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Abstract: The study included a group of 42 patients with metabolic syndrome and 32 patients without
metabolic syndrome. The following biological data: BMI, blood pressure, type 2 diabetes, low HDL
cholesterol levels were statistically compared using the ANOVA test. To assess the impact on quality

of life, patients in both groups completed the EQ-5D-3L questionnaire. To verify the statistical
confirmation of the results we used the Chi 2 test. In order to correlate the results with the gender and
age of the patients, we formed the following age groups 45-54 years, 55-64 years, 65-74 years and
over 75 years. We found that the dimensions that affect the quality of life differ depending on the age
group as follows: in the 55-64 age group pain / discomfort predominates p = 0.009 and in the 65-74
age group the mobility and self-care dimensions p = 0.043 predominate. We did not obtain statistical
confirmation by the Chi 2 test in patients with metabolic syndrome and the variable blood pressure

Chi 2=5.27 and p = 0.072

INTRODUCTION

The concept of health-related quality of life (HRQoL)
has seen an increase in the approach in recent decades following
the improvement of socio-economic conditions and health care
services, which have provided increasing life expectancy. In
essence, research on quality of life is based on the patient's point
of view on their own health and more specifically whether
through the care received and the treatments applied in case of
illness his health improves or not.

Numerous tools are described in the literature that are
designed to assess changes in the quality of life addressed to
groups of patients affected by some conditions but also
measurements that assess the individual impact. Individual
measurements can cover a wide range of aspects that can
adversely affect physical functioning, emotional well-being, or
the ability to engage in social activities or work in the
profession.

The use of HRQoL indicators has applications in the
evaluation of treatment protocols in clinical trials or health
surveys. Another use of the data obtained through the indicators
for measuring the quality of life is in the economic evaluation of
the medical treatments applied in different health care systems
(state or private).(1)

The EuroQol 5D-5L questionnaire (EQ-5D) was
initiated over 30 years ago and then adapted and perfected so as
to correspond to the interviewees. It addresses 5 dimensions of
health: mobility, self-care, regular activities, pain / discomfort
and anxiety / depression. These correspond to 3 levels of
damage: slightly affected, significant damage and severely
affected.

Through them, it is desired to be able to identify
changes in health affected by diseases or treatments applied.
Practically the questionnaire contains two pages. On the first is
the descriptive system EQ-5D and on the second page the visual

analog scale with values from 0 to 100 similar to the scale of a
thermometer - EQ-VAS.

Explaining and completing the questionnaire takes
about 2-3 minutes. The number of levels in all 5 dimensions can
be 3 or 5. Due to the five dimensions and three levels, the
response variants can be 125, and for the five-level variant there
can be 3125 potential health conditions.(1,2)

The possible levels for the first four dimensions are:
none (no problem), some problems and a lot of problems. The
levels of the worried / sad / unhappy feeling dimension are "no",
“little” and “very”.

The graphic representation EQ-VAS - (European
Quality of Life Visual Actual Status) reflects the current status
of the health condition, includes on the second page a vertical
scale of 20cm which is calibrated and assigns values from 0 for
the worst health condition until at the value of 100, at the top of
the scale, for the best state of health. Interviewees are asked to
mark with X an integer value that they appreciate for their health
at the time of examination. This value will then be entered in the
box next to it. By this marking it is possible that after a certain
time, the patient marks the evolution of the health condition
before and / or after the performed treatments.

These questionnaires are adapted both in the literal
and digital version or on the phone, tablet or through proxies.
The questionnaires were translated and adopted with the help of
experts, in over 200 languages, so that they correspond
faithfully, in the expression of the terms, with the cultural level
of the examined community.(3,4,5)

Following the completion of the descriptive
questionnaire, a 5-digit EQ-5D health profile results. In this way
a value can be attached to each EQ-5D health condition to
reflect as accurately as possible the preference of a community
or population and to allow statistical comparison.

Another quality of the numerical value attributed to a
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certain state of health is the possibility to economically evaluate
medical interventions to restore health. In this way, for example,
the costs of health services for the same condition in different
countries or the cost-effectiveness of services needed to treat
different conditions with an impact on quality of life can be
compared.(5-16)

Through these studies we have the right to know to
what extent the biological parameters involved in defining
metabolic syndrome (BMI, central obesity, type 2 diabetes,
hypertension) influence the quality of life in a group of patients
who were hospitalized in the cardiology and diabetes
departments of SCJU Sibiu, during 2019. The psycho-social
indicator chosen for this purpose was EQ-5D-3L with the
translation adapted for the Romanian language.

