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Introduction: Unhealthy lifestyle habits, including sedentary behaviour and improper diet are major risk factors for obesity. Overweight is very
frequent in hypertensive and type 2 diabetic patients. Psychosocial factors are associated with multiple health behaviors related to overweight/
obesity. The aim of the study was to evaluate the relationship between obesity and psychosocial risk factors in hypertensive patients having
different levels of education. Material and methods: 623 hypertensive patients, admitted to the Cardiovascular Rehabilitation Clinic in Tirgu
Mures were evaluated by weight, height, waist circumference, laboratory analyses and psychosocial risk based on a validated questionnaire
on nine topics. Non-paired Student t test was used for statistical evaluation of the obtained data. Results: Obesity or overweight affected
86.9% of the studied hypertensive patients. Obesity was more frequent in subjects having type 2 diabetes as comorbidity. Mean BMI was
significantly higher in the lower education group (p=0.007) compared to those with higher level of education. Average triglyceride and uric acid
levels were significantly higher in obese subjects compared to those having lower BMI (p<0.0001). Patients living alone had significantly lower
mean BMI (p=0.006) and waist circumference values (p=0.001) compared to those living with their spouse. Conclusions: Weight excess
in very frequent in the studied hypertensive patients, especially in those with type 2 diabetes as comorbidity and having lower educational
level. Hypertriglyceridemia and hyperuricemia occurred more frequently in obese subjects compared to non-obese ones. Overweight is less
frequent in patients living alone.
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Introduction

Overweight, obesity, hypertension and carbohydrate im-
balance are major health problems in the modern society
[1], obesity being a leading cause of death and disabili-
ties worldwide, involving high medical care costs [2]. The
prevalence of obesity reached pandemic levels in the last
half decade, obesity being an important risk factor for
the development of several diseases, such as hypertension
and ischemic cardiovascular diseases, type 2 diabetes mel-
litus, fatty liver, osteoarthritis and certain types of cancer
[3]. Sedentary lifestyle is an unhealthy habit which has
a major contribution to overweight and obesity develop-
ment [4,5], very frequently present in hypertensive and
type 2 diabetic patients. While several articles state that
unhealthy eating habits, such as a diet rich in fats and
carbohydrates, low consumption of fruits and vegetables
are major risk factors for obesity [6], others present con-
troversial results [7,8], which can be due partially to the
influence of genetic factors.

The prevalence of obesity and type 2 diabetes mellitus
is the highest in people having low level of education and
poor socioeconomic status [9]. Another study revealed that
skipping breakfast and no use of dietary supplement are
unhealthy habits frequent in all studied groups, regardless
of the educational level, but the dietary pattern was health-
ier in the group of highly educated subjects [10].
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Psychosocial stress and negative emotions are often as-
sociated with unhealthy eating habits and overweight
(11,12].

The aim of the study was to evaluate the relationships
between obesity and psychosocial risk factors in hyperten-
sive patients having different levels of education.

Material and methods
The study group consisted of 623 hypertensive patients,
admitted to the Cardiovascular Rehabilitation Clinic in
Tirgu Mures. They were evaluated by weight, height used
for body mass index calculation, waist circumference mea-
surement, laboratory analyses (biochemical metabolic tests)
and psychosocial risk based on a validated questionnaire.

Each participant enrolled in the study filled in the stan-
dardized self-administered psychosocial questionnaire de-
veloped by the European Society of Cardiology, on their
mother tongue (Romanian or Hungarian). The question-
naire consisted of nineteen items in nine topics: socio-
economic status (including the education level, divided
into six categories: 1% category C: 1-4 classes, 2 C: 5-8
classes, 31 C: Gymnasium, 4% C: Professional school, 5t
C: Vocational school, 6% C: University), work and family
stress, social isolation, depression, anxiety, hostility, type D
personality, post-traumatic stress disorder and other men-
tal disorders.

Measurement of serum triglyceride and uric acid level
was performed on Konelab analyzer by photometric pro-
cedure.



