Since 2020, the international medical community 

has focused its attention on the new coronavirus, called 
Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2). The virus, first seen in Wuhan, spread 
immediately nationally and later worldwide (Khan et al., 
2020) with over 200 million estimated cases to date.

The World Health Organization has emphasized that 
one of COVID-19 pandemic’s most important aspect is to 
understand the risk factors for disease severity (Khan et 
al., 2020). Early diagnosis and correct management of the 
infection is imperative, monitoring biological markers are 
of crucial importance.

Leukocytosis occurs in acute infections, leukocyte 
increasing depending on disease severity, patient age, 
immune system, and bone marrow efficiency. Most 

patients with COVID-19, especially those with a severe 
prognosis have a significantly increased number of 
leukocytes (Gulati et al., 2020).

An increased neutrophil-to-lymphocyte ratio (NLR) 
is described. NLR is considered an independent mortality 
risk factor for COVID-19 patients, especially men (Li et 
al., 2020).

D-dimers are the most important prognostic factor 
in monitoring patients with severe forms of COVID-19 
(Martynowicz et al., 2021; Xu et al., 2020; Zeng et al., 
2020). Elevated levels of D-dimers compared to the 
reference biological range, (observed at admittance) 
and their marked increase, up to 3-4 times the initial 
value, have been associated with an increased mortality, 
which probably reflects the activation of coagulation, the 
cytokine storm and the occurrence of multiorgan failure 



73

Biological markers of inflammatory response and coagulopathy in COVID-19 

(Gulati et al., 2020).
Fibrinogen is used in the monitoring COVID-19 

patients, since the onset of the infection, high values   of 
fibrinogen have been observed compared to the reference 
interval.

In patients with moderate and severe forms of SARS-
CoV2 infection, a common pattern of coagulopathy has been 
described, characterized by increased levels of D-dimers 
and fibrinogen, correlated with increased C-reactive 
protein as a marker of inflammation (Martynowicz et al., 
2021; Zeng et al., 2020).

Monitoring the immune response is crucial in assessing 
the  risk of COVID-19 disease and in the development of 
severe forms, especially acute respiratory distress syndrome 
(ARDS), the main cause of mortality in COVID-19 (Li & 
Ma, 2020; Martynowicz et al., 2021; Zeng et al., 2020).

Hypothesis
The foundation of this research is the hypothesis that 

some of the biological characteristics of patients with 
SARS-CoV-2 infection (especially inflammation and 
coagulopathy markers) are strong predictors of disease 
severity and mortality.

Materials and methods
Our study received approval from the Ethics Committee 

of the University of Medicine and Pharmacy of Craiova. 
All patients consented to be part of this research.

Research protocol
a) Period and place of research
This retrospective study analyzes the data from patients 

hospitalized in the Emergency Clinical County Hospital, 
Craiova, Romania between 1 January - 1 September 2021.

b) Subjects and groups
We performed an intermediate analysis of 99 patients 

diagnosed with severe forms of  COVID-19, hospitalized 
in the Intensive Care Clinic, analyzing the laboratory 
parameters with prognostic significance, as well as their 
dynamics. All patients had a positive nasopharyngeal 

RT-PCR test for SARS-CoV-2. Patients with severe 
forms of SARS-CoV-2 infection were selected. Patients 
were divided into 2 groups: group G1 included deceased 
patients with severe forms of COVID-19 (51 patients), and 
group G2 included patients who survived severe forms of 
COVID-19 (48 patients). 

c) Applied tests
In both groups, biological markers were analyzed 

and correlated with the disease severity and  prognosis 
- leukocyte, lymphocyte and thrombocyte counts, 
neutrophil/lymphocyte ratio, ESR, fibrinogen, C-reactive 
protein, serum albumin and lactate dehydrogenase.

d) Statistical processing
The variables were presented as means (± standard 

deviations). F-test was used to determine the variance of 
each variable. Mann-Whitney test and t-test were used to 
assess the differences in means between groups. In order to 
compare the relative odds of mortality based on the values 
of different variables, Odds ratio and 95% confidence 
intervals were computed. Linear regression models were 
fitted to test the association of coagulopathy with continuous 
variables, included in the univariate and multivariate 
models because of their known or suspected association 
with SARS-CoV-2 associated coagulopathy. Variables with 
a p value of ≤ 0,1 were included in multivariate regression 
analysis. The correlation coefficient (R) was used in the 
evaluation of linear correlation between dependent and 
independent variables.

Results
Table I presents the biological characteristics of the 

patients.
G1 patients showed significantly increased values   of 

leukocyte count (21.55 ± 11.41 vs. 7.88 ± 3.91 x103/cm3, p 
= 0.00), neutrophils (13.3 ± 6.86 vs. 6.68 ± 2.96 x103/cm3, 
p = 0.00), Ne/Ly (15.34 ± 8.03 vs. 4.24 ± 1.71, p = 0.00), 
CPR (25.80 ± 14.71 vs. 16.66 ± 12.42 mg/dl, p = 0.01), 
LDH (535,77 ± 165,57 vs. 280,60 ± 81,26 U/l, p = 0,00) 
compared to G2.

Table I 
Biological characteristics of study patients. 

Marker Total patients Deceased patients (G1) Survivors (G2) P
N 99 51 48  
Leukocytes (x 103/cm3) 14.56 ± 10.85 21.55 ± 11.41 7.88 ± 3.91 0.00*
Lymphocytes (x 103/cm3) 1.31 ± 0.68 0.93 ± 0.56 1.66 ± 0.6 0.00*
Neutrophils (x 103/cm3) 9.94 ± 6.21 13.3 ± 6.86 6.68 ± 2.96 0.00*
Thrombocytes (x 103/cm3) 199.62 ± 122.5 146.24 ± 119.96 225.28 ± 98.89 0.00*
Ne/Ly 9.59 ± 8.01 15.34 ± 8.03 4.24 ± 1.71 0.00*
Albumine (g/dl) 2.88 ± 0.66 2.49 ± 0.66 3.36 ± 0.55 0.00*
D-dimers (μg/ml) 5.10 ± 6.90 7.66 ± 7.65 1.46 ± 1.37 0.00*
CRP (mg/dl) 22.01 ± 14.44 25.80 ± 14.71 16.66 ± 12.42 0.01*
Fibrinogen (mg/dl) 517.80 ± 274.65 628.66 ± 296.74 391.55 ± 179.92 0.00*
ESR (mm/h) 50.20 ± 33.62 61.71 ± 38.67 40.43 ± 25.25 0.01*
LDH (U/l) 426.81 ± 165.57 535.77 ± 165.57 280.60 ± 81.26 0.00*

                       Data is shown as mean ± standard deviation.
                       *p<0,05 Group 1 vs. Group 2. p values based on t-test for equality of means or Mann-Whiteny test.
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In G1 patients there was a decrease in the number of 
lymphocytes (0.93 ± 0.56 vs. 1.66 ± 0.6 x103/cm3, p = 
0.00), thrombocytes (146.24 ± 119.96 vs. 225.28 ± 98.89 
x103/cm3, p = 0.00), serum albumin value (2.49 ± 0.66 vs. 
3.36 ± 0.55 g/dl, p = 0.00), compared to G2.

Significant elevated levels of serum D-dimers were 
identified in 79% of patients. Elevated levels of D-dimers 
are associated with increased mortality, with an OR of 
10.2 (95% CI = 2.06 - 50.3; p = 0.00).

Serum fibrinogen values   were increased in G1 patients 
compared to G2 (628.66 ± 296.74 vs. 391.55 ± 179.92 μg/
ml, p = 0.00). Elevated fibrinogen levels are associated 
with increased mortality, with an OR of 3.69 (95% CI = 
1.34 - 10.15).

Elevated ESR values   were present in 69.12% of 
patients, being associated with an increased mortality, 
with an OR of 2.08 (95% CI = 0.71 - 6.09; p = 0.01).

A linear regression analysis was performed to 
determine the model with the best statistical significance 
in predicting the serum level of D-Dimers. In univariate 
linear models the following independent variables were 
significantly correlated and predicted the value of serum 
D-Dimers: fibrinogen (R = 0.50; p = 0.00) and LDH (R 
= 0.66; p = 0.00). The independent variables were also 
analyzed: PCR (R = 0.15; p = 0.01) and ESR (R = 0.23; 
p = 0.09). The best multivariate regression model that 
predicted the plasma level of D-Dimers includes two 
independent variables: LDH and fibrinogen (R = 0.72; R 
square = 0.52; adjusted R square = 0.50; p = 0.00). All 
independent variables included in the model revealed a 
positive correlation with the serum level of D-Dimers.

Discussions
Most patients with a severe prognosis of COVID-19 

have a significantly increased number of leukocytes 
(Gulati et al., 2020), with a higher neutrophil/lymphocyte 
ratio (NLR) (Li et al., 2020). NLR is an independent 
risk factor for mortality in patients with severe forms 
of COVID-19, and appears to be predominant in men 
(Li et al., 2020). Patients with SARS-CoV-2 infection 
have higher blood levels of “neutrophil extracellular 
traps” (NETs), with an increased potential to spread 
inflammation and microvascular thrombosis – including 
inside the lungs, with the installation of acute respiratory 
distress syndrome (Li & Ma, 2020; Yang et al., 2020). 
Lymphocytes count was low in most infected patients 
(Frater et al., 2020), the severity of lymphopenia being 
correlated with the disease severity (Tan et al., 2020). 
Thrombocytopenia was also very common in SARS-
CoV-2 infection (Zhou et al., 2020), being associated with 
an increased risk of severe disease (Zhou et al., 2020), 
the mechanisms of thrombocytopenia involving direct 
infection of bone marrow cells by viral particles and 
inhibition of thrombocyte synthesis. The cytokine storm 
destroys thrombocyte precursors in the bone marrow, 
decreasing the number of peripheral thrombocytes. 
Other supposed mechanism would be the destruction 
of thrombocytes by the immune system, and their 
aggregation in the lungs, a cause of microthrombosis and 
peripheral thrombocyte consumption (Hanff et al., 2020).

D-dimers are the most important prognostic element 
in monitoring patients with severe forms of SARS-
CoV-2 infection (Martynowicz et al., 2021; Xu et al., 
2020; Zeng et al., 2020). The marked increase in serum 
levels of D-dimers up to 3-4 times the initial value, were 
associated with increased mortality, which probably 
reflects the activation of coagulation in sepsis, followed 
by cytokine storm and multiorgan failure (Gulati et al., 
2020; Zhang et al., 2020).

Some patients with severe COVID-19 infection 
may develop coagulopathy (according to ISTH–The 
International Society of Thrombosis and Hemostasis) 
with fulminant activation of coagulation and an increased 
consumption of coagulation factors, with a marked 
elevation of D-dimers (Asakura & Ogawa, 2021; 
Franchini et al., 2020).

Fibrinogen, along with ESR and LDH are used in 
monitoring patients with COVID-19 disease, increased 
values   of fibrinogen compared to the reference biological 
range is found since initial disease stage (Ponti et al., 
2020).

In patients with severe SARS-CoV-2 infection, a 
common pattern of coagulopathy has been observed, 
showing increased levels of D-dimers associated with 
increased serum fibrinogen levels. This correlates with 
the elevation of other inflammatory marker (CRP–C 
reactive protein) (Xu et al., 2020; Zeng et al., 2020). In 
patients with COVID-19, the value of CRP at admittance 
correlates with the severity of the disease, being a good 
predictor of prognosis, too (Fan et al., 2020).

Patients with severe COVID-19 have low serum 
albumin levels, associated with an increased risk of death 
(Aziz et al., 2020; Violi et al., 2021). Current studies 
suggest that albumin therapy could be considered a 
potential treatment (Violi et al., 2021).

Conclusions
1. There is a significant correlation between the 

severity of SARS-CoV-2 infection and certain biological 
markers associated with the presence of systemic 
inflammation, such as neutrophil/lymphocyte ratio, 
fibrinogen, LDH, serum D-dimers.

2. A significant association between the coagulopathy 
profile, the presence of systemic inflammation and the 
severity of SARS-CoV-2 infection was found in most 
of all patients with severe forms of COVID-19, these 
markers being useful in the initial assessment of the 
disease prognosis.
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Abstract
Background. The professional training of new teachers is a complex process that includes guidance and counseling in the 

early stages must constantly adapt to professional standards and the trend of modernization of methods in school physical 
education. Communication is an important component that can be used to form educational processes and human relationships 
that contribute to the formation of the basis for a successful teaching career.

Aims. The purpose of this preliminary study was to identify the role of mentors and mentors in setting goals and ways of 
communication in the initial training process.

Methods. The evaluation was performed by applying two subscales: subscale 1 - purpose and subscale 2 - communication of 
the standardized questionnaire called “Self-assessment questionnaire of the role of the mentoring process”. The questionnaires 
were administered individually and were completed online using the Google form.

Results. The results show that mentors and mentored are focused on the continuous improvement of various aspects of 
verbal and nonverbal communication specific to professional teaching communication and on establishing and prioritizing 
career optimization objectives. 

Conclusions. Mentors and new teachers are concerned with achieving the most effective forms of communication to 
optimize the training process. The initial vocational training process must become a major concern of the Romanian education 
system in order to form an optimal training context for beginner teachers and, implicitly, to lay the foundations for the 
professionalization of beginners aiming at a teaching career.

Keywords: communication, professional goals, teaching career, mentors, mentored,  professional development, physical 
education and sports.
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Introduction
Physical and sports teachers’ skills are a set of personal, 

methodological, educational, sports, assessment, moral 
skills, etc., which, interrelated, create the unique profile 
of a mentor (Jones & Brown, 2011; Harris et al., 2009). 
All these pedagogical, personality and behavioral skills are 
transformed into professional and adaptive tools in order 
to optimally fulfill the duties depending on the specifics of 
the activity, the concrete school conditions, as well as the 
particularities of physical and sports activities (Mijaica & 
Balint, 2013; Kemmis et al., 2014; Gidu et al., 2022).

Physical education is a complex process in which the 
relationship between the mentor teacher and the mentored 
teacher is recommended to be proactive, so that they know 
each other’s expectations and get involved dynamically 

and responsibly in achieving common goals to optimize 
the mentoring process. Numerous studies have focused 
on establishing the expectations of the two key actors in 
the mentoring process, as well as their interrelationship 
in order to optimize teaching activity (Seery et al., 2021; 
Nottingham et al., 2017; Asgari & Carter, 2016; Barrett et 
al., 2017).