AIM
The exponential increase in the number of people with
obesity, diabetes, high blood pressure or dyslipidemia in the
working age population causes significant changes in collective
health. We aim to establish the connections that can be made
between these diseases and the decrease in quality of life.

MATERIALS AND METHODS

In this study we randomly compiled an experimental
group of 42 patients, hospitalized with ages between 52-82 years
(17 males and 25 females) who could be included in the
metabolic syndrome, according to the criteria of NCEP-ATD IlI
and FDI.(4,5)

The control group of patients who did not present with
metabolic syndrome was composed of 32 patients aged between
45-54 years (16 males and 16 females) clinically healthy, who
did not present current health problems and who presented for
dental control and treatments in the Dentistry Outpatient Clinic
of SCJU Sibiu.

Only patients who gave their consent and signed the
informed consent were included in the two groups. Patients
undergoing treatment for liver, tumor, blood or gestation were
excluded from the study.

The biological data were obtained by anamnesis and
consultation of the clinical record of hospitalization and of
outpatients by medical letter requested from the family doctor.
Other data regarding the weight and waist circumference were
obtained by weighing and measuring with the homologated
devices from the SCJU Sibiu endowment, according to the
recommendations from the literature.

The data obtained were recorded in individual
examination sheets which also recorded the following: age,
gender, living environment, income per family member, school
preparation, food preferences, regular consumption and the
amount of alcohol, if it is or has been smoker and how many
cigarettes / day, if he practices sports at least 3 times / week for
at least 30 minutes. Also on this occasion we asked the patients
to fill in the printed questionnaire form EQ-5D-3L, adapted to
the Romanian language.(3,4)

In order to obtain the values of the biological markers,
biological analyses were performed from the venous blood,
collected after at least 12 hours of fasting, in the morning
between 7-10. Blood pressure was measured with approved
sphygmomanometers from the clinical department, measuring
blood pressure for 10 minutes on both hands and recording the
average of the 3 sets of measurements.

We calculated BMI by dividing the weight expressed
in kilograms by the square of the height expressed in meters (kg
/ m2) and we classified the patients in the following categories:
pre obese for values 26-29.9 kg / m2, obese grade | for values
between 30-34, 9 kg / m2, obese grade Il for values between
35.0-39.9 kg / m2 and grade 11 for values> = 40 kg / m2.

In order to obtain results as close as possible to the
social conditions and health condition, we divided the groups
studied according to age criteria of 10 years, into 5 categories as
follows: category 45-54 years, category 55-64 years, category
65-74 years and category over 75 years.

All statistical analyses were performed in SPSS
version 17.0 of Windows, where a p value of 0.05 was
considered statistically significant.(16,17) Chi-square (2) tests
were performed to assess whether metabolic syndrome and BMI
scores, patient gender, HDL cholesterol, EQ-5D-3L index and
EQ-VAS value, blood pressure, diabetes vary significantly.

A chi-square statistic is a way to show a relationship
between two categorical variables. The chi-square statistic is a
unique number that quantifies the difference between the
observed number and the expected number if there was no
relationship in the population.

A small value for chi-square (less than the critical
value in the chi-square table) means that there is a high
correlation between the two data sets. (Chi square obtained <Chi
square table means statistical significance). A p-value can also
be used. Low p-values (below 5%) usually indicate that there is
a high correlation between the data sets analysed and implicitly
that the test results are significant.

The single analysis of variance (ANOVA) was also
performed for EQ-5D and EQ-VAS measures, classified
according to the following parameters: BMI, blood pressure,
diabetes, HDL-cholesterol and metabolic syndrome.

The ANOVA analysis tests the null hypothesis, which
states that samples from all groups are extracted from
populations with the same average values. Groups or levels are
different groups within the same independent variable. The
ANOVA analysis produces an F statistic that expresses the ratio
between the calculated variance between the means and the
variance in the samples.

The critical value is the number that the test statistic
must exceed in order to reject the test at the p% significance
level. If F is greater than the critical value, the null hypothesis is
rejected, concluding that there is strong evidence that the means
of the independent (unrelated) groups are unequal

RESULTS

The socio-demographic characteristics collected in our
research included age, sex, level of education, area of residence
and monthly income per family member. These are shown in
table no. 1.

