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Hypertension in young adults : Experience of a Tunisian center
L’Hypertension artérielle de l’adulte jeune : L’expérience
d’un centre Tunisien

Résumé
Introduction : Malgré la prévalence croissante de l’HTA chez les adultes jeunes ces dernières années,
les données disponibles sont encore limitées.
Méthodes : Nous avons mené une étude observationnelle sur une période d’un mois dans le département
de cardiologie de l’Hôpital Universitaire Habib Bourguiba de Medenine afin de déterminer les
caractéristiques épidémiologiques, cliniques et thérapeutiques de l’HTA chez une population de jeunes
adultes âgés de moins de 50 ans.
Résultats : Au total, 45 femmes et 28 hommes à l’âge moyen de 40,79 ans [±7,705] ont été inclus. Les
taux d’obésité et de surpoids semblaient plus élevés chez les femmes. Le tabagisme et
l’hypercholestérolémie étaient significativement plus prévalents chez les hommes (p<0,05). Quatre-
vingt-dix pour cent des patients diagnostiqués d’HTA grade 3 étaient des femmes, mais il n’y avait pas
de différence statistiquement significative des chiffres tensionnels entre les deux sexes. Trente-trois
patients (45,2%) étaient sous mesures hygiéno-diététiques seules. La monothérapie, la bithérapie et la
trithérapie antihypertensives étaient prescrites respectivement chez 26 (35,6%), 10 (13,7%) et 4 (5,5%)
patients. Parmi les jeunes adultes déjà diagnostiqués, 26 (42,6%) étaient sous mesures hygiénodiététiques
seules, 53 (86,9%) patients étaient bien observants et 57 (93,4%) autres avaient des chiffres tensionnels
bien contrôlés.
Conclusion: Les femmes semblent avoir des chiffres tensionnels plus sévères que les hommes.
Cependant l’hypercholestérolémie était beaucoup plus fréquente chez ces derniers. En plus, nous avons
remarqué une fréquence plus faible de comorbidités et d’atteinte d’organes cibles par rapport aux sujets
plus âgés. Nous avons également constaté que le taux de contrôle tensionnel était plus important par
rapport aux données publiées.

Summary
Introduction : Despite the increase in hypertension in young adults in recent years, there is still only
limited data available on hypertension among them.
Methods : We conducted an observational study over a period of 1 month in the cardiology department
of Habib Bourguiba University Hospital of Medenine to determine the demographic, clinical and
therapeutic characteristics of hypertension among a population of young adults aged less than 50 years
old.
Results : Forty-five women and twenty-eight men with an average age of 40.79 years old [±7.705] were
included. Obesity and overweight rates were likely higher among women.  Smoking and
hypercholesterolemia prevalences were significantly higher among men (p < 0.05). Ninety percent of
patients with grade 3 hypertension were female, however, there was no statistically significant gender
difference regarding blood pressure. Thirty-three (45.2%) patients were treated with lifestyle measures
alone. Monotherapy, dual therapy, and triple therapy or plus were prescribed for 26 (35.6%), 10(13.7%)
and 4 (5.5%) patients respectively. Among patients followed for old hypertension, 26 (42.6%) were only
on dietary and lifestyle measures, 53 (86.9%) were compliant to treatment et 57 (93.4%) were well-
controlled.
Conclusion : Women seem to have more severe hypertensive status than men. However,
hypercholesterolemia was significantly more common among men. Besides, we noticed a lower
frequency of comorbidities and target organ damage compared to older subjects. We further found a high
prevalence of well-controlled hypertension among young adults compared with other studies from
abroad.
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INTRODUCTION 

Over the past decades, as a result of considerable socio-
economic growth and health development, Tunisia has
experienced a real epidemiological transition marked by
the emergence of cardiovascular diseases (CVD) as a
leading cause of death. In fact, one in three Tunisians
dies from a cardiovascular event (1). 

Hypertension, as a major modifiable cardiovascular risk
factor, reaches around 30% of the Tunisian population
aged between 30 and 70 years old and represents a real
public health problem (2). It is now well established that
antihypertensive treatment reduces significantly the risk
of cardiovascular complications, however despite
advances in care and emerging therapeutic options,
adequate control of blood pressure (BP) remains
insufficient (2).