The mentoring process requires the establishment 
of a two-way relationship between the mentor and the 
mentored person with implications, responsibilities, 
benefits, etc. on both sides. The relationship between the 
two key subjects must be based on a mutual appreciation 
of the involvement, role and responsibilities of the mentor 
and the mentee (Schatz-Oppenheimer, 2017; Gogolev 
et al., 2015). The link between mentor and mentored 
requires a complex approach to both professional and 
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personal relationships that are established during the 
mentoring programs. Communication is the link on which 
all educational processes, professional interactions and 
human relations are based. The school society is based on 
the communication processes through which information 
is transmitted and received, the exchange of unified and 
two-way messages between teacher and students, teacher 
and parent and between teachers (Calapod, 2019; Badau, 
2014). The process of improving communication in the 
teaching activity of the specialist staff requires compliance 
with and knowledge of the following requirements: 
encouraging and accepting feedback from students 
and colleagues; use of correct, open, clear, concise and 
scientific language and terminology; manifesting an 
attitude of promoting listening and dialogue with students 
and colleagues; the diversified use of forms and methods 
of didactic communication both for the transmission and 
for the reception of messages (Badau et al., 2021; Gogolev 
et al., 2015; Bunting et al., 2011). The purpose of this 
preliminary study was to identify the role of mentors and 
mentored in setting goals and ways of communication in 
the initial training process (mentoring process). 

Hypothesis
Setting precise goals for professional development, as 

well as communication methods contribute to optimizing 
the teaching career in the early stages.

Material and methods
The research was conducted at the Faculty of Physical 

Education and Mountain Sports, Transylvania University 
of Brașov, observing the standards of the Ethics 
Commission of the university, with the consent of the 
teachers who answered the questionnaire applied in the 
present research.

Research protocol
a) Period and place of the research
The study was conducted between November 2017 

and March 2018 in schools in Brasov County.
b) Subjects and groups
The sample of mentored included 32 beginning and 

/ or master’s students in the master’s degree programs 
in school physical education and leisure activities at the 
“Faculty of Physical Education and Mountain Sports of 
the Transilvania University of Brasov”, and the sample 
of mentors included 22 mentors. / tutors of specialized 
practice (pedagogical practice), coordinating university 
teachers for specialized internships and teachers with 
experience in coordinating students during the internships 
of specialized practice / pedagogical practice (first grade 
teachers, collaborators at the profile faculty in Brașov) .

c) Applied tests
In this study we applied a standardized questionnaire 

called the Self-Assessment Questionnaire of the role of 
the mentoring process, structured in 6 subscales, each part 
including a series of specific items to assess its role in the 
mentoring process and in relation to the mentor, totaling 60 
items (“Mentee Role Self-Assessment, pp. 37-39, Building 
Effective Mentoring Relationships Mentoring Workbook. 
For this preliminary study we comparatively analyzed 
the results of the mentoring group and the mentoring         
group only at subscale 1 (***, 2004). Evaluation of the 
questionnaire - for the evaluation of each item of the 
questionnaire the Likert scale was used comprising 4 
levels of appreciation, where the scores were: 1 point 
- total disagreement, 2 points - disagreement, 3 points - 
agreement, 4 points - total agreement. were individually 
administered and completed online via Google form

d) Statistical processing
In the preliminary research we calculated the following 

statistical indicators: X - arithmetic mean of points, SD 
- standard deviation, Δ - difference in scores; t - Student 
test; 95% CI - confidence coefficient with the two levels 
low (lower) and high (upper); ɑ - Cronbach’s Alpha 
(internal consistency); KMO-B - Kaiser-Meyer-Olkin test 
- to measure the adequacy of research samples.

Results
The most relevant results and their statistical processing 

of the other two subscale analyzed and of the two subject 
groups, mentored and mentors, will be highlighted in the 
following tables.

Table I
Descriptive statistics of the Self-Assessment Questionnaire of the role of the mentor - subscale 1- Purpose.

Sc. Items X SD t p
95% CI

Lower Upper

Th
e 

go
al

1. This mentoring relationship is a high priority for me. 2.750 .869 19.998 .000 2.471 3,028
2. Finding my mentor was an important step for me 2.750 .839 20.712 .000 2.481 3,018
3. Being a responsible mentor is the key to the success of this partnership 3.250 .839 24.478 .000 2.981 3,518
4. I was clear with my mentor why I want to meet him / her 2.925 .828 22.327 .000 2.660 3,190
5. I have proposed one or more goals to work on with my mentor 2.700 .911 18.735 .000 2.408 2,991
6. I will recognize when I have achieved my goals 2.950 1.060 17.585 .000 2.610 3,289
7. I feel good about focusing on this relationship and what I do in it 3.000 .784 24.187 .000 2.749 3,250
8. This relationship is a good way to use my time. 2.825 .812 21.978 .000 2.565 3,085
9. Periodically, I check to see if we should change our focus in some way. 3.025 .800 23.908 .000 2.769 3,280
10. Once I have achieved my goals, I am willing to see that the relationship is 

reoriented or may end for the time being. 2.900 .900 20.376 .000 2.612 3,187

Total subscale - X 2,90 – – – – –
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For subscale 1 - The goal, the mentored group gave the 
highest score on item 3 - Being a responsible disciple is the 
key to successful partnership 3.250 points and on item 9 - I 
periodically check to see if we should change our focus in a 
way 3.025 points, and the lowest scores of 2.7 points were 
recorded in item 6 - I proposed one or more objectives to 
work on with the help of the mentor. All subscales 1 - The 
target, were statistically significant for p ≥ .05 (Table I), 
and the confidence factor (95% CI) was within the broad 
values   that reflect the good availability of optimization of 
the mentoring process. The results of this subscale reflect a 
good conception of focusing on the professional objectives 
in the process of initial professional training of the novice 
teacher.

For subscale 2 - Communication all results on all 
topics were statistically significant. The highest arithmetic 
averages were recorded in items: 17 - I share adequate 
information about myself with 3.225 points and item 20 I 
appreciate and try the mentor’s suggestions to communicate 
better with 3.2 points. The lowest arithmetic averages were 

recorded in the items: 13 - Communication between us is 
limited to at least one or two hours a month and 14 - I do 
not communicate more often than I agreed, unless it is a 
special circumstance with 2.8 points (Table II).

The results obtained reflect the objectivity of the 
mentors in establishing and discussing the objectives of 
the mentoring process. All subscale results 1 - The goal, 
were statistically significant for p ≥ .05. The highest score 
was obtained in item 6 - My mentor and I are clear on how 
we will recognize when he / she has reached the goals with 
3.208 points, and the lowest score of 2.08 points in item 
10 - Once my mentor has achieved his goals, I am willing 
to see the relationship change or it may end for the time 
being (Table III).

Communication is the basis for the implementation of 
the mentoring process. The most significant results (Table 
IV) were recorded in items: 18 - I monitor my nonverbal 
language to make sure it conveys what I want and item 19 - I 
give suggestions to the mentor for how he can communicate 
better with 3.125 points. The lowest arithmetic average 

Table II
Descriptive statistics of the Self-Assessment Questionnaire of the role of the mentor-subscale 2-Communication. 

Sc. Items X SD t p
95% CI

Lower Upper

Co
m

m
un

ic
at

io
n

1. I communicate the way I agreed 2.900 .900 15.747 .000 2.483 3,216
2. I meet with my mentor during the time I have agreed 2.850 1.144 20.752 .000 2.527 3,072
3. Communication between us is limited to at least one or two hours a 

month 2.800 .853 20.752 .000 2.527 3,072
4. I do not communicate more often than I have agreed, unless it is a 

special circumstance 2.800 .853 21.781 .000 2.812 3,387
5. I am an effective listener and I remember what my mentor told me 3.100 .900 15.815 .000 2.463 3,186
6. I ask him appropriate questions. 2.825 1.129 24.525 .000 2.959 3,491
7. I share appropriate information about myself 3.225 .831 19.794 .000 2.536 3,113
8. I supervise my nonverbal language to make sure it conveys what I 

want. 2.825 .902 20.825 .000 2.640 3,209
9. I invite my mentor to give me suggestions on how to communicate 

better. 2.925 .888 24.599 .000 2.936 3,463
10. I appreciate and try the mentor’s suggestions to communicate better. 3.200 .822 18.092 .000 2.598 3,252

Total subscale - X 2,94 – – – – –

Table III 
Descriptive statistics of the Mentor Self-Assessment Questionnaire - subscale 1- Purpose. 

Sc Items X SD t p
95% CI

Lower Upper

Th
e 

G
oa

l

1. This mentoring relationship is a high priority for me 3.041 .806 18.477 .000 2.701 3,382
2. Finding my student was an important step for me 2.958 .806 17.971 .000 2.617 3,298
3. Being a responsible mentor is the key to the success of this partnership 3.125 .899 17.013 .000 2.745 3,505
4. I asked my student to clarify why he wanted to meet me. 2.958 .858 16.878 .000 2.595 3,320
5. I asked my student to suggest one or more goals to work on in this 

relationship 3.041 .907 16.413 .000 2.658 3,425
6. My student and I are clear on how we will realize when he has achieved 

his goals. 3.208 .883 17.788 .000 2.835 3,581
7. I feel good about focusing on this relationship and what I do in it. 2.958 .907 15.963 .000 2.575 3,341
8. This relationship is a useful passage of my time 2.833 .916 15.140 .000 2.446 3,220
9. I check in from time to time to see if we should change our focus in some 

way. 3.041 .750 19.852 .000 2.724 3,358
10. Once my student has achieved his goals, I am willing to see a change in 

our relationship. 2.708 .954 13.899 .000 2.305 3,111
Total subscale - X 2,98 - - - - -
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was recorded in item 17 - I share adequate information 
about myself with 2.708 points. The highest percentage of 
answers were those of 3 points with 41.75%, followed by 
those of 4 points with 33.5%, and the lowest was registered 
with the answers of 1 point in percentage of 8.5%. At 
subscale 2 - Communication all results on all items were 
statistically significant. The good results recorded in most 
items highlight the fact that mentors are aware of the role 
of communication in optimizing the mentoring process. 
Mentors are focused on the continuous improvement of 
verbal and nonverbal communication aspects specific to 
professional teaching communication.

Comparison of the centralized results to the 
Questionnaire for evaluating the role of the mentoring 
process on the 2 subscales.

All subscales had a good and very good internal 
consistency, Cronbach’s Alpha values   being between 0.786 
and 0.802. For the two subscales, the analyzed results were 
adequate and useful for research according to the chi2 
statistical index, and the significance thresholds had lower 
reference values of 0.05 (Table V), which reflects the fact 
that the results are statistically significant.

Discussion
The applied questionnaire was statistically validated by 

the high values of the Cronbach’s Alpha statistical indicator 
which highlights a good and very good internal consistency 
of all subscales and the questionnaire in its entirety with 
the two variants for mentors group and mentoring group.

For the sample of mentors the best results were recorded 

in the following items: 3 Being a responsible mentor is the 
key to the success of this partnership under subscale 1 - 
The goal; 17 - I share appropriate information about myself 
in subscale 2- Communication.

Aspects of responsibility for the sample of mentors 
who need more involvement could be identified by the low 
results recorded in the following items: 5 I proposed one 
or more objectives to work on with the help of my mentor 
from subscale 1 - Purpose; 13 Communication between 
us is limited to at least one or two hours per month and 
item 14 I do not communicate more often than we have 
agreed, unless it is a special circumstance under subscale 
2- Communication.

The group of mentors gave a high score to the following 
items, which they consider important in assuming the 
specific roles of the mentoring process: 6 - My mentor and 
I are clear about how we will recognize when he / she has 
achieved the objectives of the subscale 1 - The goal; 14 - I 
monitor my nonverbal language to make sure it conveys 
what I want and item 15 - I give suggestions to the mentor 
for how he can communicate better from the subscale 2 - 
Communication. In the mentoring process, the sample of 
mentors should focus on improving the following items 
that have been identified with low results, as follows: 10 
- Once my mentoring has achieved its goals, I am willing 
to see the relationship change or may end moment from 
subscale 1 - Purpose; 13 - Communication between us 
is limited to at least one or two hours per month under 
subscale 2 - Communication.

The results of our study are consistent with previous 

Tabel IV 
Descriptive statistics of the Mentor Self-Assessment Questionnaire - subscale 2 - Purpose. 

Sc. Item X SD t p
95% CI

Lower Upper

Co
m

m
un

ic
at

io
n

1. I communicate in the way we agreed (personal, telephone, e-mail, 
e-mail). 2.875 1.034 13.612 .000 2.438 3,311

2. I return to my student in the terms we agreed on together. 3.041 .750 19.852 .000 2.724 3,358
3. Communication between us is limited to at least one or two hours 

a month 2.708 .750 17.677 .000 2.391 3,025
4. Occasionally, I contact him spontaneously just to greet him or to 

pass on some information. 3.083 .974 15.504 .000 2.671 3,494
5. I am a good listener and I remember what my student told me. 2.916 1.100 12.989 .000 2.452 3,381
6. He asks me the right questions. 3.000 .834 17.621 .000 2.647 3,352
7. I share information from my experience 2.708 .954 13.899 .000 2.305 3,111
8. I supervise my nonverbal language to make sure I show what I 

want. 3.125 .612 25.000 .000 2.866 3,383
9. I give the student suggestions on how to communicate better. 3.125 .679 22.524 .000 2.838 3,412
10. I’m working to improve my communication skills 2.958 .954 15.182 .000 2.555 3,361

Total subscale - X 2,95

Table V
Comparison of the centralized results to the Questionnaire for evaluating the role of the mentoring process on the 2 subscales.