Table no. 1. Socio-demographic characteristics of Health
Survey sample

| Total Females Males
Sample N=74 n=43 n=31
Age, mean 66,1 65,7 66,5
Age category, years, %
4554 2,7 - 6,5
55-64 39,2 48,8 25,8
65-74 45,9 39,5 54,8
75+ 12,2 11,6 12,9
Gender, % female [ 58,1
Education level, %
high-school 74,3 79,1 67,7
university 25,7 20,9 32,3
Area of residence, %
Metropolitan 41,9 39,5 45,2
Regional 58,1 60,5 54,8
Monthly income per family member
>1500 33,8 30,2 38,7
<1500 66,2 69,8 61,3
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Following the ANOVA analysis, we obtained data that
reflect the variation of the metabolic syndrome depending on the
parameters followed in the research: BMI, blood pressure, HDL
cholesterol, EQ-VAS and diabetes. The results are presented in

syndrome. They are shown in table no. 4.

Table no. 4. Mean values and standard deviation for the EQ-
5D-3L index
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Figure no. 1. Comparative representation of the values of
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(ANOVA), where the mean EQ-VAS scores for the “normal / no
metabolic syndrome” category of patients in each group were
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The mean scores and standard deviation for the EQ-
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Unique analysis of variance (ANOVA), where the
average EQ-5D-3L scores for the “normal” category of patients
in each group was compared with the average EQ-5D-3L scores
for patients in each of the other categories in the same group.
Figure no. 1 graphically compares the mean values of the EQ-
VAS and EQ-5D-3L scores for the five categories of the BMI
index, respectively.

DISCUSSIONS

The main advantage of wusing the EuroQol
questionnaire - 5 Dimensions (EQ-5D) is the very high degree
of use in research practice for over 20 years, which has led to a
permanent improvement and adaptation. This makes this
questionnaire compatible with many social and economic
situations in different groups, communities or geographical
areas.

Another advantage of the questionnaire is that it
allows the investigation of a large number of impairments of
quality of life. These can be due to various diseases from
diabetes, to osteo-articular diseases, cancer or mental
disorders, disorders of various internal organs or metabolic
disorders. The data obtained can be used both to compare the
impact on the quality of life of some communities/populations
in different areas, and to the pharmaco-economic analyzes of
some therapeutic procedures, expressed by quality-adjusted
life years.(14,15)

It can be seen from the analysis of table no. 1 which
shows the socio-demographic structure that, in the groups in
our study, female patients predominate (58%), in the age
group 55-64 years, with an average level of education (79%),
who come from rural areas (61%) and with an income per
family member <1500 lei (70%).

Analyzing the BMI index varied according to sex (p
=0.014), HDL cholesterol level (p <0.001) and EQ-VAS score
(p = 0.006), respectively. In the pre-obesity category, male
subjects predominate (70.6%), but only female subjects have
an appropriate body mass index (100%). Regarding the degree
of obesity I, it is strongly associated with the level of HDL
cholesterol below the normal value (80%) while an HDL value
considered normal is correlated with an optimal BMI index
(87.5%) only in the category included in the pre- obesity
(88.2%).

The majority of subjects without metabolic syndrome
(46.9%) are in the pre-obesity group and the largest proportion
(45.2%) of the subjects in the sample with metabolic syndrome
are in obesity group Il. From the analysis of the results
presented in table no. 4 we observe a strong correlation
between metabolic syndrome and type 2 diabetes (p = 0.009),
HDL cholesterol (p <0.001) and EQ-VAS score (p <0.001).

The magnitude of the variation is demonstrated by
the fact that 68.8% of subjects without metabolic syndrome do
not have diabetes, while 61.9% of subjects with metabolic
syndrome also have diabetes. A very large proportion of the
sample that does not show metabolic syndrome (96.9%) have
normal HDL cholesterol.

The strong correlation between the metabolic
syndrome and the EQ-VAS score is demonstrated by the good
value of the score (higher than 80 and therefore the “good”
category) for the whole sample (100%) without metabolic
syndrome, compared to a good score EQ-VAS for only 52.4%
of subjects with metabolic syndrome.

It can be seen from the results presented in table no.
5 that the highest averages of the EQ-VAS score are reached
within the BMI group for subjects in the normal and pre-
obesity categories. Within the same group, the grade IlI
obesity category has the lowest average of EQ-VAS scores. A
significantly lower average EQ-VAS score is found in subjects

with high blood pressure (BP> 135/90 mmHg). Also, for
subjects in the category of those with HDL cholesterol below
the normal limit (but without a degree of risk) and respectively
for subjects in the category of those with metabolic syndrome,
there is a deterioration of the average EQ-VAS scores.

