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Background: Hypertension is a prevalent non-communicable disease and unequivocally one of the most serious health threats of
the twenty-first century. The prevention of both immediate and long-term consequences depends on ongoing therapeutic
education.
Aims: To assess Tunisian hypertensive patients’ knowledge of hypertension and then evaluate the impact of an educational
program on knowledge among this population.
Methods: A randomized controlled trial was carried out among 639 hypertensive patients in Tunisia. The control group received
only basic medical care, while the experimental group acquired additionally an educational program. The data collection tool was a
questionnaire that included an information sheet and the Hypertension Knowledge Level Scale (HK-LS).
Results: Before to the implementation of the program, only 12.1% of the participants had a good level of knowledge about
hypertension (12.8% for the experimental group, vs. 10.5% for the control group, P=0.57). Following the program’s deployment,
the rate of good level of knowledge became 63.6% for the experimental group vs. 11.4% for the control group, P< 0.001). The
results revealed that the experimental group showed a significant amelioration in the total score of the HK-LS: from 58.49 to 76.94%,
P<0.0001. In contrast, no significant amelioration was noted in the control group. Concerning the six dimensions of the scale, the
amelioration in the experimental group was observed in all dimensions, except the treatment dimension.
Conclusion: Overall, the findings indicated low levels of knowledge about hypertension. This kind of approach proved an effective
improvement in disease-related knowledge and may be essential for hypertension management.

Keywords: hypertension, knowledge, randomized controlled trial, therapeutic education

Introduction

Hypertension (HTN) is a first-rate cause of cardiovas-
cular conditions as well as premature death worldwide.
Due to its expanding prevalence, HTN is an interna-
tional problem for public health, especially for countries with
low to middle incomes[1]. In 2019, more than one
billion hypertensive patients lived in these countries, accounting
for 82% of the hypertensive patients globally[2]. The prevalence

of HTN in the regions of the Middle East and northern Africa is
26.2%[3].

HTN treatment focuses on lifestyle adjustments that decrease
blood pressure while enhancing the efficacy of HTN
medications[4]. Although there are plenty of HTN care recom-
mendations, blood pressure management remains challenging
among patients with HTN. Consequently, educating individuals
on their medical condition is extremely important for improving
blood pressure control, health status, and overall quality of life[5].

Likewise, increased levels of HTN knowledge are linked to
improved self-management practices, medication compliance,
social support, a healthy lifestyle, self-care, and self-efficacy[6–9].

Indeed, there are specific variations between regions in the level
of knowledge about HTN. For example, in Lebanon it has been
reported that 25.1% of hypertensive patients had an adequate
level of knowledge[10], while inMorocco, only 7% of participants
had good knowledge about HTN[11].

Several factors are associated with greater knowledge of HTN.
By identifying them, adequate educational programs can be
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tailored to patients to assist them in their HTN control[12].
According to interventional studies in the Middle East, educa-
tional programs are effective in increasing HTN-related
knowledge[13–15].

In Tunisia, few studies reported facts about hypertensive
patients’ level of health-related knowledge. Therefore, this study
aimed to assess Tunisian hypertensive patients’ level of knowl-
edge about HTN and to evaluate the effect of an educational
program on knowledge among this population.

Materials and methods

Study design and setting

This randomized controlled trial (RCT) was carried out from
May 2021 to December 2022 in Sfax City, Tunisia.

Participants

The study population consisted of adults with HTN recruited
from the department of general medicine. The inclusion criteria
included having a diagnosis of HTN, being over 18 years old, and
taking antihypertensive medications. The exclusion criteria were
pregnancy, communication impairment, and missing one edu-
cational session. Following the application of these criteria, the
patients were enrolled in one of the two groups (experimental or
control). The control group received only basic medical care,
while the experimental group acquired additionally an educa-
tional program.

To ensure allocation concealment, the randomization proce-
dure used consecutively ordered, closed, sealed envelopes issued
by a third party not involved in the study. Throughout the
recruitment process, the researcher unsealed the envelopes for
random allocation.

Sample size

The number of participants recruited was determined using the
effect size from a previous study performed in Iran[13], which is
centered on the score of the HTN knowledge outcomes (mean
difference=2.19, SD= 2.81). The parameter settings were the
level of significance α=0.0001, power (1 – β)=0.98, and drop-
off rate of 20%, resulting in 490 participants in the experimental
group and 245 in the control group.