Hypertension in young adults represents a particular
entity. It is infrequent, less commonly diagnosed and less
well controlled than in older subjects (3). In addition, it
is labeled essential in most cases (90%) (4). The 10-year
risk estimation of fatal CVD associated with
hypertension, which is significantly influenced by age,
can not be applied to this age group as it underestimates
the overall lifetime cardiovascular risk among young
adults (5). However, it can serve as an element of
guidance in the treatment decision.

Despite the frequency and the diversity of studies on
hypertension, only few of them concerned young adults.
We aimed then at determining the demographic, clinical
and therapeutic characteristics of hypertension among a
population of young adults aged less than 50 years old
from the southeast of Tunisia.

METHODS

We conducted an observational study over a period of 1
month in the cardiology department of Habib Bourguiba
University Hospital of Medenin.

Subjects: We used the data of patients followed in our
department and who were included in the Tunisian
registry of hypertension between 15 April and 15 May
2019.

Among 1093 patients, young adults aged between 18 and
49 years old were enrolled. We excluded pregnant

women and hemodialyzed patients. A total of 73 patients
were included in our study. 

Study design: Epidemiological, clinical and therapeutic
data were collected from previously or newly diagnosed
hypertensive patients who presented for consultation or
were hospitalized during the selected time period. The
diagnosis of hypertension was established in the medical
office by a manual BP measurement in 53 cases and
automated measurement in 19 cases. Diagnosis was
confirmed by BP self-measurement in only 1 case. 24-
hour ambulatory BP monitoring (ABPM) was not
performed in all cases. Hypertension was assessed,
defined and classified according to the 2018 guidelines
of the European Society of Cardiology (ESC) (6). 

The WHO classification of the body mass index (BMI) was
used to define obesity (7). 

Statistical analysis: We used SPSS version 22.0 for
Windows for statistical analysis. We performed a
descriptive analysis. Quantitative variables were
expressed as mean values  ± standard deviation.
Qualitative data were expressed as numbers and
percentages.  Student’s t-test and Chi-square test were
used to compare qualitative and quantitative variables.
A p value < 0.05 was considered statistically significant. 

RESULTS 

Study population: Adults aged less than 50 years old
represented 6.68% (7.44% of women and 5.74% of men)
of all hypertensive patients. The average age of patients
was 40.79 years old [±7.705]. There were 45 women and
28 men with a sex ratio of 1,6. Forty-eight (65.8%) of
them were overweight while 4 (5.6%) patients were
obese. Diabetes, dyslipidemia, and cigarettes smoking
were found in 16 (21.9%), 14 (19.2%) and 10 (13.7%)
patients respectively. 

Obesity and overweight rates were likely higher among
women. Smoking and hypercholesterolemia prevalences
were significantly higher among men (p < 0.05).
Demographic and clinical data of patients are shown in
Table 1.

Blood pressure: Twelve (16.4%) cases of hypertensive
patients were newly diagnosed. Among them, 2 patients
had normal clinic BP the day of consultation while stage
1, stage 2 and stage 3 hypertension were seen in
respectively 3,2 and five patients. 
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Data are presented as the mean ± standard deviation ;or n (%)
BMI, Body mass index ; LVH, Left ventricular hypertrophy ; ECG,
Electrocardiogram

Ninety percent of patients with grade 3 hypertension
were female, however, there was no statistically
significant gender difference regarding BP values. 

Table 2 summarizes the hypertensive status of patients.

Data are presented as the mean ± standard deviation ;or n (%) DBP,
diastolic blood pressure ;SBP, systolic blood pressure ;HR, heart rate

Treatment and observance: Thirty-three (45.2%)
patients were treated with lifestyle measures alone.
Among them, 18 (54.6%) subjects had optimal or high
normal elevated BP, 6 (18.2%) others had stage 1
hypertension, 4 (12.1%) subjects had stage 2
hypertension and et 5 (15.2%) young adults had stage 3
hypertension. Twenty-six of them were already
diagnosed while 7 patients were newly identified.
Twenty-one (63.6%) of these patients were aged between
40 and 49 years old. 