Subscale Groups X ΔX Σ ΔΣ ɑ KMO-B X2 p

1. The goal
Group mentored 2.90

0.08
29.07

0.80
.798 .574 15.941 .000

Group mentors 2.98 29.87 .802 .387 13.621 .003

2. Communication
Group mentored 2.94

0.01
29.45

0.8
.792 .649 7.994 .000

Group mentors 2.95 29.53 .794 .469 82.385 .001
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studies that confirm the role of setting major goals in 
the process of teacher training for physical education 
specialists (Kensington-Miller, 2011; Chang, 2020). 
Also, the results of the two groups included in the study 
highlight the major impact that communication has on the 
professional training process and in the teaching activity 
of physical education. Communication has been analyzed 
in numerous studies, but each particular aspect identified 
and analyzed such as communication in physical education 
and sports contributes to the expansion of knowledge in the 
field of physical activities in particular and in education in 
an integrative way (Popa & Bucur, 2017; Iconomescu et 
al., 2014; Bunting et al., 2012; Badau, 2007). The teaching 
of physical education at school level requires from the 
specialists the involvement and pedagogical tact that is 
based on an efficient and specialized communication.

Conclusions
1. Identifying the role of mentors and mentorred in 

the initial vocational training process (mentoring process) 
highlighted that the roles assumed are optimal and 
professional, each of the two categories of mentors and 
mentored considers that establishing professional goals 
and developing professional communication skills are very 
important and with a major impact in the development of 
the teaching career. 

2. Mentors and mentored are focused on the continuous 
improvement of the verbal and nonverbal communication 
aspects specific to the didactic professional communication 
and the establishment and prioritization of the didactic 
career optimization objectives.

3. The initial vocational training process must become 
a major concern of the Romanian education system in 
order to form an optimal training context for beginner 
teachers and, implicitly, to lay the foundations for the 
professionalization of beginners aiming at a teaching 
career.
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Abstract
Background. As in any other branch of sport, in dance sport, as a result of competitive activity (increasingly intense in 

recent years), winners are designated, rankings, hierarchies, tops are made, based on more or less objective decisions of the 
adjudicators, who judge several aspects. In its early stages, judging in dance sports was achieved by comparing pairs that 
evolved simultaneously on the ring. Following this comparison, using an algorithm for processing the individual evaluations 
of the adjudicators (Skating system) it was decided who goes further in the competition or the places obtained by the athletes 
in the final. With the increase in the number of the couples participating in competitions, this comparative evaluation system 
was  overwhelmed, requiring a modern evaluation system based on scoring the evolution of pairs, thus giving rise to a judging 
software that solves the shortcomings of the initial models.  

Aims. Our paper wishes to present a judging program derived from the latest judging systems developed by WDSF. This 
has been successfully adapted to online competitions held in the last months of 2020, in the context of the Covid 19 pandemic, 
through which the dance sport phenomenon remained alive, motivating athletes to prepare and further improve. 

Methods.The judging program is an application consisting of JavaScript files running in Chrome, using php programming 
language and MySQL database. We also wanted to point out that the use of this judging system brings an extra objectivity in 
the evaluation, constituting at the same time a tool for optimizing the training of the athletes. 

Results. Most of the participants in our survey confessed that they were not at all satisfied with the old system of judgment 
(%); it was very opportune to create such a program (%), and the information provided by the software will help them “a lot” 
in their professional activity. The benefits of the new judging system are the following: more objective evaluation, provides 
information on artistic and technical training factors, creates the possibility to identify some gaps in the training of dancers, 
a better image of sport dance.

Conclusions. The purpose for which this judging system was created, namely the increase of the objectivity in the 
evaluation of the dancers, has been achieved. The adjudicators have more time than in a live competition to review the 
participating pairs and their evolution for a more objective evaluation.

These aspects have had a positive impact on the image of dance sport. This system  permitted the survival  of competitive 
activity also during the pandemic.   

Keywords: dance sport; judging system; online, competition. 
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Introduction
As in any other branch of sport, also in dance sport, as a 

result of a competitive activity (increasingly intense in recent 
years), winners are designated, rankings, hierarchies, tops 
are made, based on more or less objective decisions of the 
adjudicators, who judge several aspects. The competition, 
in dance sport, represents the quintessence of the athletes’ 
training, but also the way of evaluating and ranking the pairs. 
It is an approach in which the pairs present themselves with 
their hypothetical performance objectives, carry out their 

rigorously prepared activity, are analyzed based on internal 
variables of training (the specific performance capacity), but 
also based on the external variables (the level of competition, 
the value of other pairs, competition conditions, etc.), specific 
to the respective competitions. The results are compared with 
the proposed, hypothetical objectives, and the conclusions 
can be a confirmation or a refutation of the training model, 
and depending on these, the new training objectives will be 
reset (Năstase, 2011). A dancer’s success is determined by 
technical and tactical skills (Laird, 2009), morphological 
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and motor abilities (Prosen et al., 2013), psychological 
preparation and aesthetics of movement (Lukić et al., 
2009; Čačković et al., 2012). Furthermore, efficiency in 
DanceSport has been suggested as a determining factor for a 
judge to award marks for the dancers’ performance (Bijster, 
2013a; Bijster, 2013b).  Judges are responsible for quickly 
and accurately discerning the quality of technical elements 
and overall aesthetic appearance of a dancer’s performance 
based upon their perception of the presentation. Prior to the 
introduction of a new judging system in 2013, the judging 
system in DanceSport had not been changed for many years, 
in contrast to many other aesthetic sports like gymnastics, 
figure-skating, etc., where changes had been made during 
the last decade (Boen et al., 2008; Dallas & Kirialanis, 
2010). There have been some criticisms of the old judging 
system in DanceSport by dancers, coaches, and judges with 
unsubstantiated suggestions that some dancers were favored 
over others (Bijster, 2012; Hurley, 2012; Malitowska, 2013; 
cited by Premelč et al., 2019). In this context, it is imperative 
that the arbitration, the evaluation systems in competitions to 
be as rigorous as possible, in other words the judging should 
be done according to well-defined criteria and as objective 
as possible.

In its early stages, judging in dance sports was done by 
comparing pairs that evolved simultaneously in the ring.

Following this comparison, using an algorithm for 
processing the individual evaluations of the adjudicators 
(Skating system), it was decided:

a) in the preliminary phases of the competition - 
which of the pairs promotes in the superior phases of the 
competition;

b) in the final - what place is assigned to each pair in the 
final ranking.

Starting from the premise that the level of sportive and 
artistic performances of the dancers has increased a lot lately 
and their delimitation becomes more and more difficult, and 
the comparative system is quite empirical and subjective, 
no longer meeting the modern requirements of evaluation, 
the need to develop a judging software emerged, in order to 
solve the shortcomings of the previous systems.

To these aspects is added the desire of all those who are 
part of the phenomenon called dance sports for this sport 
to enter the gallery of Olympic sports, so that, using some 
examples belonging to related sports, such as rhythmic 
gymnastics, figure skating, gymnastics, WDSF decided 
in 2017 to develop a modern evaluation system based on 
scoring the evolution of pairs.

The initial version was called The absolute system of 
judging 2.0, after which it was upgraded to The absolute 
system of judging 2.1 and, finally, in The absolute system of 
judging 3.0 (1), whose adaptation used our purpose, namely, 
the evaluation of pairs in online competitions.

„A comparable judging scale (0 to 10) is used in figure-
skating, where the description of each level includes the 
content of the performed elements along with technical 
and artistic descriptors. The quality of required elements is 
specifically defined, which also includes possible mistakes 
in a performance (2). Potentially DanceSport should define 
a similar scale to that used in skating, where descriptors 
of quality for each criteria and sub-criteria are defined.” 
(Premelč et al., 2019). In this context, it is imperative that 

the arbitration, the evaluation systems in competitions to be 
as rigorous as possible, in other words the judging should 
be done according to well-defined criteria and as objective 
as possible. According to Hughes & Franks, 2007, cited by 
Gomez et al., 2020, the development and implementation 
of new technologies for measuring individual or team 
performance (e.g. tracking systems such as local positioning 
systems, LPS; video tracking, or observational video 
analysis systems) with multiple practical applications have 
intensified the focus of performance analysis in sports.

Hypothesis
In this paper we want to present a judging software, 

based on the one used mainly in the international 
competitions, which has successfully served the optimal 
conditions of online competitions, in the last part of the 
2019-2020 competition season, in the pandemic context that 
characterized this period.

The implementation of this judging system leads to the 
objective evaluation in dance sports, being, at the same time, 
a useful tool for coaches and athletes, to whom it provides 
information about possible gaps in training, depending on 
the evaluation criteria.

Material and methods
Ethics Statement
This study was approved by the Ethics Committee 

of the Department of Physical Education and Sport at the 
University of Bucharest. All subjects gave written informed 
consent in accordance with the Declaration of Helsinki. 
The study objectives and methods were explained to each 
participant, to their parents, before a written, informed 
consent was obtained.  

Research protocol
a) Period and place of the research
Both the arbitration system and the online platform 

to which it is subordinated were presented to the Federal 
Bureau of the FRDS, being proposed as viable solutions for 
resuming the competitive activity blocked by the pandemic.

From September to December 2020, we organized 
3 online competitions in which we implemented this 
arbitration system and we want, in the future, to use this 
arbitration system in live competitions, when the pandemic 
situation will allow their organization. 

b) Subjects and groups
The subjects were RDSF athletes, members of various 

sports clubs affiliated to RDSF, as well as judges accredited 
by it, and athletes and judges from other foreign federations 
as in the case of Bacau Dance Open.

Our survey was conducted on a number of 30 experienced 
coaches and dancers in the adult category, having as a main 
tool the questionnaire, applied online, in December 2020

c) Applied tests 
In October 2020 TOP DANCE FESTIVAL was 

organized, an international online event attended by over 
150 couples and solo girls.

- Bacau Dance Open 
- Hobby Dance Cup 
In November 2020, the Dance Online platform was used 

to organize the HOBBY DANCE Cup, competition in which 
more than 250 couples and solo girls participated.
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In December 2020, the Dance Online platform was used 
for the international BACAU DANCE OPEN, competition 
in which couples and judges from 9 countries took part.

In these online competitions, the athletes were evaluated 
according to all 4 judging criteria and were awarded grades 
which, following the automatic electronic processing 
generated by the platform, resulted the general grades and 
the final ranking.

The subjects know the refereeing system, they know 
very well the problems it has and that is why their opinion 
counts for a progress of the evaluation of the athletes in 
competitions. For a valuable feedback of this judging system, 
we made an investigation based on the questionnaire, which 
contains four closed questions with option answers and one 
open question. 

The purpose of the questionnaire, as a research tool, is to 
measure behavioral or attitudinal characteristics of subjects 
(Niculescu, 2002). The analysis of the responses is both 
quantitative and qualitative.  

The questionnaire is an “Opinion Questionnaire of 
specialists on software implemented for online sports dance 
competitions” made by the group of authors of this article 
and includes 5 items, of which an item with open answers 
from the respondents.

1. Are you satisfied with the old judging system?
2. Do you consider it appropriate to create such a 

software/program?
3. Do you consider that the information provided by the 

software will help you in your professional activity?
4. Which are, in your opinion, the benefits of the new 

judging system?
5. Do you consider that this judging system deserves 

to be implemented in the future in competitions (online or 
classic) at any level?

d) Statistical processing
Data were tabulated and processed using statistical and 

mathematical method and presented using the graphical 
method. For this we used the Microsoft Excel program.

The description of the judging system
The software  program that is the object of our paper is 

based on 4 judging criteria (Mihaiu & Mihaiu, 2014) (Fig. 
1):

a) Technical Quality
b) Choreography
c) Movement to Music
d) Partnership

Results and discussion

Fig. 1 – Judging criteria. 

Table I
Judging parameter 1- technical quality.

Subcomponents
Latin Dances Standard Dances

Posture Posture
Dance Holds Dance Holds
Balance Balance
Latin Actions Centre

Foot Actions Foot Skills (Action and 
Placement)

General Actions Body Actions
Preparation-Action- 
Recovering Preparation to Move
Spins and Turns Drive Action
Isolation/Coordination Isolation/Coordination
Skilled Figures Rise and Fall
Dynamics Swing

Lines and Extended Lines Pivot/Pivoting Action/Continuous 
Spin
Skilled Figures

Table II
Judging criteria 2 - Choreography and Presentation.

Subcomponents
Structure and Composition
Non-verbal communication - NVC
Positioning on the dance floor and the ability to use the space
The character of the dance
Energy
Atmosphere

Table III
Judging criteria 3 - Movement to Music.

Subcomponents
Timing/Shuffle Timing
Rhythm
Musical structure

Table IV
Judging criteria 4 - Partnership abilities.

Subcomponents
Physical communication
Overbalance/Counter Balance/Drops
Using the space
Timing
Consistency

In fact, this arbitration program is an integral part, a 
module of a platform for organizing online competitions, 
an application that allows the adjudicators, on the 
computer, to analyze the evolution of pairs participating 
in the competition, the great advantage over the normal 
competitions being that they can resume registration, can 
play choreography in slow motion, so that the evaluation is 
even more objective.

Each adjudicator is assigned a username and a password, 
after logging in he selects the competition for which he 
was appointed to judge (Fig. 2), gives the corresponding 
marks and then presses the “confirm” button to complete 
the evaluation process.
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Fig. 2 – The judge panel.

The adjudicator gives a grade between 4 and 10 
with intervals of 25 hundredths depending on the level 
of performance achieved by each pair for the parameter 
assigned to him (Fig. 3).

Fig. 3 – Scores for each parameter.

Also, depending on the decision of the organizer and 
the competition director, only two criteria can be judged: 
technical skills and artistic skills (Fig. 4). 

Subsequently, using an algorithm, based on arithmetic 
mean, which takes into account all the grades obtained by 
the pair, the program calculates the final grade.

At the end, the program generates the final ranking, for 
each pair being specified, besides the occupied place, the 
notes corresponding to each criterion, for each dance.

The judging program is an application consisting 
of JavaScript files running in Chrome, using php 

programming language and MySQL database (Duckett, 
2011; Suehring, 2013). We also wanted to point out that 
the use of this judging system brings an extra objectivity 
in the evaluation, constituting at the same time a tool for 
optimizing the training of the athletes. 

Fig. 4 – Two parameters of judging. 

To our knowledge, before the pandemic, a similar 
application was created (Nicoară et al., 2017), 
experimentally implemented at the level of several 
national competitions, which is based on awarding scores 
for several criteria and sub-criteria. It was found, by 
comparing the results offered by this application and the 
judging system used by FRDS in those competitions, that 
the ranking in the final was not affected, but the hierarchy 
after the 7th place underwent changes following the use 
of that arbitration system. In any case, like the evaluation 
system implemented by us, this application also aims to 
increase the objectivity in the evaluation of dancers.