The analysis of the data presented in table no. 6
shows that in the case of measure EQ-5D-3L (dependent
variable), the ANOVA test does not provide adequate results
to reject the null hypothesis formulated for the BMI group.
Thus, F = 1.49 is lower than the critical value and the
significance level p = 0.215> 0.05. Therefore, it cannot be
stated that the averages of the EQ-5D-3L scores differ
statistically significantly between the categories in the BMI
group.

For the other groups (diabetes, blood pressure, HDL
cholesterol, metabolic syndrome) there is a correlation of the
results obtained in relation to the EQ-VAS measure.

Following the ANOVA analysis, in this study we
obtained a lack of statistical significance between the
calculated values of the body mass index (BMI) and the EQ-
5D-3L score (p = 0.216). | consider that this value can be
explained in part by limiting the answer options of the
questionnaire to only 3 possible degrees of impairment: low
impairment, moderate impairment and severe impairment of
the 5 categories of diseases that determine the assessment of
quality of life as a whole.

On the other hand, this lack of significance can also
come from the misunderstanding due to health knowledge,
level of education, geographical environment income per
family member or other socio-economic conditions, by the
respondents, of the significance of the imposed limits. |
estimate that this deficiency could be removed by using the
EQ-5D-5L variant, which through the 5 variants of quantifying
the degree of functional impairment and through an explicit
collaboration with respondents.

The most common association of the conditions that
make up the metabolic syndrome is type 2 diabetes (T2DZ).
And in our study we found that about 41% of patients in the
group with metabolic syndrome also have diabetes for at least
2 years. Of these, about 92% have poor control of glycemic
parameters, represented by increased values of HbAlc> 8%, a
correlation found in other studies conducted in Europe.(18)

The EQ-5D-3L index for patients with diabetes
obtained in our research equal to 0.80 (p <0.05) is comparable
to the data reported in other recent research. Thus, various
studies report values ranging from 0.61 in Greece, 0.64 in the
United Kingdom, Italy, Canada, Finland to 0.80 in the US and
0.84 in Spain.(19-22) The differences between them can be
explained by different inclusion criteria, different socio-
economic elements, different cultural degrees and even
different health conditions offered by health systems in
industrialized countries.

Regarding the subjective assessment of health status
through the EQ-VAS index, the values obtained in the current
research had an average value of 84. This value is comparable
to the values reported in humerous recent studies in which the
following values are reported: 56 in the UK, 59 in Italy, 60 in
Greece, 78 in Australia and New Zealand.(21,22)

Regarding the EQ-5D index, the most frequent health
conditions reported by the patients in the experimental group
were in the state of pain / discomfort 26%, followed by anxiety
/ depression 16%, and the least damage was in the state of
mobility 7%. These data are consistent with data reported in
recent research in the medical literature.(23,24)

We can state through this study that the average
values of the EQ-5D index are lower in women than in men
given in accordance with other studies in the literature.(25,26)
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A possible explanation for this variation may be the female
temperament more willing to notice changes in health and men
seem more confident in their ability to control disease and less
often make depressive or anxiety phenomena.(27)

The results obtained by this study also have a
number of limitations, first of all that the study groups were
relatively small and it was not possible to capture with great
fidelity all the medical and social components that influence
the decrease in quality of life (HRQoL). From the group of
patients without metabolic syndrome, it is worth noting the
presence of diseases with the potential to influence the quality
of life in the future. Thus, hypertension is present in about
30%, osteo-articular diseases in 27%, liver diseases in 11%,
gastrointestinal diseases in 17% and diabetes in 12% of
cases.On the other hand, a series of habits harmful to health
such as: smoking, sedentary lifestyle, frequent alcohol
consumption, hyperlipidic and hypersodium diet, can be long-
term factors that can lead to decreased quality of life. In this
sense, it is necessary to study in larger groups the involvement
of these factors in determining the quality of life.

CONCLUSIONS

Measuring the impact on the quality of life in people
with morbidities which can be associated with metabolic
syndrome is frequently reported in research in recent years. In
this study we were able to establish that the lowest values of
the pain / discomfort dimension are found especially in the age
groups 55-64, and of the mobility and self-care dimension are
found in the 65-74 age group.

Metabolic syndrome has the ability to influence the
quality of life especially through the dimensions of physical
mobility and through the pain and discomfort caused by self-
care activities, especially in women. Also, in our research we
found that the dimension of anxiety/ depression seems to be
less important in influencing the quality of life.

In this sense, new studies are needed on larger
groups that can accurately capture the changes caused by the
metabolic syndrome that affects the quality of life.
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