Intervention

The intervention was composed of three 45-minute educational
sessions held in a private office in the department of general
medicine every four months. The main goal of the educational
program was to enhance the patients’ understanding of HTN.

The sessions occurred alternating between group and indivi-
dual sessions using the face-to-face method. A range of educa-
tional techniques, including presentations, interactions, and
explanations, were used. Following each session, all participants
in the experimental group received supplemental materials draf-
ted in Tunisian dialect, such as books, posters, and leaflets.

The program covered an extensive range of themes. The initial
meeting focused on the definition of HTN and the diet. The next
section covered blood pressure monitoring, HTN management,
and its consequences. The latest meeting centered around medi-
cation management, keeping an active lifestyle, and the necessity
of regular exercise.

Measures

Face-to-face interviews were used to collect data through a
questionnaire consisting of two sections. The initially included
covers the characteristics of patients, while the subsequent goes
over HTN knowledge evaluation. The first interview was held
three months before the first educational session, and the final
interview was held four months after the last session. Each
patient’s interview lasts around 15 min.

Patient’s characteristics

The data collection sheet included patients’ socio-demographic
characteristics, such as sex, age, level of education, and occupa-
tion, as well as medical data, such as HTN duration and blood
pressure.

Hypertension knowledge

The HTN Knowledge Level Scale (HK-LS), translated in Arabic,
was used to evaluate participants’HTN knowledge[16]. The scale
contains 22 items divided into six sub-dimensions: medical
treatment (4 items), definition (2 items), drug compliance (4
items), diet (2 items), lifestyle (5 items), and complications (5
items). Each item requests that participants respond either
“right”, “false”, or “I have no idea”. True responses were
assigned one point, while incorrect responses were assigned zero.
The score ranged from zero to 22 and was converted to a grade
point average out of 100. Higher scores indicate an increased
understanding of HTN[16]. A score above 75% was considered
good; a score between 50 and 75% was moderate, while a score
below 50 was deemed low.

These measures (scores) were collected at baseline (T0) and at
the end of the study (T1) in all patients.

Statistical analyses

The data was processed with the Statistical Package for Social
Sciences (SPSS) version 20.0. The data distribution was deter-
mined using the Kolmogorov–Smirnov test. Quantitative vari-
ables were presented using mean values and standard deviations
even for those with an abnormal distribution. Categorical vari-
ables were presented as frequencies and percentages. The
experimental and control groups’ baseline data were compared
applying the Pearson’s χ2 and student or Mann–Whitney tests,
depending on the application conditions. The amelioration of the
scores of knowledge was estimated by the difference (score T1—
score T0). The HK-LS scores were compared between groups
using the Mann–Whitney U test and throughout the same group
using theWilcoxon test. The significance threshold was fixed at P
less than 0.05.

Ethical considerations

The Committee for the Protection of Persons granted its ethical
approval. Before data collection, permission was obtained from
the director of the general medicine department. Measures have
been taken to respect participants’ rights and freedoms. Written
informed consent was obtained from the patient for publication.
A duplicate copy of the written consent could be obtained for
inquiry by the Editor-in-Chief of this journal upon request. The
confidentiality of the collected data, as well as the anonymity of
the participants, are respected.
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Results

Patients’ characteristics

In this RCT, 750 hypertensive patients were enrolled. They ran-
domly assigned 500 patients to the experimental group and 250
to the control group. During the intervention, 111 patients were
dropped out, including 71 from the experimental group and 40
from the control group. As a result, a total of 639 patients were
involved in the study’s analysis (Fig. 1).

The comparison of the characteristics of the patients having
followed the study protocol in the two groups demonstrated that
the groups under consideration were homogeneous. The baseline
socioeconomic characteristics and medical data of research par-
ticipants are shown in Table 1.

Knowledge about hypertension

Before the program implementation

Only 12.1% of participants had a good level of knowledge about
HTN hypertension (12.8% for the experimental group, vs.
10.5% for the control group, P=0.57). While 75.5% showed a
moderate level (Table 2).

The dimensions concerning treatment and diet had the best
scores (99.2% high scores for the treatment dimension and
98.9% high scores for the diet dimension). In contrast, the
dimension of complications had the worst score. The details of all
dimensions were resumed in Table 3. The final score of knowl-
edge was not significantly different between the two groups
(58.49% for the experimental group vs. 58.18% for the control
group; P= 0.635).

After the program implantation

Following the program’s deployment, the rate of good level of
knowledge became 63.6% for the experimental group versus
11.4% for the control group, P<0.001) (Table 2).