The study was approved by the Ethical Committees of
theMures Emergency Clinical County Hospital and that
of the University of Medicine Pharmacy Science and Tech-
nology George Emil Palade. Statistical evaluation of the
data was performed by IBM-SPSS version 22 and Graph-
Pad InStat version 3. Non-paired Student t test was used,
with and without Welch correction.

Results
Our study analyzed the data of 623 patients, with a mean
age 67.719.9 years.52.2% (n=325) participants were fe-
male, 36.8% of patients came from rural environment.
The education level of the studied patients is illustrated
on table I.

Overweight and obesity was highly prevalent in the
studied hypertensive population, only 13.1% of the pa-
tients having normal weight as illustrated in table II. Mean
BMI was 31.05 (+6) kg/m?, mean waist circumference was
103 + 16 cm.

Obese patients were significantly more likely to suffer
from diabetes mellitus type 2 (29.3% of patients with BMI
under 30 having diabetes, versus 51.8/% of patients with
BMI above 30 having diabetes, chi square test p<0.0001).

Patients with lower education level than 12 classes had
significantly higher body mass index 31.8 kg/m? versus
30.3 kg/m? in patients with higher levels of education
(p=0.007).No significant difference was present between
the waist circumference of the two groups, 105.7 cm in the
low education group versus 102.2cm in the high education
group (p=0.140).

Regarding laboratory parameters, average uric acid and
triglyceride levels were significantly higher in obese indi-
viduals compared to the group of overweight and normal
weight subjects (p<0.0001). Separating the subjects in three
groups based on their BMI values we also obtained signifi-
cant differences in case of these two parameters (Table III).

Table I. Education level of the studied patients
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Patients were divided into two groups according to the
answers given to the questions of the European Society of
Cardiology psychosocial questionnaire and mean values
of body mass index and waist circumference of the two
groups were compared with independent sample Student
t test. The results of these comparisons are illustrated on
Table IV.

Based on the results obtained we can state that subjects
living alone have significantly lower mean BMI and waist
circumference compared to those living with their spouse
(Table IV.). Regarding other psychosocial aspects, we could
not observe significant differences in these two parameters.

Discussion

Overweight and obesity are very frequent in the studied
hypertensive patients. Class I obesity and overweight were
the most prevalent, affecting more than half of the pa-
tients, while class II and IIT obesity occurred in over 20%
of the subjects. These percentages are higher than those
reported by the majority of the studies on hypertensive
persons (over one third or about half)[13,14]. The recent
Euroaspire V study found a similarly high frequency of
overweight and obesity among coronary heart disease pa-
tients from Europe (82%) [15].

Obesity being more frequent in the group of hyperten-
sive patients having type 2 diabetes mellitus as a comorbid-
ity is in accordance with data in the literature [16,17].

Patients having lower educational level presented sig-
nificantly higher mean body mass index value compared to
those having higher levels of education, these results being
similar to those found in the literature [9]. A trend analysis
of data for 15 European countries showed an increase in
the prevalence of obesity between 1990 and 2010 in both
men and women with larger increases in the prevalence
for those in the lower as compared to the higher educated
group resulting in an increasing difference in time [18].This

Table Il. Obesity categories of participants

Education level % Obesity categories of participants %
1-4 classes 3% Normal weight 13.1%
5-8 classes 27.8% Overweight 32.7%
Gymnasium 23.4% Obesity class | 33.0%
Professional school 9.7% )
Vocational school 23% Obesity class Il 13.0%
University 13.1% Obesity class Il 8.2%
Table lll.Laboratory test results of obese versus non obese patients
Significance Significance
Laboratory test Mean BMI Mean BMI Mean BMI >30 Normoponderal compared Supraponderal compared
<25 kg/m2 25-30 kg/m? kg/m?2
to supraponderal to obese
Creatinine 0.92 1.00 0.94 0.13 0.04
eGFR 79.56 74.42 77.99 0.17 0.11
Urea 8.74 7.20 7.78 0.15 0.18
Total cholesterol 1.32 1.20 1.17 0.97 0.57
LDL cholesterol 2.96 2.83 2.68 0.69 0.41
HDL cholesterol 0.18 0.64
Triglyceride 1.20 1.55 1.79 0.01 0.01
VSH 15 16 16 0.65 0.89
Fibrinogen 3.9 41 41 0.61 0.99
Uric acid 276 300 326 0.07 0.005
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Table IV. Results of the psychosocial questionnaire