Twenty-six (35.6%) patients received monotherapy. Dual
therapy was prescribed for 10 (13.7%) patients while 4
(5.5%) other subjects required triple therapy or plus.
Angiotensin-converting enzyme inhibitors (ACEI),
calcium channel blockers (CCB) and b-blockers were
prescribed for 32 (43.8%), 18 (24.7%) and 10 (13.7%)
patients respectively (Figure (1)). No adverse effects
were mentioned. 

Among patients who were followed for old hypertension,
26 (42.6%) were only on dietary and lifestyle measures,
53 (86.9%) were observant et 57 (93.4%) were well-
controlled. 

DISCUSSION 

Our results 

We aimed to study the epidemiological and clinical
characteristics of young hypertensive adults aged 18-49
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Table 1 : Demographic and clinical characteristics of the study
population.

Age (years)
Age class 
[18-29]
[30-39]
[40-49]
Highest level of
education attained
High school diploma
Less than high school
Weight (Kg)
Height (cm)
BMI (Kg/m2)
BMI class
Normal weight
Overweight
Moderate obesity
Severe obesity
Diabetes 
Cigarette smoke
Hypercholesterolemia 
Chronic kidney disease
Ischemic stroke
Atrial fibrillation
Sleep apnea disorder
LVH (ECG)
Microalbuminuria 

Female (n=45)
41.16 [± 6.72]

3 (6.7)
14 (31.1)
28 (62.2)

17 (37.77)
28 (62.22)

76.33 [± 7.62]
168.47 [± 3.33]
26.9 [± 2.6]

9 (20)
32 (71.1)
3 (6.7)
1 (2.2)
7 (43.8)
2 (4.4)
5 (11.1)
0 (0)
0 (0)
1 (2.2)
0 (0)

2 (4.44)
1 (12.5)
n=8

Male (n=28)
40.21 [± 9.175]

5 (17.9)
4 (14.3)
19 (67.9)

11 (39.28)
17 (60.71)
75.82 [± 4.7]
173,61 [± 4.03]
25.17 [± 1.5]

12 (42.9)
16 (57.1)
0 (0)
0 (0)

9 (56.3)
8 (28.6)
9 (32.1)
0 (0)
1 (3.6)
0 (0)
1 (3.6)
1 (3.6)
0 (0)
n=6

Total (n=73)
40.79 [± 7.705]

8 (11)
18 (24.7)
47 (64.4)

28 (38.36)
45 (61.64)

76.14 [± 6.62]
170.44 [± 4.38]
26.23 [± 2.39]

21 (28.8)
48 (65.8)
3 (4.1)
1 (1.4)
16 (21.9)
10 (13.7)
14 (19.2)
0 (0)
1 (1.4)
1 (1.4)
1 (1.4)
3 (4.11)
1(7)
n=14

Figure 1 : Antihypertensive therapy in young adults.

ACEI, Angiotensin-converting enzyme inhibitors ;ARBS, Angiotensin II receptor
blockers ;BB, Beta-blockers ;CCB, Calcium channel blockers
33 (45.2%) patients were treated with lifestyle measures alone while 40 (54.8%)
subjects used antihypertensive drugs.

Table 2 : Hypertensive status of patients.

HR
SBP (mmHg)
DBP (mmHg)
Class of BP
Normal 
Normal increased
Stage 1
Stage 2
Stage 3

Females 

79.11[±13.96]
147[±25.37]
85.44[±15.37]

8(50)
7(70)

10(52.6)
11(61.1)
9(90)

Inclusion n=73
Males 

80.54[±13.15]
140[±16.83]
83.39[±12.40]

8(50)
3(30)
9(47.4)
7(6.9)
1(10)

Total 

79.66[±13.58]
144.32[±22.6]
84.66[±14.25]

16(21.9)
10(13.7)
19(26)
18(24.7)
10(13.7)



years old and evaluate the efficacy of our therapeutic
strategies.