For the experimental group, the Wilcoxon test showed a sig-
nificant amelioration in the total score of the HK-LS (mean dif-
ference (MD): 18.3) and in 4 dimensions: Definition (MD: 48.8,
P< 0.0001), medical compliance (MD: 7.45; P= 0.001), lifestyle
(MD: 20.58, P<0.0001), and complications (MD: 43.9,
P< 0.0001) (Table 3).

The comparison of the two groups showed a significantly
higher amelioration in the experimental group in the total score of

the HK-LS (md for the experimental group: 18.3, versus (−0.32)
for the control group, P<0.001). This amelioration in the
experimental group was observed in all dimensions of the scale
except the treatment dimension (Table 3).

Discussion

Key outcomes of the current study demonstrate the usefulness of
the educational program in raising health-related knowledge
among Tunisian patients with HTN. Furthermore, the results of
this study revealed a notable lack of knowledge about HTN.
Overall, the majority of this population (87.9%) has a moderate
or low level of knowledge, while just 12.1% have a good level of
knowledge.

Previous studies have pointed out that the minority of the
patients with HTN had a good level of knowledge about HTN,
which supports our findings. According to aMalaysian study, the
great majority of patients had a poor or moderate level of HTN-
related knowledge (32.8% and 51.3%, respectively), and only
15.9% had a good level of knowledge about HTN[17]. Besides, a
study conducted in Indonesia showed that 85.9% of patients had
moderate or a low level of knowledge, while only 14.1% had
good knowledge about HTN[18].

Understanding and recognizing the repercussions of a lack of
knowledge in patients with HTN is required to restrain its long-
term complications. Indeed, studies have demonstrated positive
correlations between the patients’ level of knowledge and their
attitude[10]. Other studies demonstrated associations between

Figure 1. Flow diagram for study participants.

Table 1
Participants’ socio-demographic characteristics and
medical data.

Variables
Experimental group

(n= 429)
Control group
(n= 210) P

Age (years) 0.20a

Mean (SD) 64.28 (8.5) 63.3 (9.18)
Sex, n, (%) 0.20b

Male 128 (29.8) 73 (34.8)
Female 301 (70.2) 127 (65.2)

Level of education, n (%) 0.51 b

Illiterate 80 (18.6) 48 (22.9)
Primary 238 (55.5) 105 (50.0)
Secondary 95 (22.1) 50 (23.8)
University 16 (3.7) 7 (3.3)

Occupation, n (%) 0.06 b

Unemployed 366 (85.3) 167 (79.5)
Employee 63 (14.7) 43 (20.5)

Duration of Hypertension
(years)

0.23 a

Mean (SD) 11.43 (8.21) 10.62 (7.49)
Systolic blood pressure
(mmHg)

0.59 a

Mean (SD) 149.60 (14.50) 150.3 (14.9)
Diastolic blood pressure
(mmHg)

0.91 a

Mean (SD) 84.16 (9.50) 84.08 (8.70)
Complications of
hypertension, n (%)

0.81 b

Yes 58 (13.5) 27 (12.9)
No 371 (86.5) 183 (87.1)

aStudent’s t-test.
bPearson’s χ2 test.
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knowledge and blood pressure control[19], self-efficacy and self-
care practices[6], dietary salt intake[20], medication adherence[21],
and overall quality of life[22].

Then, tailored interventions are implemented for patients to
enhance their comprehension of the disease, which will ultimately
be useful to control HTN. The current study’s findings demon-
strated that, following program implementation, the rate of good
level of knowledge became 63.6% for the experimental group
versus 11.4% for the control group, P< 0.001). For the experi-
mental group, the results showed a significant amelioration in the
total score of the HK-LS and in 4 dimensions (definition of HTN,
medication compliance, complications, and lifestyle).The com-
parison of the two groups showed a significantly higher ameli-
oration in the experimental group in the total score of the HK-LS.
This amelioration in the experimental group was observed in all
dimensions of the scale, except the treatment dimension. These
results align with systemic reviews, which reveal that health
education interventions improve the disease-related knowledge
among those affected by non-transmissible illness residing in

low-to-middle-income countries[23], particularly those with
HTN[24,25].