1. Being asked if they are satisfied with the old judging 
system the majority of the participants in our survey 
admitted that they were not satisfied at all (71%), 23% 
considered themselves satisfied to some extent and only 
6% were satisfied very much  (Fig. 5).

Fig. 5 – Item  No 1. 

2. To the question “Do you consider it appropriate 
to create such a software/program?”, a large part of the 
respondents (67%) answered that it was very opportune to 
create such a program, a few (30%) considered this aspect 
important to some extent, and only 3 percent did not see 
the opportunity of such software/program (Fig. 6). 
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Fig. 6 – Item No 2.

3. When asked if the information provided by the 
software would help them in their professional activity, 
“very much” was the answer of the majority (60%), 33% 
considered that the information obtained was valuable to 
some extent and only 7% appreciated that this information 
was not useful at all (Fig. 7). 

Fig. 7 –  Item  No 3. 

4. Being asked about the  benefits of the new judging 
system, at the top of the answers were:

a) More objective evaluation – 83%
b) Provides information regarding the level of 

training/performance on various training factors - artistic, 
technical - 62%

c) Increases the level of accountability of the judges 
- 41%

d) Offers the opportunity to identify some gaps in the 
training of the dancers - 37%

e) Brings image benefits to the dance sport - 33%  
(Fig. 8)

Fig. 8 –  Item  No 4.

5. To the question “Do you consider that this 
judging system deserves to be implemented in the future 
in competitions (online or classic) at any level ?”, an 
overwhelming majority believes that this judging system 
must be implemented in any type of competition, 20% 
appreciate this aspect important to some extent, and 7% do 
not believe at all in the opportunity of using this system in 
dance competitions (Fig. 9). 

Fig. 9 – Item No 5.

Conclusions
1. The feedback of the interviewed specialists leads us 

to believe that the purpose for which this judging system 
was created has been achieved, namely the increase of 
the objectivity in the evaluation of the dancers, on the 
background of a greater accountability of the adjudicators.

2. Because the judging does not take place live, the 
adjudicators have enough time to review the participating 
pairs and their choreographies, whenever they need to score 
each criterion with maximum correctness and objectivity.

3. These aspects have a positive impact on the image 
of the dance sports that carried the stigma of subjectivism 
in evaluation, compared to other related sports, such as 
figure skating, rhythmic gymnastics and gymnastics.

4. Finally, yet importantly, this system allowed the 
development of the competitive activity, in the online 
version, being in this pandemic context a motivation for 
the athletes to continue training and competing.

5. In the future, we intend to monitor the evolution 
of the pairs that participate in other online competitions, 
in which this arbitration system will be used, in order to 
identify the progress at the level of the training factors that 
are subject to evaluation.
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Abstract
Background. Cerebral palsy is one of the most important causes of disability in children. Intensive rehabilitation in cerebral 

palsy is personalized in accord with the deficits, activity limitations and participation restrictions, but an early etiological and 
clinical diagnosis in a multidisciplinary approach, to differentiate cerebral palsy from other causes of neurodevelopmental 
disorders, is  required to direct the pharmacological approach and prognosis. 

Aims. This paper presents the first study on a Romanian population in terms of the most relevant cerebral palsy risk factors 
and their relation to the age when cerebral palsy was diagnosed, aiming to support a possible early diagnosis prediction model. 

Method. Retrospective study conducted on a group of 320 children diagnosed with developmental disorder admitted to the 
Department for Children Neuro-Psychomotor Rehabilitation of the Psychiatry Hospital in Sibiu during 2015-2018. 

Results. The number of neurodevelopmental disorders generated by cerebral palsy in the examined group is relatively 
small (11.56%). The highest proportion of neurodevelopmental disorders in children with cerebral palsy (according to the 
subsequent diagnosis) was seen in children born under 30 weeks of pregnancy, exhibiting perinatal intracranial hemorrhage 
and displaying increased muscle tone and seizures. 

Conclusions. The study establishes correlations between the variables assessed, which may point to a formula for 
predicting the diagnosis of cerebral palsy in children initially examined for a developmental disorder.
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Introduction
With a prevalence between 1.3 and 4.4 per 1,000 live 

births since 1980 (Johnson, 2002), cerebral palsy (CP) is 
the most common cause of childhood disability worldwide, 
affecting not only the underdeveloped countries but also 
the developed nations (prevalence of 2 to 2.5 per 1,000 live 
births) (***, 2017).  These numbers serve as a rough guide 
only, as CP is underdiagnosed and underreported (in the 
EU, 21 Member States report cases to the EU Commission 
- Surveillance of Cerebral Palsy in Europe) (Sellier et al., 
2016). The disability degree determined by CP is extremely 
varied. The dysfunction impairs the sensitive-sensory and 
motor functionality, also the cognitive functionality , in 
some cases, and results in a reduced level of activity and 
significant participation restrictions, a terrible burden on the 
family and the community as a whole, and a low quality of 
life for both the diagnosed child and their caregivers. Medical 
rehabilitation interventions are based on a multidisciplinary 
assessment and enhance the CP children’s quality of life 
(Tsoi et al., 2012). Physical medicine and rehabilitation 

interventions must be carefully tailored according to the 
level of functional impairment established by specific areas 
and the patient’s reluctance and abilities (Balci, 2016).

Neurodevelopmental disorders (NDDs) is an umbrella 
term comprising disorders usually diagnosed in childhood, 
less commonly in adolescence. NDD reunites manifestations 
such as: cognitive disorders (including communication 
and social skills), sensory-based motor disorders and 
coordination disorders of various origins (***, 2013).

Cerebral palsy manifests by non-progressive movement 
disorders characterized by inadequate neurological control 
of movement and posture due to brain insults which act pre-
, intra-, or postnatally in the early years of life (Spence & 
Sheffer, 2020). Motor impairment is a mandatory criterion 
and may or may not be accompanied by mental retardation, 
epilepsy, sensory deficiencies, cognitive and behavioral 
disorders. The clinical picture divides CP into four main 
types: 77% of the cases display spastic CP, 5% display 
dyskinetic CP, 3% display ataxic CP, and 15% display mixed 
forms of CP (***, 2022).
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The differential diagnosis from other conditions 
classified as developmental disorders - global developmental 
delay, autism spectrum disorders, intellectual disabilities, 
developmental coordination disorders, neurogenic genetic 
disorders, neurotoxic disorders and so on (Morris-Rosendahl 
& Crocq, 2020) is a challenge because of the clinical 
picture with many common symptoms, which also change 
over time. These changes are triggered, among others, by 
the growth and development processes, along with the 
intensive and sustained rehabilitation intervention, which 
must be initiated as early as possible, even in the absence 
of the differential diagnosis, to avoid complications and to 
improve the patients’ functional condition. 74% of all CP 
cases are also accompanied by other DD comorbidities 
(Francés, 2020). The CP diagnosis is usually made around 
the age of 3 or 4 years old, the developmental disorder being 
the red flag that brings the family to the doctor, sometimes 
long before the differential diagnosis is possible (Corporate 
Author, 2000). The differential diagnosis is difficult but 
can be highly important, especially when DDs are caused 
by metabolic diseases, which, once diagnosed, can be 
specifically targeted, with a substantial improvement of the 
patient’s condition.

The etiology of cerebral palsy may be shared with 
the etiological or contributing conditions of other DD-
generating pathologies. The risk factors for CP are indeed 
numerous and include a variety of prenatal and perinatal 
conditions, along with the gestational age at birth and the 
newborn’s weight. These are supplemented by postnatal 
causes (Reddihough & Collins, 2003). This whole clinical 
picture is difficult to create without a highly detailed 
medical history, but there is some important data that can 
guide the doctor in pediatric rehabilitation towards the CP 
diagnosis, supporting an early diagnosis, even in the absence 
of special technological means. Accessing high resolution 
and specificity investigations is still costly (both financially 
and in terms of time), which is why a formula to guide the 
practitioner during the differential diagnosis while making 
use of the anamnestic and clinical data could be useful.

The Department for Children Neuro-Psychomotor 
Rehabilitation of the Psychiatry Hospital in Sibiu attends 
to children both from the entire Sibiu County and from 
other counties in the country as well. Many of the admitted 
children display DD. During the data collection process as 
part of a large retrospective study, it was found that some 
of the children later returned to the hospital with a different 
diagnosis, which, in some cases, stated infantile cerebral 
palsy. 

The current study aims to assess whether and to what 
extent children with perinatal distress and originally 
diagnosed with DD display DD as part of CP, subsequently 
diagnosed as such, being the first study of its kind on the 
population with CP in Romania.

Hypothesis
The number of children displaying DD and subsequently 

diagnosed with CP is small compared to the total number of 
children diagnosed with DD. There are common contributing 
factors for DD (regardless of the general DD pathology), of 
which: prematurity, a low Apgar score, neonatal seizures 
and intracranial hemorrhage at birth, and the association of 

these factors may help predict the CP diagnosis as NDD-
generating pathology.

Material and methods
Research protocol. Retrospective observational study.
a) Period and place of the research
The Department for Pediatric Recovery of the Psychiatry 

Hospital in Sibiu, during 2015-2018.
b) Subjects and groups
The study was conducted on a group of 320 children 

diagnosed with developmental disorder. In 37 cases, the 
children were subsequently readmitted with a diagnosis of 
CP; the others either did not return (did NDD conditions 
improve?) or had other diagnoses. In what follows, we shall 
call CP patients the subjects diagnosed with CP following 
their NDD diagnosis. We shall call NDD patients the 
subjects whose DD diagnosis was confirmed on the second 
admission. The data were anonymously extracted from the 
observation charts. The parents of the children gave their 
consent for children to participate in non-experimental 
scientific research when admitted in the hospital.

c) Applied tests 
The study is retrospective, involves only processing 

data from the medical sheets. The variables analyzed were: 
gestational age, Apgar score, neonatal seizures and presence 
of intracranial hemorrhage at birth. Muscle tone disorders 
were taken into account from the clinical picture.

d) Statistical processing
The following statistical methods were used (with the 

aid of the R programming language, version 3.6.2):
- To compare percentages, the chi-squared test (or its 

equivalent, Fisher’s exact test, when the approximation 
or generalization to a larger sample performed by the chi-
squared test was not possible) was used to see whether the 
differences in proportions were significant from one level of 
the categorical variable to another. A p-value under the 0.05 
threshold indicates a significant difference.

- To compare the numerical values from one group of 
patients to another, as independent groups, either the t-test 
was used if the values were normally distributed, or the 
Wilcoxon-Mann-Whitney test was used if the values were 
abnormally distributed and/or if they were ordinal. Again, 
a p-value under the 0.05 threshold indicates a significant 
difference.

- To predict the likelihood that patients initially 
diagnosed with DD would later receive a CP diagnosis, the 
logistic regression model or logit model was used. Again, 
where an entry or interdependent variable displayed a p-value 
lower than the 0.05 threshold, it was deemed relevant.

Results
At first, the group of children with DD and the group 

of children with CP who were initially diagnosed with DD 
were compared in terms of variables: gender, residence 
and background to determine whether there are statistically 
relevant differences.

Of the 320 patients initially diagnosed with DD, about 
56% were male. From a statistical point of view, this 
difference (gender distribution) is still significant, yet close 
to the 0.05 threshold: X-squared = 4.5125, p-value = 0.03365 
according to the chi-squared test.
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A study documenting the diseases possibly afflicting 
the development of children (developmental disabilities) 
and targeting 195 countries and territories shows similar 
statistics: 54% of the children aged 5 or less included in 
the study are male (Olusanya et al., 2018). There is a high 
addressability from other counties of the country (possibly 
due to the location in the center of the country), 2/3 of them 
come from outside Sibiu County. Nearly 2/3 come from 
urban areas, i.e. 61%, which may be explained either by the 
greater awareness of parents or family doctors in the urban 
areas, or by a greater accessibility to health services, or both.

Of the criteria that may be relevant by association, we 
looked at residence, background and the age at which the 
children with DD who were subsequently diagnosed with 
CP presented for rehabilitation treatments.

The patients who underwent the transition from DD to 
CP mostly came from other counties. The percentage or 
distribution difference was highly statistically relevant in 
this case as well: X-squared = 42.378, p-value = 7.522e-11. 
These results were generated by the test of proportion.

As far as the background variable is concerned, for the 
group of patients with CP, the results or frequency difference 
was again significantly different between the rural and urban 
areas: X-squared = 7.7838, p-value = 0.005272.

Patients whose diagnosis was changed from DD to CP 
In terms of age, the situation of the 37 cases that were 

initially admitted with a diagnosis of DD and at variable 
time periods were diagnosed with CP, is shown in Figure 1, 
where the age is expressed in months (from 0 to 70 months).

As seen in Fig. 1, the time period between the two 
diagnoses varies randomly; the data analyzed does not 
indicate any correlation between the age at which the 
patient originally presents and the age at which CP is 
diagnosed. The time difference may be attributed to 
several factors: perinatal distress, clinical picture, presence 
of comorbidities, follow-up or not of the rehabilitation 
program after discharge. 

Early intervention is of utmost importance, as one of 
the factors improving the chances to decrease the disability 

degree in children with CP is early assessment that 
detects the developmental disorder and allows the early 
initiation of complex and tailored rehabilitation therapy, 
including resorting to advanced technological means to 
foster rehabilitation (robotic therapy and serious gaming) 
and given the comorbidities of CP (including epilepsy, 
impairment of cognition, vision, hearing, and disturbances 
of growth and gastrointestinal function) and the specific 
complications of CP - defective development of the 
musculoskeletal system, osteoporosis, fractures, infections, 
incidental cognitive deficiencies (Gulati & Sondhi, 2018). 
Early rehabilitation intervention can significantly improve 
a child’s psychomotor abilities and enhance their quality of 
life (Burdea et al., 2013).

For the therapeutic intervention to be successful 
in terms of stimulating neuroplasticity, the therapeutic 
window for CP basically comprises the first 4 months of 
life, with the birth being a reference point and considering 
the perinatal period and the time of the insult (brain injury). 
Therefore, establishing an early diagnosis protocol for 
CP is mandatory. In 2000, the recommendations of the 
SCPE network established a time period for a positive CP 
diagnosis of up to 4 years of age (Corporate Author, 2000).