Young adults represented only 7% of the hypertensive
population. A large proportion of them was over 40 years
of age. We also highlighted some gender differences.
Women were more likely to be obese and had more
severe hypertensive status than men. However,
hypercholesterolemia was significantly more common
among men. Besides, we noted a lower frequency of
comorbidities and target organ damage compared to
older subjects (3).

Although a large proportion (42.6%) of patients
diagnosed were only under lifestyle measures, most of
their BP values were within the normal range. We should
mention that we have based our evaluation of BP control
achievement only on one measurement, which is not
enough. ABPM, not performed for lack of resources, may
prove useful in this situation as far as it can identify
possible white coat hypertension, very common in this
age group, and provides better evaluation of BP control.
We further noted that 5 of them had stage 3
hypertension and required medical therapy instead.
Finally, when it is prescribed, medical treatment
included often either an ACEI or a CCB  which is
consistent with the recommendations.

Literature findings 

Several epidemiological studies have shown that
hypertension has been increasing in incidence among
young adults. The prevalence of hypertension among
United States young adult males and females was
estimated to be 20% and 15% respectively (8). The
CARDIA study showed an increased prevalence (20%) of
hypertension among young adults too (9). 

The Framingham offspring study showed that 14.2% of
men 20-49 years old and 12.9% of females of the same
age had hypertension (10). Ramakrishnan et al also noted
similar observations and found a hypertension
prevalence of 60.2% among adults aged between 18 and
45 years old (11).

A considerable proportion of the high prevalence can be
attributed to the sharp increases in obesity and diabetes
mellitus among young adults. Changes in lifestyle
behaviors such as physical inactivity and unhealthy food
intake might be incriminated too (10). In addition to
that, gender also appears to have an impact on
hypertension (12).

Experts expect an explosion of cardiovascular and renal
disease in future decades (3). In fact, many studies
showed that high BP in the younger years increased the
likelihood of cardiovascular events later in life (13,14).
An observational study conducted in India showed that
4.4% of hypertensive young adult males had
cardiovascular complications attributed to hypertension
after a mean follow-up of 12.5 years (15). A nationwide
Swedish cohort study over 1.2 million young men showed
that high BP in the younger years portends higher
cardiovascular events after a 37-years follow-up (16).

Once a diagnosis of hypertension is confirmed, we should
envisage further assessment of target organ damage.
However, routine tests to search for secondary causes
are not recommended unless clinical suspicion is high
(3).

Early detection and adequate BP control in hypertensive
young adults can prevent cardiovascular, renal and
neurologic complications. In most cases, therapy for
young hypertensive adults is based on expert opinion and
the large majority of recommendations were
extrapolated from evidence in older patients (6). As a
first step and in all cases experts emphasize lifestyle
changes. Actually, studies showed that exercise and
weight loss improved clinical BP among young adults
(17,18).

The role of pharmacotherapy in this age group is
controversial and should be considered after failure of
lifestyle changes, in patients with target organ damage
or secondary causes and those with severe hypertension
(4). CCBs and either an ACEI or angiotensin receptor
blocker should be prescribed in the frontline treatment
of these patients (6). 

Thiazide or thiazide-like diuretics should be considered
as a second intention treatment and be reserved in cases
of severe hypertension or black  individuals (3,4). 

Finally, compared to older adults, literature data showed
a delay in treatment initiation and lower control rates of
BP among young adults (19). In fact, less than 40% of
them achieve optimal BP control (20). A recent study has
identified many barriers in hypertension management in
young adults such as patients’ awareness, frequent false
diagnosis, greater BP variability, non-adherence to
lifestyle modifications and reluctance to start
antihypertensive therapy (21). Understanding these
barriers is essential to develop effective interventions
and improve hypertension management among young
adults. 
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CONCLUSION 

Despite the low rates of antihypertensive medication
initiation among young adults, BP control was achieved
in most cases. The major limitations of the study could

be the poor quality of data, the absence of long-term
follow-up and the lack of a standardized method to
evaluate BP control.  Further large-scale and prospective
studies are needed to provide more objective evaluation
of hypertension among young adults.
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