Indeed, the exemplary approach for educating patients to
enhance their level of knowledge remains unidentified due to the
variety of educational techniques, suppliers, and subjects avail-
able. Recent studies demonstrated an improvement in knowledge
in spite of adopting varied educational strategies and approaches,
particularly health literacy programs via mobile phones[25]; the-
ory-based interventions[26]; community-based interventions[27];
self-care home-based interventions[28]; and self-management
programs[29]. Furthermore, the instructional strategy employed in
the present researchwas self-care and self-management education
through complementary approaches. Reviews revealed that these
methods are effective in enhancing knowledge[28,29].

Multiple experimental studies that partially or entirely address
the issues discussed in the present RCT adequately prove the
beneficial influence of health education on knowledge about
HTN. According to an integrative review, HTN self-care inter-
ventions increase knowledge and improve home-based HTN

Table 2
Knowledge about hypertension among the experimental group/control group in pre and post-test.

Pre-test Post-test

Total (N= 639) Experimental group (N= 429) Control group (N= 210) Total (N= 639) Experimental group (N= 429) Control group (N= 210)

D1: Definition of hypertension, n (%)
Low 555 (86.9) 367 (85.5) 188 (98.5) 294 (46.0) 106 (24.7) 188 (89.5)
Moderate 0 0 0 104 (16.3) 103 (24.0) 1 (0.5)
High 84 (13.1) 62 (14.5) 22 (10.5) 241 (37.7) 220 (51.3) 21 (10.0)

P value 0.16b < 0.001b

D2: Treatment, n (%)
Low 1 (0.2) 1 (0.2) 0 1 (0.2) 1 (0.2) 0
Moderate 4 (0.8) 1 (0.2) 3 (1.4) 8 (1.3) 4 (0.9) 4 (1.9)
High 634 (99.2) 427 (99.5) 207 (98.6) 630 (98.5) 424 (98.8) 206 (98.1)

P value 0.33ac 0.45ac

D3: Medication compliance, n (%)
Low 456 (71.4) 302 (70.4) 154 (73.3) 367 (57.4) 215 (50.1) 152 (72.4)
Moderate 151 (23.6) 109 (25.4) 42 (20.0) 233 (36.5) 190 (44.3) 43 (20.5)
High 32 (5.0) 18 (4.2) 14 (6.7) 39 (6.1) 24 (5.6) 15 (7.1)

P value 0.16b < 0.001b

D4: Lifestyle, n (%)
Low 519 (81.2) 347 (80.9) 172 (81.9) 472 (73.9) 304 (70.9) 168 (80.0)
Moderate 79 (12.4) 58 (13.5) 21 (10.0) 130 (20.3) 104 (24.2) 26 (12.4)
High 41 (6.4) 24 (5.6) 17 (8.1) 37 (5.8) 21 (4.9) 16 (7.6)

P value 0.24b 0.001 b

D5: Diet, n (%)
Low 2 (0.3) 1 (0.2) 1 (0.5) 2 (0.3) 1 (0.2) 1 (0.5)
Moderate 5 (0.8) 5 (1.2) 0 9 (1.4) 7 (1.6) 2 (1.0)
High 632 (98.9) 423 (98.6) 209 (99.5) 628 (98.3) 421 (98.1) 207 (98.5)

P value 0.43 ac 0.69 ac

D6: Complications, n (%)
Low 499 (78.1) 333 (77.6) 166 (79.0) 223 (34.9) 58 (13.5) 165 (78.6)
Moderate 117 (18.3) 79 (18.4) 38 (18.1) 103 (16.1) 67 (15.6) 36 (17.1)
High 23 (3.6) 17 (4.0) 6 (2.9) 313 (49.0) 304 (70.9) 9 (4.3)

P value 0.77b < 0.001b

Total Hypertension Knowledge Level Scale, n (%)
Low 79 (12.4) 55 (12.8) 24 (11.4) 34 (5.3) 2 (0.5) 32 (15.2)
Moderate 483 (75.5) 319 (74.4) 164 (78.1) 308 (48.2) 154 (35.9) 154 (73.3)
High 77 (12.1) 55 (12.8) 22 (10.5) 297 (46.5) 273 (63.6) 24 (11.4)

0.57b < 0.001b

aFisher test.
bPearson test.
cLow and moderate vs. High.
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management. Indeed, knowledge remained an excellent predictor
for HTN management. In fact, moderate (OR=1.80, 95% CI
1.01–3.20, P=0.046) and good knowledge of HTN (OR= 2.10,
95% CI 1.00–4.50, P= 0.049) have been associated with
improved HTN control. Hypertensive patients with good
knowledge about HTNwere 6.19 times more positively related to
good self-care practices and 2.58 times more likely to engage in
physical exercise. Furthermore, recognizing the negative impact
of salt, alcohol, and smoking, as well as the positive effects of
physical exercise, enhanced HTN control[28].