In our department the age criterion represents a 
priority for admission, but the addressability is not always 
direct, i.e. not all newly admitted cases come to us in the 
first instance, but are referred by other specialists. This 
explains the large variability of situations when analyzing 
the group according to the age criterion. To that effect, the 
time period between the first admission when the child 
was first examined for DD, and the first admission when 
the same child returns with a diagnosis of CP is variable. 
For example, case no. 37, where the first admission with 
the DD diagnosis occurred at 14 months of age (1 year 2 
months old), and the following admission occurred three 
months later, with the CP diagnosis. Case no. 6, the first 
admission with the DD diagnosis occurred at 11 months of 
age, and the admission with the CP diagnosis, at 42 months 
of age (3 years 6 months old).

Legend: 0-70 = age in months; 1-37 = case index; blue = age upon first hospital admission, magenta = age upon cerebral palsy diagnosis. 
Fig. 1 – Age/diagnosis. 
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Of a total of 320 patients with developmental disorder 
only 37 were found on subsequent admissions with a 
diagnosis of CP; the proportion of children with a diagnosis 
of CP who returned for admission after initially presenting 
with a diagnosis of DD equaled 11.56% of all patients 
initially presenting with DD.

Relationship between the CP diagnosis and the 
relevant risk factors

The relationship of these pathologies with the common 
perinatal factors, namely: a low gestational age, a low 
Apgar score, presence of intracranial hemorrhage and 
neonatal seizures, and increased muscle tone, is analyzed 
below.

1. Gestational age
A normal pregnancy lasts for 38 to 40 weeks. 

Prematurity affects 11% of all live births in the world 
(Walani, 2020). Over the last decade, advances in modern 
medicine have led to increased survival rates for babies 
born at ever younger gestational ages. Depending on the 
gestational age, premature births are classified as follows: 
under 28 weeks – extremely preterm, 28 to 32 weeks – 
very preterm, 32 to 34 weeks – moderately preterm and 34 
to 36 weeks – late preterm. An important indicator is the 
survival rate which has progressively increased to 50%-
70% for extremely premature newborns (under 28 weeks) 
(Glass et al., 2015).

For the group of DD patients, the distribution by 
gestational age is shown in Fig. 2, where the percentage of 
preterm births exceeds the percentage of term births. Very 
preterm accounts for 10.95%, moderately and late preterm 
for 40.99%, and term births for 48.06%.

Fig. 2 – Gestational age for DD patients (w = no. of pregnancy 
weeks).

The gestational age for the group of patients who 
developed CP is not statistically different from those 
with DD, the group of births under 30 weeks however 
registering a higher percentage, 16.22% of the total, as 
shown in Fig. 3.

Extremely preterm is one of the conditions contributing 
to the appearance of neurological sequelae or severe 
pathologies leading to disability in survivors. The data 
collected shows that the percentage of preterm births in 
children with CP in the examined group is only slightly 
higher than the percentage of preterm births for DD 
patients, which is statistically irrelevant. The result 

confirms the data in the medical literature (Granild-Jensen, 
2015). The prevalence of CP in preterm infants is 40 times 
higher than in term infants worldwide, with a normal birth 
weight (Krägeloh‐Mann & Cans, 2009).

Fig. 3 – Gestational age for CP patients.

2. Apgar score
The vitality score for newborns – Apgar – with values 

ranging from 0 to 10, at five and ten minutes after birth, 
is currently acknowledged as a predictor for CP (Persson, 
2018). In the initial DD group, an Apgar score lower than 
4 is rarely encountered (approximately 6%), most children 
scoring 9 (31.80%) and 10 (26.86%).

In the group of children diagnosed with CP, the low 
Apgar score prevailed; the percentage of the values of 4 
and lower is 35.13%, of which 16.22% had Apgar 1.

The CP and DD children displayed a statistically 
relevant difference: from a median Apgar score of 6 (mean 
of 5.459) to one of 9 (mean of 8.226): W = 2228.5, p-value 
= 5.923e-09 (Wilcoxon-Mann-Whitney test).

3. Neonatal seizures
In preterm infants, neonatal seizures are frequently 

associated with intracranial hemorrhage, cerebral ischemia, 
infections of the central nervous system and serious 
neurodevelopmental manifestations (Vegda et al., 2022).

Of a total of 320 patients, 25 suffered neonatal seizures 
(7.81%). Of the 25 patients, 11, i.e. 44%, were diagnosed 
with CP. Of the 283 patients diagnosed with DD, only 26, 
i.e. 8.81%, suffered neonatal seizures. This proves that a 
rather high percentage of the patients suffering seizures, 
44%, respectively, were subsequently diagnosed with CP. 
This difference is statistically relevant (Fisher’s exact test): 
p-value = 1.604e-05. 

4. Intracranial hemorrhage 
Intracranial hemorrhage is frequently associated with 

a low Apgar score and neonatal seizures even in term 
newborns (Hong & Lee, 2018). Our study did not consider 
the varying degrees of severity of intracranial hemorrhage 
but only its presence in the birth history.

Of a total of 283 children with DD, a percentage of 
18.73% displayed intracerebral hemorrhage at birth. For 
the CP children, hemorrhage is present to a much higher 
degree, 43.24%, respectively. Statistically, there is a 
difference between the percentage of those who developed 
CP among those with hemorrhage versus those without 
hemorrhage. In other words, 23.19% (16 out of 69) is 
significantly different from 8.37% (21 out of 251). 
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5. Muscle tone
In the clinical picture of both the developmental 

disorder (DD) and CP, a highly important element is 
muscle tone with its disorders (increasing = hypertonia, 
or decreasing = hypotonia). In the children with DD, 
tone variations were found in 260 cases out of 283 and, 
of those who returned with a diagnosis of CP, all 37 had 
muscle tone disorder. Of those with muscle hypertonia 
found upon the original admission, 38.27% (i.e. 31 out 
of 81) subsequently developed CP. In the children with 
hypotonia, only 2.78% subsequently return with CP. This 
difference is statistically relevant (i.e. the hypothesis that 
we had the same conversion percentages for each of the 
three muscle tone categories can be dismissed), with a 
p-value of 9.197e-15 for Fisher’s exact test. 

Correlations between the variables considered – can 
a CP diagnosis be predicted for the DD children?

The study aims to establish correlations between 
the variables assessed that would lead to a formula for 
predicting a CP diagnosis in children initially presenting 
for developmental disorder. 

The following chart comprises data about neonatal 
seizures, intracranial hemorrhage, and the Apgar score for 
the group of DD patients, in correlation.

It is noticed that 21.43% of the children suffering 
neonatal seizures also displayed intracranial hemorrhage. 
The remaining 78.57% did not display intracranial 
hemorrhage. The mean Apgar score was 7.

Of the children not suffering neonatal seizures, 50 
(18.59%,) displayed hemorrhage, with the remaining 219 
(81.41%) not suffering seizures or displaying intracranial 
hemorrhage, with an Apgar score over 8 (Fig. 4).

Fig. 4 – Distribution of DD patients by NN seizures, intracranial 
hemorrhage, and Apgar score.

As seen in Fig. 5, in the CP group, 29.73% suffered 
neonatal seizures at birth, of which 54.55% also displayed 
intracranial hemorrhage and a low Apgar score mean - 5. 
Of the remaining 70.26% who did not suffer seizures at 
birth, 38.46% had intracranial hemorrhage, associating a 
medium Apgar score - 6.

Fig. 5 – Distribution of CP patients by NN seizures, intracranial 
hemorrhage, and Apgar score.

The low Apgar score, accompanying the intracranial 
hemorrhage and seizures, is documented in the medical 
literature as well (Hong & Lee, 2018).

We notice in Table I, below, that, if we want to 
incorporate all the relevant variables into a single prediction 
model, to see how they interact and to assess the extent 
to which, combined, they can predict the transformation 
of the diagnosis of developmental disorders into infantile 
cerebral palsy, although on the individual level (see the 
separate analysis above), we have identified several 
aspects, in interaction we are mainly talking about:

- A low Apgar score;
- Muscle tone, namely hypertonia.
The interpretation is always based on the baseline value 

for each of the categorical variables involved, invalidating 
the null hypothesis:

- Apgar score: being a numerical variable, the 
interpretation is made as for any linear regression, 
meaning: for every extra unit of Apgar score, the odds ratio 
of conversion versus no conversion in CP equals 0.76 or 
exp(-0.2781) (i.e. 24% lower). The 0 to 4 score, present in 
35.13% of the CP cases in the examined group, indicates in 
itself a high risk of CP.

Table I 
Invalidating the null hypothesis.  

Coefficients
Estimate Std. Error z value Pr(>|z|)    Estimate Std. Error z value Pr (>|z|)
(Intercept) 1.5655 0.8278 1.891 0.05860  
gestational_age >30w 0.4835 0.6930 0.698 0.48538
gestational_age 40w 1.1181 0.7965 1.404 0.1604
APGAR score -0.2781 0.0907 -3.066 0.00217 ** 
muscle_tone decreased -2.4939 0.5047 -4.941 7.77e-07 ***
muscle_tone normal -17.7787 1289.1073 -0.014 0.989
NN_seizures no -0.7179 0.6423 -1.118 0.26372
intracranial_hemorrhage no -0.6052 0.5124 -1.181 0.23754

(- = value under the 0.05 threshold (see last column). 
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- Muscle tone (hypotonia): the odds ratio (here the 
missing baseline value is hypertonia) for those with 
hypotonia versus those with hypertonia for undergoing 
conversion equals 0.08 or exp(-2.4939) (so 92% lower odds 
for developing CP in those with hypotonia versus those 
with hypertonia). Basically, the patients with CP displayed 
hypertonia (most likely of central neurological origin) in 
83.7% of the cases, similar to the percentage provided by 
studies in other states (80%) (Hägglund, 2021).

Table I below comprises the detailed variables, and 
their statistical relevance.

Discussion
The relevance of the variables considered is obvious, 

similar to the one established worldwide (Gururaj et al., 
2003; Parody et al., 2020). The most important association 
as a predictor of CP is represented by a low Apgar score 
accompanied by hypertonia. The range of risk variables is 
wider, and an accurate diagnosis of CP currently requires 
investigations that are difficult to access (genetic tests) and 
that are difficult or even highly risky for some patients 
(brain MRI) (Himmelmann, 2017). Establishing a complex 
diagnostic algorithm could be very useful. The SCPE 
Collaborative Group of the EU Commission proposes a 
guiding definition of CP: “Cerebral Palsy (CP) is a group 
disorders involving movement and posture and of motor 
function; it is permanent, but not unchanging; it is due to 
a non-progressive interference, lesion, or abnormality of 
the developing/immature brain. This definition specifically 
excludes progressive disorders of motor function, defined 
as loss of previously acquired skills in the first 5 years of 
life” (Corporate Author, 2000).  SCPE also proposes a 
decision tree for the diagnosis of CP, but it only includes the 
differential diagnosis for conditions with motor impairment 
of non-central origin and the differential diagnosis for 
conditions with chromosomal impairment.

In the given situation, the time period required to 
establish the diagnosis of CP according to the SCPE can and 
should be used for the early therapeutic intervention. Thus, 
it would be useful to develop a program in which therapy 
indicated by a suggestive clinical picture would be initiated 
before 4 months of age, followed by a follow-up scheme 
with short deadlines for the infant and toddler, reuniting 
all professionals involved in the diagnosis and therapy, 
i.e. the therapeutic team: the neonatologist, neurologist, 
pediatric rehabilitation doctor, ophthalmologist, ENT 
specialist, pediatrician, family doctor, psychologist, and 
the physiotherapist (***, 2011).

There is a proposition for a follow-up program for the 
newborns at risk initiated in Sibiu, which unfortunately 
misses the rehabilitation team, namely the rehabilitation 
doctor and the physiotherapist.

The early diagnosis of CP is essential for several 
reasons: it enables the early therapeutic intervention 
that leads to learning motor patterns as close to normal 
as possible, it increases the cognitive ability, it prevents 
complications (hip dislocation, scoliosis, osteoporosis, 
muscle contractures leading to joint deformities) and, last 
but not least, it helps the parent to overcome the depression 
caused by insecurity once they are included into therapy 
(Novak et al., 2017).

Conclusions
1. The number of DDs generated by CP in the 

examined group is relatively small (11.56%).
2. The highest proportion of DD children with CP 

(according to the subsequent diagnosis) was seen in 
children born under 30 weeks of pregnancy (16.22%).

3. Neonatal seizures occupy a large percentage 
(44.00%) in the medical history of the children displaying 
developmental disorder in the context of CP subsequently 
diagnosed.

4. Intracranial hemorrhage occurring at birth increases 
the DD prevalence because of CP.

5. An increased muscle tone is an alarm signal – it 
indicates a high probability of CP.

6. Even if the rehabilitation therapy is instituted with 
the first functional diagnosis of DD, it is necessary to have 
a diagnosis of CP as early as possible based on certain 
variables included in a standardized assessment protocol, 
in order to establish/continue an intensive and tailored 
program to stimulate the child’s normal development and/
or recovery of functional deficiencies and to avoid the 
worsening of sequelae.

7. Our study establishes correlations between the 
assessed variables, which may lead to a formula for 
predicting the CP diagnosis in children initially presenting 
with developmental disorder. 
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Abstract
Quality of life is a concept that must be approached in a multidimensional way, related to the physical, mental, social and 

functional health of an individual. Colorectal cancer is one of the most common malignancies in the world and a major cause 
of death. We conducted a literature review in order to present the existing knowledge regarding the quality of life in patients 
with colorectal cancer. Although the cause of colorectal cancer is currently unknown, we identified a number of risk factors 
that need to be considered, such as unchanged hereditary risk factors: age and aging, family and personal history, gender, 
genetic risk, as well as modifiable, non-hereditary risk factors: diet, obesity, sedentary lifestyle, diabetes, smoking, alcohol, 
air pollutants.