Psychosocial Questionnaire question M?an BMI Me_an BMI P Me_an Waist Mez'an Waist
if Yes if No if Yes if No

Are you a manual worker? 32.4 30.9 0.07 101.2 99.9 0.66
Is your reward inappropriate for your effort? 32.2 31.5 0.44 98.8 102.2 0.27
Do you lack control over how to meet the demands at work? 32.2 31.0 0.17 100.2 102.9 0.51
Do you have serious problems with your spouse? 33.6 31.5 0.14 106.9 99.4 0.08
Are you living alone? 30.3 32.5 0.006 95.0 104.9 0.001
Do you lack a close confidant? 31.5 31.8 0.70 99.8 100.8 0.93
Do you feel down, depressed, and hopeless? 31.8 31.6 0.85 101.3 99.7 0.59
Have you lost interest and pleasure in life? 31.6 31.8 0.84 98.4 100.9 0.53
Do you frequently feel nervous, anxious, or on edge? 31.7 31.8 0.94 100.9 99.8 0.72
Are you frequently unable to stop or control worrying? 31.1 32.2 0.15 99.5 99.5 0.68
Do you frequently feel angry over little things? 31.8 31.5 0.74 101.9 98.0 0.24
Do you often feel annoyed about other people’s habits? 31.9 31.5 0.63 103 98.5 0.14
In general, do you often feel anxious, irritable, or depressed? 31.1 31.9 0.30 99.3 100.6 0.65
Do you avoid sharing your thoughts and feelings with other people? 31.5 31.9 0.68 98.8 101.4 0.38

difference is present probably because high quality diet is
more expensive compared to food poor in nutrients, but
having high energetic value and affordable cost, available
for people with low socioeconomic status. A German study
found that patients with low level of education eat higher
quantities of food rich in calories especially sugar and fat,
while their consumption of fruits and vegetables is lower
when compared to people with higher level of education. In
the same study, analyzing the influence of physical activity,
researchers came to the conclusion that adults with low
socioeconomic status were more active physically and thus
spent more energy, explaining their mostly unhealthy food
choice leading to introduce higher amounts of calories [19].

Based on our results, living alone was found to be pro-
tective against obesity, this finding was previously described
by other studies on European populations [20,21], while
other surveys reported the opposite [22]. In a survey on
old Japanese population researchers found that living alone
affects eating habits especially in male subjects. They are
very likely to skip meals and were more likely to be under-
weight or obese compared to those living in cohabitation,
men living and eating alone having unhealthy eating hab-
its [23]. Another study carried out in Luxemburg revealed
that consumption of ready-meals is higher in men living
alone, this leading to increased prevalence of abdominal
obesity, ready-meals providing high energy intake and low
amount of fibers [24].

A limitation of the study is that we obtained the infor-
mation regarding the patients based on a questionnaire,
and some answers might not be complete or appropriate.

A strength of our research is the high number of the
enrolled patients, and the complexity of the evaluation
(laboratory parameters, psychosocial questionnaire, de-
mographic and anthropometric data). The results of this
study have practical applicability, the patients can benefit
of more appropriate advice regarding lifestyle and nutri-
tion based on the obtained data.

Regarding laboratory test results, hypertriglyceridemia
and hyperuricemia seems to be more prevalent in obese
patients, the first one being diagnostic criteria for the met-
abolic syndrome [25].

Conclusions

Weight excess could be observed very frequently in the
studied hypertensive patients, especially in those having
also type 2 diabetes as a comorbidity and having lower
educational level. Overweight is less frequent in subjects
living alone compared to those living with their spouse.
Hypertriglyceridemia and hyperuricemia occurred more
frequently in obese subjects compared to non-obese ones.
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