Colorectal cancer can contribute to the deterioration of quality of life through the direct consequences of the disease, 
through the effects of surgical treatment (colorectal cancer operated and / or with colostomy), long-term complications and 
metastases. Comorbidities, obesity, smoking, old age, poor education are associated with a low quality of life and risk of 
death.
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Premises and objectives
The purpose of this review is to investigate how the 

quality of life dimension is reported through various 
assessment tools for colorectal cancer patients and to 
examine the sociodemographic and clinical factors 
associated with average and low quality of life scores. 

Colorectal cancer, general considerations 
Colorectal cancer (CRC) is one of the most common 

malignancies and a major cause of mortality and morbidity 
(Ferlay et al., 2015; Hamidreza et al., 2017). In the EU-
27 area, in 2020, colorectal cancer was estimated to be 
the third malignant localization in men (after prostate and 
lung) and the second localization in women (after breast). 
CRC is the second cause of cancer death in men (after 
lung cancer) and the third one in women (after breast and 
lung cancers) . Epidemiological studies have shown major 
variations in the geographical distribution of CRC, with a 
significantly higher risk in developed countries associated 
with diet and lifestyle, but also with different levels of 
quality of screening, diagnosis, and treatment as a result of 
healthcare expenditure (1).

In Romania, the reported incidence of CRC was 
approximately 8.23   / 100,000 inhabitants in 2005, the 

diagnosis being often in advanced stages, due to late onset 
of clinical signs and the lack of systematic screening tests 
(Vasile, 2010) . Other data indicated an incidence of 10.1 / 
100,000 inhabitants for men and 7.3 / 100,000 inhabitants 
for women (Toma, 2018). Based on data reported by the 
North-Western Cancer Registry it was estimated that in 
Romania, in 2017, there were 4912 new cases of colorectal 
cancer in males and 3860 new cases of colorectal cancer in 
women (Coza et al., 2019).

Globally, the trends show an increase of the incidence 
and a decrease of mortality, which is a consequence of 
the large scale screening programs adopted by more and 
more countries, but also of the progress in the treatment 
of this type of cancer. These trends also have the effect of 
improving the quality of life of colorectal cancer patients 
(Ferlay et al., 2015). 

Colorectal cancer is characterized by:
- increased risk after 50 years, as a sporadic disease;
- localization in the terminal part of the colon (last 20 

cm) or in the rectum;
- slow progressive evolution, in terms of years or 

decades;
- onset of colorectal polyps in the epithelium of the 

colon and rectum, as a predisposing hereditary cause;
- predisposing risk factors, probable and possible: 
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lifestyle, diet, sedentary lifestyle, environmental factors, 
family and personal history;

- hereditary or non-hereditary character (acquired);
- treatment may include surgery, radiation therapy and 

chemotherapy;
- the consequences of the disease and the treatment 

concern the quality of life both from a medical point of 
view through complications and metastases, as well as 
psychological, affective, volitional and social.

Risk factors
Risk factors in CRC can be unchangeable, hereditary 

and modifiable, non-hereditary; they may have a 
cumulative action.

To date, the cause of the CRC is unknown. Some people 
have risk factors but will never develop CRC, while others 
who do not have risk factors will develop the disease.

a) Unchangeable factors
- Aging: with age, the risk of CRC increases.
- Family	history: It is estimated that 20% of colorectal 

cancers occur in the family context, with common 
environmental factors or genetic inheritance being risk 
factors.

- Gender: Men are generally more affected than 
women, in a ratio of 3:2.

- Personal	history
A number of personal backgrounds may favor the 

evolution towards colorectal cancer:
- colorectal polyps, considered as precancerous 

lesions, because they can evolve over time in CRC;
- history of CRC, in case of tumor removal there is 

a risk of developing over time a new tumor in another 
location in the colon or rectum area;

- history of other cancers: lymphoma, testicular cancer, 
endometrial cancer;

- hereditary syndromes of colonic adenomatous 
polyposis (familial adenomatous polyposis, Gardner 
syndrome, Turcot syndrome, attenuated colonic 
adenomatous polyposis);

- Lynch syndrome (hereditary nonneoplastic CRC);
- Crohn’s intestinal inflammatory diseases (ulcerative 

colitis) can cause long-term inflammation of the large 
intestine followed by dysplasia and progression to CRC in 
2/3 of cases.

CCR is associated with elevated levels of inflammatory 
(IL-4) and proinflammatory cytokines (IL-6, IL-17, TNF, 
IL-23, IL-12, IL-8; IL-10 have a protective effect on CRC 
(Szylberg et al., 2015; Mariani et al., 2014)

- Genetic	risk
The role of heredity and acquired mutations was 

highlighted by disorders in signal proliferation (KRAS, 
evelin D1, WNT, MYC, RB, TP53, PTEN, APC), elution 
of cell apoptosis angiogenesis (VEGF, PG6F, THBS1), 
local metastatic invasion (E-cadherin), genetic instability 
(CIN, MSI, NER, BER) (Szylberg et al., 2015; Kanwal & 
Ghias, 2016).

Defects of the MLH1, MLH2, MLH6 or PMS2 genes 
associated with the microsatellite instability biomarker 
(MSI) have been found in Lynch syndrome and sporadic 
CR tumors (Murcia et al., 2016).

b) Modifiable factors (Simon, 2016; Giovannuci, 

2002)
The diet, especially the western type, is considered the 

most important risk factor for CRC, due to the increased 
caloric intake and the qualitative content:

- increased protein intake, red meat (beef, lamb, pork) 
and processed meat (sausages, pressed meat, sausages);

- high lipid content;
- low selenium content;
- low content of folic acid and methionine;
- high content of aromatic hydrocarbs in burnt and 

smoked foods (meat and fried fish);
- low dietary fiber content;
- low content of vegetables, especially crucifers: 

garlic, onion, citrus;
- reduced intake of vitamins (A, C, E) and minerals 

(Ca).
Obesity
Overweight - BMI over 25 increases the risk of CRC.
Sedentarism
Low physical activity, regardless of weight, is a risk 

factor for CRC.
Type 2 diabetes increases the risk, regardless of weight.
Smoking is a risk factor by favoring the development of 

large colorectal polyps, as precancerous lesions.
Alcohol, consumed in excess, especially beer, is a risk 

factor, being frequently associated with smoking and drug 
use.

Organic and inorganic air	 pollutants also have 
carcinogenic potential.

The	modifiable	protective	factors are:
- physical activity (Brown et al., 2012)
- dietary factors: increased intake of calcium, folic 

acid, dietary fiber, polyunsaturated fish oil.

General considerations on the quality of life
The interest in the quality of life (QoL) increased 

considerably after World War II, with the rise of awareness 
and recognition of social inequalities. In the medical 
literature, the term was introduced in the 1960s and has 
become a key word in databases since 1975.

Another root of the concept of QoL may be related to 
the definition of health formulated by the World Health 
Organization (WHO) in 1947 as “complete state of physical, 
mental and social well-being, and not only in the absence 
of disease and infirmity” (***, 1947). Subsequently, the 
definition of “the ability to lead a productive social and 
economic life” was also included in the definition. The term 
well-being, by definition, has contributed to the conceptual 
confusion about what health is and what QoL is.

Most health and social sciences methodologies have 
3 dimensions in mind, for measuring QoL or health 
status: physical function, mental state, and the ability to 
encompass social interactions (post 2014).

The first estimate of QoL is known as the Qitz-Spitzer 
Index, based on the measurement of socio-professional 
variables: physical, social and emotional function, attitude 
towards disease, personal characteristics of patients’ daily 
lives and the cost of the disease (Spitzer et al., 1981).

In the mid-1980s, a new term related to QoL appeared, 
the health-realated quality of life (HRQOL), defined by 
Torrance (1987) as the QoL aspects of existing health.
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Gradually, the terms “perceived health”, “health”, 
“HRQoL” and “QoL” are considered synonymous by 
researchers and doctors.

Currently, the term quality of life is considered 
ambiguous, with multiple meanings, which refers to both 
the individual’s experience of his life and living conditions, 
which gives the term subjective character. At the same 
time, QoL needs to be approached multidimensional, in 
terms of health:

- physical health: somatic sensations, symptoms of the 
disease, side effects of the treatment;

- mental health: positive feelings of well-being, up to 
non-pathological psychological forms of suffering and up 
to psychiatric disorders;

- social health: social contacts and interactions, in 
terms of quantity and quality, in the family and at work;

- functional health: self-care, daily and professional 
physical activity.

Methods 
We conducted a systematic review of scientific 

literature using the PubMed database. The search strategy 
included original articles, reviews or systematic reviews 
with “colorectal cancer” and “quality of life” as search 
terms in the title or abstract. We restricted the search to 
papers written in English or Romanian and published 
in the last twenty five years; 215 matching articles were 
identified. We filtered the results by publication years 
because witnessed rapid development in the recent years. 
We selected the articles relevant to review using the 
PRISMA 2020 checklist (Page, 2021). 

We included all the papers relevant to the following 
research questions: 1) how is the quality of life defined 
and measured / evaluated? 2) What symptoms do patients 
report that their quality of life impacts? 3) What are the 
socio-demographic and clinical factors that prove to be 
statistically significant correlations with the average score 
of quality of life in each study. We included observational 
studies, both quantitative and qualitative, population-based 
studies, as well as previous review, systematic review 
and/or meta-analysis papers. We excluded reports from 
randomized controlled trials as these can be biased by the 
controlled environment.

Results
In total, 44 articles were identified for reviewing. 

Twenty seven quantitative studies met the inclusion criteria 
and were included in the review process. Seventeen studies 
were retrospective observational studies of which one was 
a case-case study, twelve were cross-sectional studies 
and four were longitudinal studies. Five studies were 
population-based retrospective studies. Five studies had 
a prospective design. Another four qualitative studies also 
met the inclusion criteria. We also reviewed previous four 
review papers and eight systematic review papers of which 
two also included meta-analysis.

Colorectal cancer and quality of life
Colorectal cancer is manifested by impaired quality of 

life, caused by the direct consequences of the disease on 
the one hand: abdominal pain, changes in bowel motility, 

bleeding and anemia, fatigue and weight loss and the 
effects of surgical treatment, chemotherapy and radiation 
associated with diet and physical activity on the other 
hand (Smith & Weisner, 2014). Weight loss and reduced 
physical activity are especially common in elderly patients 
with comorbidities.

Each type of treatment is associated with specific side 
effects and complications.

a) Surgical treatment consists of rectal amputation 
and colorectal or colostomy anastomosis. One of the most 
serious complications is a fissure in the anastomosis, 
which requires new surgery or radiology associated with 
significant morbidity, prolonged hospitalization and 
mortality.

Another common complication is dehiscence (rupture 
along the surgical suture) and herniation of the abdominal 
scar.

The impact on the quality of life does not differ 
between classical open surgery and laparoscopic surgery 
(Imperiale 2014, quoted by Kuipers et al., 2015). However, 
benefit of oncologic surgery is diminished by declines in 
physical and mental health (Blakely, 2019). QoL improves 
up to 8 months after colostomy but later chemo/radio 
therapy can have a negative influence (Silva, 2020). Also, 
patient-reported comorbidities were found as important 
predictors of QoL after surgery, in a prospective cohort 
study (Cummings, 2018).

Recent studies showed that social action to support 
health promotion behavior had a significant impact on the 
quality of life after colorectal cancer surgery (Yeom & Suh, 
2022; Kraemer et al., 2022).

Reportedly, higher levels of low to medium intensity 
physical activity have been associated longitudinally with 
better health-related quality of life and less fatigue in 
colorectal cancer patients up to two years after treatment 
(van Roekel et al., 2020).

b) Long-term complications
They occur frequently and include: fecal incontinence 

and increased bowel movements, reduced toxicity after 
chemotherapy, erectile dysfunction in men, dysphoremia 
in women (Kuipers et al., 2015).

A number of preparations such as oxaliplatin or irinotecan 
may cause neutropenia and diarrhea. Antiangiogenic agents 
can cause bleeding, thromboembolism, hypertension, and 
proteinuria (Hurwitz et al., 2004 quoted by Kuipers et al., 
2015).

A prospective multi-center study found that age, stoma 
formation, adjuvant treatment, and rectal cancer reduce 
long-term QoL (Valeikaite-Tauginiene et al., 2022). 

c) Metastases
CRC metastases cause impairments such as loss of 

appetite, cachexia, anemia, liver disease, biliary obstruction 
and impaired lung function (Dionf et al., 2014 quoted by 
Kuipers et al., 2015). Fatigue and pain have a negative 
impact on QoL of patients with advanced or metastatic 
CRC (Borchert et al., 2020).

The consequences of surgical treatment are aimed 
at the quality of life from a medical point of view, but 
also at a psychological and social level. Because most 
colorectal cancer patients have a survival of more than 5 
years, assessing the quality of life of long-term survivors 
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is essential for a comprehensive approach to these patients 
(Siassi et al., 2008; Grimmett et al., 2011; Sharma et al., 
2013). There is a growing interest for moving the focus 
from detection of disease progression or recurrence to 
community interventions with the aim to improve quality 
of life of CRC patients (Gray et al., 2013) at a more 
complex scale that would take into account psychological 
and social issues (Aminisani et al., 2017; Son et al., 2018; 
Blum-Barnett et al., 2019; Dun et al., 2022). The influence 
of modifiable factors such as nutritional status and 
lifestyle before and after diagnosis is increasingly being 
investigated in recent years (Winkels et al., 2014; Eyl et al., 
2018; Balhareth et al., 2019; Balderas-Peña et al., 2020). 
A prospective cohort study investigating the associations 
between eating habits and longitudinal changes in quality of 
life in colorectal cancer patients found that specific dietary 
habits are associated with changes in quality of life after 
surgery. Namely, patients who adopted the “Western” diet 
were less likely to improve their overall health / QoL and 
physical function, while a diet rich in fruits and vegetables 
appeared to be beneficial for patients’ QoL changes in time 
(Gigic et al., 2018).

Early identification of patients with CRC who are at 
risk of a low quality of life in the future allows preventive 
measures to be taken (Reyes et al., 2017). In a systematic 
review study, Bours et al. in 2016, found that one or or 
more comorbidities are the strongest predictors for a lower 
health-related quality of life up to ten years after diagnosis. 
Additionally, higher BMI, fatigue, psychological distress, 
anxiety, and depression are strongly associated with lower 
quality of life up to five years postdiagnosis (Vissers et 
al., 2016). Evidence for the influence of sex and age is 
inconsistent (Rodriguez et al., 2015; Trinquinato et al., 
2017; Miller et al., 2021). Also, no significant difference 
was found between patients with sporadic CRC and those 
with hereditary cancer in terms of self-reported quality of 
life (Burton-Chase et al., 2017).

In 2011, a study of QoL in colorectal cancer patients 
performed in London evaluated QoL in the last 5 years 
after the diagnosis of colorectal cancer in 495 patients 
using EORTC OLO-C30. The conclusion of the study 
was that the quality of life of these patients was very good 
(Pachler & Wille-Jorgensen, 2004).

Another study conducted by the US Cancer Center 
(CTCA) between 2001 and 2008 focused on improving 
the quality of life of colorectal cancer patients. Using the 
EORTC QLQ-C30 questionnaire, the results showed that 
while the overall physical health score was 87-100 for the 
general population, in the study population this score was 
77. Moreover, the average mental health score was 67-
100 in the general population and approximately 71 in the 
study group. Low QoL in these patients has been found in 
other studies (Camilleri-Brennan & Steele, 2002b).

Another prospective study found that patients who 
underwent surgery and chemotherapy had deficiencies 
in mental and social activities. Clinical symptoms and 
signs such as fatigue, dyspnea, insomnia, constipation, 
and diarrhea, as well as financial difficulties have been 
reported. With the exception of constipation, all other 
problems worsened with age (p <0.001) (Camilleri-
Brennan & Steele, 2002a).

In 2004, Sultan et al. monitored the effect of social 
support on improving QoL in 636 patients diagnosed with 
colorectal adenocarcinoma between 1997 and 2001. The 
investigators assessed two targets called mental health 
status (MHS) and psychic health status (PHS) with a 
variability between 0-100, 0 being the most altered status, 
and 100 the best status using the SNJ (Raw Scale Score) 
questionnaire. The results showed a score of 52.6 ± 11 for 
MHS and 37.3 ± 11.4 for PHS. In general, these scores were 
with altered values. Patients with strong social support had 
a higher MHS and PHS score (p <0.01).

Mohler et al., in 2008, evaluated QoL in colorectal 
cancer survivors. They compared patients with stoma after 
surgery with a control group that did not have stoma after 
surgery using a modified version of the City of Hope Quality 
of Life (mCOH-QOL) and SF-36V2 questionnaires. The 
results of this study showed that patients with colectomy 
and stoma had a better quality of life than patients who 
did not have a stoma. One factor may be that patients 
with stoma have received more careful care from medical 
staff. Careful follow-up and multidisciplinary pre- and 
postoperative care have ensured patient satisfaction and a 
higher QoL. Other studies have shown that despite very 
good clinical care, QoL in colorectal cancer patients is still 
very poor physically, socially, clinically, and financially 
(Flyum et al., 2021).

Another study included 120 patients diagnosed with 
colorectal cancer for 5 consecutive years. The EORTC 
QLQ-C30 quality of life questionnaire was applied to 
several aspects of patients’ lives, and the results were 
reported as an average compared to the maximum score of 
100. The mean age of the patients was 60.31 ± 15, 71 years 
(14-88 years). 63 patients were men and 57 women. The 
results showed that the following aspects were negatively 
affected by cancer: financial status of patients (score = 5.3 
± 11.0), social function (32.5 ± 15.4), pain (32.4 ± 19.8 
), and physical functional status (40 ± 19.7). A significant 
relationship was found between these variables and the age 
of the patients (p <0.001) (Arndt et al., 2004).

Previous studies have shown that QoL is assessed soon 
after the diagnosis of colorectal cancer or independently 
correlated with survival (Lee et al., 1997; Michelson et al., 
2000). Thus, a strong correlation was observed between 
QoL, in particular the score of physical QoL, and the risk of 
mortality. Interestingly, the correlation between a very low 
QoL score and mortality in colorectal cancer survivors was 
similar to the results that assessed the correlation between 
QoL and mortality in the general population (Lee et al., 
1997) and between individuals comparable in age with 
colorectal cancer survivors. (Jess et al., 2002; Michelson 
et al., 2000).

Thus, these results suggest that, similarly to the general 
population, a very low QoL score identifies colorectal 
cancer survivors at high risk of death. However, the 
absolute mortality rate for long-term colorectal cancer 
survivors averaged 44.6 deaths per 1,000 person-years, 
a higher rate than the general population of the U.S. of 
comparable age (e.g., approximately 23 and 36 per 1,000 
person-years for the ages 70-74 years and 75-79 years, 
respectively, even though most causes of death in the 
colorectal cancer population were due to causes other than 
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colorectal cancer (Adams et al., 2016; Montazeri, 1999).
A lower quality of life score was associated with older 

age, female gender, obesity, smoking and diabetes or 
other comorbidities; a lower mental score was associated 
with younger age and female gender. A very low physical 
quality of life score was associated with old age, obesity, 
poor education, smoking, comorbidities, and late diagnosis; 
smoking was associated with a very low mental score. A 
very low physical score of quality of life was associated 
with high mortality (hazard ratio (95% confidence interval): 
3.97 (2.95-5.34)).

Conclusions
1. Studies show that approximately 5 years after 

diagnosis, on average, the quality of life of colorectal cancer 
survivors is close to the QoL of the general population.

2. Patients with colorectal cancer, especially those with 
comorbidities, obesity, smoking, old age, poor education, 
have a very low physical QoL score and long-term support 
may be needed given the correlation between low QoL and 
increased risk of death.

Conflict of interests
There is no potential conflict of interests to declare.

References
Adams SV, Ceballos R, Newcomb PA. Quality of Life and 

Mortality of Long-Term Colorectal Cancer Survivors in 
the Seattle Colorectal Cancer Family Registry. PLoS One. 
2016;11(6):e0156534. doi: 10.1371/journal.pone.0156534.

Aminisani N, Nikbakht H, Asghari Jafarabadi M, Shamshirgaran 
SM. Depression, anxiety, and health related quality of life 
among colorectal cancer survivors. J Gastrointest Oncol. 
2017;(1):81-88. doi: 10.21037/jgo.2017.01.12.

Arndt V, Merx H, Stegmaier C, Ziegler H, Brrener H. Quality of 
life in patients with colorectal cancer 1 year after diagnosis 
compared with the general population: a population-based 
study. J Clin Oncol. 2004;22(23):4829-4836. doi: 10.1200/
JCO.2004.02.018.

Balderas-Peña LM, González-Barba F, Martínez-Herrera BE, 
Palomares-Chacón UR, Durán-Anguiano O, Salazar-
Páramo M, Gómez-Sánchez E, Dávalos-Cobián C, Nava-
Zavala AH, Hernández-Chávez GA, Sat-Muñoz D. Body 
Composition and Biochemical Parameters of Nutritional 
Status: Correlation with Health-Related Quality of Life in 
Patients with Colorectal Cancer. Nutrients. 2020;12(7):2110. 
doi: 10.3390/nu12072110.

Balhareth A, Aldossary MY, McNamara D. Impact of physical 
activity and diet on colorectal cancer survivors’ quality of life: 
a systematic review. World J Surg Oncol. 2019;17(1):153. 
doi: 10.1186/s12957-019-1697-2.

Blakely AM, Chanson D, Wong FL, Eng OS, Sentovich SM, 
Melstrom KA, Lai LL, Fong Y, Sun V. Health-related 
quality of life and oncologic outcomes after surgery in 
older adults with colorectal cancer. Support Care Cancer. 
2020;28(6):2857-2865. doi: 10.1007/s00520-019-05087-3.

Blum-Barnett E, Madrid S, Burnett-Hartman A, Mueller SR, 
McMullen CK, Dwyer A, Feigelson HS. Financial burden and 
quality of life among early-onset colorectal cancer survivors: 
A qualitative analysis. Health Expect. 2019;22(5):1050-1057. 
doi: 10.1111/hex.12919.

Borchert K, Jacob C, Wetzel N, Jänicke M, Eggers E, Sauer 
A, Marschner N, Altevers J, Mittendorf T, Greiner W. 

Application study of the EQ-5D-5L in oncology: linking 
self-reported quality of life of patients with advanced or 
metastatic colorectal cancer to clinical data from a German 
tumor registry. Health Econ Rev. 2020;10(1):40. doi: 10.1186/
s13561-020-00297-6.

Bours MJ, van der Linden BW, Winkels RM, van Duijnhoven 
FJ, Mols F, van Roekel EH, Kampman E, Beijer S, 
Weijenberg MP. Candidate Predictors of Health-Related 
Quality of Life of Colorectal Cancer Survivors: A Systematic 
Review. Oncologist. 2016;21(4):433-452. doi: 10.1634/
theoncologist.2015-0258. 

Brown JC, Winters-Stone K, Lee A, Schmitz KH. Cancer, Physical 
Activity and Exercise. Compr Physive. 2012:2(4):2775-2809. 
doi: 10.1002/cphy.c120005.

Burton-Chase AM, Parker WM, Donato KM, McCormick S, 
Gritz ER, Amos CI, Lu KH, Lynch PM, Rodriguez-Bigas 
MA, Nancy You Y, Peterson SK. Health-related quality of life 
in colorectal cancer survivors: are there differences between 
sporadic and hereditary patients? J Patient Rep Outcomes. 
2017;2(1):21. doi: 10.1186/s41687-018-0047-4.

Camilleri-Brennan J, Steele RJ. Objective assessment of 
morbidity and quality of life after surgery for low rectal cancer. 
Colorectal Dis. 2002a;4(1):61-66. doi: 10.1046/j.1463-
1318.2002.00300.x.

Camilleri-Brennan J, Steele RJ. Prospective analysis of quality 
of life after reversal of a defunctioning loop ileostomy. 
Colorectal Dis. 2002b;4(3):167-171. doi: 10.1046/j.1463-
1318.2002.00352.x.

Coza D, Șuteu O, Blaga L et al. Registrul Regional de Cancer 
Nord-Vest. Tendințe de evoluție a Incidenței și Mortalitații 
Cancerului, în Regiunea de Nord-Vest a României / North-
Western Cancer Registry. Cancer Incidence and Mortality 
Trends in North-Western Region of Romania. Casa Cărții de 
Știință, Cluj-Napoca, 2019.

Cummings A, Grimmett C, Calman L, Patel M, Permyakova NV, 
Winter J, Corner J, Din A, Fenlon D, Richardson A, Smith 
PW; Members of CREW Study Advisory Committee, Foster 
C. Comorbidities are associated with poorer quality of life 
and functioning and worse symptoms in the 5 years following 
colorectal cancer surgery: Results from the ColoREctal 
Well-being (CREW) cohort study. Psychooncology. 
2018;27(10):2427-2435. doi: 10.1002/pon.4845.

Dun L, Xian-Yi W, Si-Ting H. Effects of Cognitive Training and 
Social Support on Cancer-Related Fatigue and Quality of Life in 
Colorectal Cancer Survivors: A Systematic Review and Meta-
Analysis. Integr Cancer Ther. 2022;21:15347354221081271. 
doi: 10.1177/15347354221081271.

Eyl RE, Xie K, Koch-Gallenkamp L, Brenner H, Arndt V. Quality 
of life and physical activity in long-term (≥5 years post-
diagnosis) colorectal cancer survivors - systematic review. 
Health Qual Life Outcomes. 2018;16(1):112. doi: 10.1186/
s12955-018-0934-7.

Ferlay J, Soerjomataram I, Dikshit R, et al: 
Cancer incidence and mortality worldwide: 
Sources, methods and major patterns in GLOBOCAN 2012.  
Int J Cancer, 2015; 136(5): E359-E386. doi:10.1002/ijc.29210.

Flyum IR, Mahic S, Grov EK, Joranger P. Health-related quality 
of life in patients with colorectal cancer in the palliative 
phase: a systematic review and meta-analysis. BMC Palliat 
Care. 2021;20(1):144. doi: 10.1186/s12904-021-00837-9.

Gigic B, Boeing H, Toth R, Böhm J, Habermann N, Scherer D, 
Schrotz-King P, Abbenhardt-Martin C, Skender S, Brenner 
H, Chang-Claude J, Hoffmeister M, Syrjala K, Jacobsen PB, 
Schneider M, Ulrich A, Ulrich CM. Associations Between 
Dietary Patterns and Longitudinal Quality of Life Changes in 
Colorectal Cancer Patients: The ColoCare Study. Nutr Cancer. 
2018;70(1):51-60. doi: 10.1080/01635581.2018.1397707.



99

Quality of life in patients with colorectal cancer

Giovannucci E. Modifiable risk factors for colon cancer. 
Gastroenterol Clin North Am. 2002;31(4):925-943. doi: 
10.1016/s0889-8553(02)00057-2.

Gray NM, Allan JL, Murchie P, Browne S, Hall S, Hubbard G, 
Johnston M, Lee AJ, McKinley A, Macleod U, Presseau J, 
Samuel L, Wyke S, Campbell NC. Developing a community-
based intervention to improve quality of life in people with 
colorectal cancer: a complex intervention development 
study. BMJ Open. 2013;3(4):e002596. doi: 10.1136/
bmjopen-2013-002596.

Grimmett C, Bridgewater J, Steptoe A, Wardle J. Lifestyle and 
quality of life in colorectal cancer survivors. Qual Life Res, 
2011;20(8):1237-1245. doi: 10.1007/s11136-011-9855-1.

Hamidreza  S,  Seyed M, Mohammad A, Abdollah M, Abed 
A, Tarazoj V, Hamid S. Colorectal cancer in the world: 
incidence, mortality and risk factors. Biomed Res Ther. 
2017;4(10):1656-1675. DOI:10.15419/bmratv4i10372.

Jess P, Christiansen J, Bech P. Quality of life after anterior 
resection versus abdominoperineal extirpation for rectal 
cancer. Scand J Gastroenterol. 2002;37(10):1201-1204. doi: 
10.1080/003655202760373425.

Kanwal T, Ghias K. Colorectal cancer carcinogenesis: a review 
of mechanisms. Cancer Biol Med. 2016;13(1):120-135. doi: 
10.28092/j.issn.2095-3941.2015.0103.

Kraemer MB, Priolli DG, Reis IGM, Pelosi AC, Garbuio ALP, 
Messias LHD. Home-based, supervised, and mixed exercise 
intervention on functional capacity and quality of life of 
colorectal cancer patients: a meta-analysis. Sci Rep. 2022 Feb 
15;12(1):2471. doi: 10.1038/s41598-022-06165-z.

Kuipers EJ, Grady WM, Lieberman D,  Seufferlein T, Sung 
JJ,  Boelens PG, Cornelis JH, van de Velde, Watanabe T. 
Colorectal Cancer. Nat Rev Dis Primers 2015(1):Art.15065. 
doi:10.1038/nrdp.2015:65.

Lee GG, Chang HW, Kim JH, Chung KS. Complications of 
Colostomy. J Korean Surg Soc. 1997;53:670-675.

Mariani F, Paola Sena, Roncucci L. Inflammatory pathways in 
the early steps of colorectal cancer development. World J 
Gastroenterol. 2014;20(29):9716-9731. doi:10.3748/wjg.
v20.i29.9716.

Michelson H, Bolund C, Nilsson B, Brandberg Y. Health-related 
quality of life measured by the EORTC QLQ-C30–reference 
values from a large sample of Swedish population. Acta 
Oncol (Stockholm, Sweden). 2000;39(4):477-484. doi: 
10.1080/028418600750013384.

Miller KA, Stal J, Gallagher P, Weng Z, Freyer DR, Kaslander JN, 
Marin P, Lenz HJ, Milam JE, Govaerts L, Barzi A. Time from 
Diagnosis and Correlates of Health-Related Quality of Life 
among Young Adult Colorectal Cancer Survivors. Cancers 
(Basel). 2021;13(16):4045. doi: 10.3390/cancers13164045.

Mohler MJ, Coons SJ, Hornbrook MC, Herrinton LJ, Wendel 
CS, Grant M, Krouse RS. The health-related quality of life in 
long-term colorectal cancer survivors study: objective, methods, 
and patients sample. Curr Med Res Opin. 2008;24(7):2059-
2070. doi: 10.1185/03007990802118360.

Montazeri A, Harirchi I, Vahdani M, Khaleghi F, Jarvandi 
S, Ebrahihi M. The European organization for research and 
treatment of cancer quality of life questionnaire (EORTC 
QLQ-C30) translation and validation study of the Iranian 
version. Support Care Cancer. 1999;7(6):400-406. doi: 
10.1007/s005200050300.

Murcia O,  Juárez M,  Hernández-Illán E,  Egoavil C, Giner-
Calabuig M,  Rodríguez-Soler M,  Jover R, Serrated colorectal 
cancer: Molecular classification, prognosis, and response to 
chemotherapy. World J. Gastroenterol 2016;22(13):3516-
3530. doi:10.3748/wjg.v22i13.3516.

Pachler J, Wille-Jorgensen P. Quality of life after rectal 
resection for cancer, with or without permanent colostomy. 

Cochrane Database Syst Rev. 2004;(3):CD004323. doi: 
10.1002/14651858.CD004323.pub2.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann 
TC, Mulrow CD et al. The PRISMA 2020 statement: an 
updated guideline for reporting systematic reviews. BMJ. 
2021;372:n71. doi:10.1136/bmj.n71.

Reyes ME, Ye Y, Zhou Y, Liang A, Kopetz S, Rodriquez MA, 
Wu X, Hildebrandt MA. Predictors of health-related quality 
of life and association with survival may identify colorectal 
cancer patients at high risk of poor prognosis. Qual Life Res. 
2017;26(2):319-330. doi: 10.1007/s11136-016-1381-8.

Rodriguez JL, Hawkins NA, Berkowitz Z, Li C. Factors 
Associated with Health-Related Quality of Life Among 
Colorectal Cancer Survivors. Am J Prev Med. 2015;49(6 
Suppl 5):S518-S527. doi: 10.1016/j.amepre.2015.08.007.

Sharma A, Walker LG, Monson JR. Baseline quality of life 
factors predict long term survival after elective resection for 
colorectal cancer. Int J Surg Oncol. 2013;2013:269510. doi: 
10.1155/2013/269510.

Siassi M, Hohenberger W, Losel F, Weiss M. Quality of life and 
patient’s expectations after closure of a temporary stoma. 
Int J Colorectal Dis. 2008;23(12):1207-1212. doi: 10.1007/
s00384-008-0549-2.

Silva KA, Duarte AX, Cruz AR, de Araújo LB, Pena GDG. Time 
after ostomy surgery and type of treatment are associated 
with quality of life changes in colorectal cancer patients with 
colostomy. PLoS One. 2020;15(12):e0239201. doi: 10.1371/
journal.pone.0239201.

Simon K. Colorectal cancer development and advances in 
screening. Clin Interv Aging. 2016;11:967-976. doi: 10.2147/
CIA.S109285.

Smith JJ, Weisner MR. Outcomes in non-metastatic colorectal 
cancer. J Surg Oncol. 2014;110(5):518-526. doi: 10.1002/
jso.23696.

Son H, Son YJ, Kim H, Lee Y. Effect of psychosocial interventions 
on the quality of life of patients with colorectal cancer: 
a systematic review and meta-analysis. Health Qual Life 
Outcomes. 2018;16(1):119. doi: 10.1186/s12955-018-0943-6.

Spitzer WO, Dobson AJ, Hall J, Chesterman E,  Levi J, Shepherd  
R, Battista RN,  Catchlove BR. Measuring the quality of life 
of cancer patients: A concise QL-Index for use by physicians. 
J Chronic Dis. 1981;34(12):585-597. doi: 10.1016/0021-
9681(81)90058-8.

Sultan S, Fisher DA, Voils CI, Kinney AY, Sandler RS, 
Provenzale D. Impact of functional support on health-related 
quality of life in patients with colorectal cancer. Cancer. 
2004;101(12):2737-2743. doi: 10.1002/cncr.20699.

Szylberg L, Janiczek M, Popiel A, Marszalek A, Large Bowel 
Genetic Background and Inflammatory Processes in 
Carcinogenesis-Systematic Review. Adv Clin Exp Med. 
2015;24(4):555-563. doi:10.17219/acem/31239.

Toma SC. Particularități clinicopatologice și de prognostic în 
cancerul colorectal. Teză de doctorat UMF Craiova, 2018.

Torrance GW. Utility approach to measuring health related 
quality of life. J Chronic Dis.1987;40(6):593-603. doi: 
10.1016/0021-9681(87)90019-1.

Trinquinato I, Marques da Silva R, Ticona Benavente SB, 
Antonietti CC, Siqueira Costa Calache AL. Gender 
differences in the perception of quality of life of patients with 
colorectal cancer. Invest Educ Enferm. 2017;35(3):320-329. 
doi: 10.17533/udea.iee.v35n3a08.

Valeikaite-Tauginiene G, Kraujelyte A, Poskus E, Jotautas 
V, Saladzinskas Z, Tamelis A, Lizdenis P, Dulskas A, 
Samalavicius NE, Strupas K, Poškus T. Predictors of Quality 
of Life Six Years after Curative Colorectal Cancer Surgery: 
Results of the Prospective Multicenter Study. Medicina 
(Kaunas). 2022;58(4):482. doi: 10.3390/medicina58040482.



100

Adrian Ionuț Gana et al.

van Roekel EH, Duchâteau J, Bours MJL, van Delden L, 
Breedveld-Peters JJL, Koole JL, Kenkhuis M, van den Brandt 
PA, Jansen RL, Kant I, Lima Passos V, Meijer K, Breukink 
SO, Janssen-Heijnen MLG, Keulen E, Weijenberg MP. 
Longitudinal associations of light-intensity physical activity 
with quality of life, functioning and fatigue after colorectal 
cancer. Qual Life Res. 2020;29(11):2987-2998. doi: 10.1007/
s11136-020-02566-7.

Vasile FL. Actualități  terapeutice  și  prognostice în cancerul 
colorectal. Teză de doctorat. UMF Craiova, 2010.

Vissers PA, Thong MS, Pouwer F, Creemers GJ, Slooter GD, 
van de Poll-Franse LV. Prospectively measured lifestyle 
factors and BMI explain differences in health-related quality 
of life between colorectal cancer patients with and without 
comorbid diabetes. Support Care Cancer. 2016;24(6):2591-
601. doi: 10.1007/s00520-015-3052-7.

Winkels RM, Heine-Bröring RC, van Zutphen M, van Harten-

Gerritsen S, Kok DE, van Duijnhoven FJ, Kampman E. 
The COLON study: Colorectal cancer: Longitudinal, 
Observational study on Nutritional and lifestyle factors that 
may influence colorectal tumour recurrence, survival and 
quality of life. BMC Cancer. 2014;14:374. doi: 10.1186/1471-
2407-14-374.

Yeom JW, Suh YO. A Structural Model of Quality of Life in 
Patients after Colorectal Cancer Surgery. Int J Environ 
Res Public Health. 2022 Feb 23;19(5):2564. doi: 10.3390/
ijerph19052564.

***. CONSTITUTION of the World Health Organization. Chron 
World Health Organ. 1947;1(1-2):29-43. PMID: 20267861. 
Available online at: https://pubmed.ncbi.nlm.nih.
gov/20267861/. Accessed on 10.12.2021.

Websites
(1) https://ecis.jrc.ec.europa.eu/, Accessed 15.02.2022



101

Health, Sports & Rehabilitation Medicine
Vol. 23, no. 2, April-June 2022, 101–102

Winning Ways of Women Coaches
Editor: Cecille Raynaud   
Publisher: Human Kinetics, May 2022 
288  pages; Price: $27.95 (paper),  or  $14.69 (kindle)

 

After a truly prestigious career in coaching and several 
other books - of which the most known is The Volleyball 
Coaching Bible volume I (2002, in collaboration) and 
II (2015) - Cecile Raynaud,  PhD, has now launched a 
new one entitled Winning Ways of Women Coaches. It is 
a volume of the same kind as She can coach (2004), and  
to which - also like in that case - have contributed other 
20 colleagues; some of the exceptional women coaches 
in the world coming from 15 different sports and several 
countries. A really fruitful collaboration which resulted 
in the most comprehensive resource for actual and future 
women coaches. A resource  which appears  just  before 
June 2022, the month that  “marks the 50th anniversary of 
the passing of Title IX, the federal civil rights law that gave 
women equal opportunity to play and opened the door for 
women’s sports to take root and grow in America”.

Within this new book the respective contributors 
present some very personal, unique stories, insights and 
advices, but at the same time all of them highlight the 
fact that regardless of the fact that they had led teams or 
individuals to national, world and Olympic championship, 
or been a pioneer in profession, at the college level, far 
more important than coaching their sport was how they 
communicated with, cared for, and developed their 

athletes. Even if such a perspective cannot be considered  
exclusively specific to women coaching, the emphasis the 
authors  placed on it make the readers to think that it could 
be  a particularity of the new era of women in coaching we 
have entered in. An era when they have not only broken 
coaching barriers, but also established new standards of 
excellence in the profession. On the other hand, taking 
into consideration  that irrespective of sport or level of  
performance nowadays the culture is viewed as one of the 
key factors in coaching success, every author teaches us 
how to proceed for creating and implementing the most 
stimulating culture of her team and/or program.

The content of this new “Bible of women coaching” is 
distributed into 20 chapters and three parts; the parts, being 
dedicated to coaching career path, program development 
and management, as well as athlete engagement and 
growth. 

The volume starts with a somehow intriguing story 
- that of the so well known Valorie Kondos Field – who 
teaches us that you can become an elite gymnastics coach 
without ever having competed as a gymnast. And that for 
succeeding the essential step is in fact “to discover your 
why”; because then all is about the ability to work with 
people and make them to trust in and follow you. Otherwise, 
all those thinking to be involved in sport must understand 
that in this activity you have “to win with humility and 
lose with grace”, as also to permanently be guided by the 
courage; a quality which expresses through “taking steps 
toward a goal without any guarantee of a benefic result”.  

The next three chapters focus on getting and performing 
within different positions - because it is OK to move 
between various positions and back again - and on how all 
roles can be interesting and beneficial from the perspective  
of a successful career in coaching. Of course, all without 
neglecting your family interests and life (Ch. 5), and to 
manage your progress and personal development (Ch. 6). 

Working well with administrators, i.e. building and 
maintaining a positive relationship with them, is  another 
important aspect of a coach job (Ch.7), but much more 
essential is to build and sustain a winning program (Ch. 
8). It is the opinion of another very good volleyball coach, 
who firmly believes that a coach has to focus on more 
than the sport skills training, because only by adding other 
things  to improve the players experience the program  will 
finally become one of a real and lasting success.  

Establishing a high performance culture (Ch. 9) is 
also crucial, as “the team culture will make or break a 
coach’s program”, while developing and implementing 
an adequate strategy for the overall program (Ch. 10) will 
decisively contribute to the final success. Other aspects 
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approached  within the second part refer to  the recruiting 
criteria when building  a staff (Ch.11), whose activity need 
to very rigorously be planned and scheduled (Ch.12), and 
to the most efficient tips the coach can use for “selling” his/
her team program through media (Ch.13).

How to recruit the athletes is presented within the first 
chapter of the last part (14), with the next one speaking 
about the clear definition and adjustment of each team 
component roles. Once this operation is completed it is 
the responsibility, interest and intelligence of each athlete 
to figure out how they are going to help the mission the 
team is trying to accomplish. Other three sequences help 
the coaches learn how to communicate clearly with the 
athletes (Ch. 16), to combine the strong voice  with giving 

them the opportunities to be involved in decisions (17), and 
to strengthen the coach-athlete relationship, in the attempt 
to transform  the group into  a large  family (18).

As the people of a team are much more than simply 
athletes, they have to be grown holistically; this being 
possible only if the coach is prepared  to be creative and have 
real-world discussions with them (Ch.19), and if he/she is  
capable and insistent in  keeping  it fun  while instilling the 
values (Ch. 20), fun being a component often neglected or 
even forgotten by some coaches, unfortunately.

Gheorghe Dumitru
ghdumitru@yahoo.com 
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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 
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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; 
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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: 
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Contact address: hesrehab@gmail.com or traian_bocu@yahoo.com
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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 
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Illustrations:
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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.
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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. 
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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.
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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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