The beneficial impact of health education interventions on
knowledge is also confirmed by a systematic review and meta-
analysis, proving that therapeutic education using mHealth was
successful in enhancing the knowledge of HTN, managing drugs,
improving self-efficacy, maintaining a healthy lifestyle, and
allowing an earlier diagnosis of elevated blood pressure[29]. In
addition, mHealth helpsHTNpatients becomemore conscious of
their medical condition. In actuality, this type of technology has
the ability to help attain the goal of universal community care by
expanding accessibility and extending healthcare assistance to
isolated communities as well as underprivileged regions[29].

Although a variety of mobile health techniques have been
described in the past few years, evidence on their widespread and
beneficial implementation in low- and middle-income countries is
limited and unexplored. The majority of the programs that have
been previously applied in these regions are still insubstantial and
on a pilot level, with insufficient proof of significant improvement
methods, uncertain cost benefits, and ambiguous results for
patients[30]. However, tailoring the programs of intervention to
the specific requirements of the patients through customized care
education will increase the intervention’s outcomes. In reality,
communication is the cornerstone of all individualization
protocols[31].

Thus, our study revealed the significance of implementing
therapeutic education among hypertensive patients in our coun-
try. The large sample size and the use of a specific Arabic scale
(HK-LS) are the strongest points. However, certain constraints to
this study need to be noted. The first is that this RCT occurred
during the COVID-19 pandemic. In fact, this pandemic has an
influence on HTN patients by disturbing both daily routine and
typical medical care, including the management of chronic ill-
nesses, especially HTN. But, in reality, for hypertensive patients,

Table 3
Knowledge about hypertension among the experimental group/control group in pre-test/post-test

Variables Experimental group (N= 429) Control group (N= 210) P a

D1: Definition of hypertension
Pre-test mean (SD) 14.45 (35.20) 10.47 (30.69) 0.149
Post-test mean (SD) 63.28 (41.56) 10.23 (30.18) < 0.0001
Mean of differences 48.8 (56.04) −0.23 (44.4) < 0.0001

P valueb < 0.0001 0.88
D2: Treatment
Pre-test mean (SD) 99.76 (3.59) 99.52 (3.96) 0.18
Post-test mean (SD) 99.53 (4.53) 99.36 (4.56) 0.45
Mean of differences −0.23 (5.8) −0.15 (6.09) 0.86

P valueb 0.60 0.48
D3: Medication compliance
Pre-test mean (SD) 44.28 (18.83) 43.80 (20.78) 0. 227
Post-test mean (SD) 51.74 (20.12) 44.28 (21.17) 0.000
Mean of differences 7.45 (27.08) 0.47 (29.2) < 0.0001

P valueb 0.001 < 0.0001
D4: Lifestyle
Pre-test mean (SD) 22.06 (30.13) 25.06 (30.51) 0.099
Post-test mean (SD) 42.73 (21.54) 27.77 (30.68) < 0.0001
Mean of differences 20.58 (36.43) 2.22 (43.3) < 0.0001

P valueb < 0.0001 0.72
D5: Diet
Pre-test mean (SD) 98.23 (6.47) 97.46 (8.71) 0.155
Post-test mean (SD) 98.56 (6.23) 93.88 (10.48) < 0.0001
Mean of differences 0.34 (8.7) −3.57 (14.09) < 0.0001

P valueb 0.37 < 0.0001
D6: Complications
Pre-test mean (SD) 34.08 (20.18) 33.52 (19.36) 0.321
Post-test mean (SD) 78.55 (20.61) 33.42 (20.06) < 0.0001
Mean of differences 43.9 (29.5) −0.09 (26.6) < 0.0001

P valueb < 0.0001 0.87
Total: Hypertension Knowledge Level Scale
Pre-test mean (SD) 58.49 (11.99) 58.18 (11.66) 0.635
Post-test mean (SD) 76.94 (10.96) 57.85 (11.72) < 0.0001
Mean of differences 18.3(16.75) −0.32 (16.2) < 0.0001

P valueb < 0.0001 0.993

aMann–Whitney U test.
bWilcoxon test.
(Scores /100).
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the pandemic intensified existing hurdles rather than creating new
ones[32]. However, our findings have importance as they relate to
a vulnerable population whose beliefs might help in
preventing disease and its consequences. Cardiovascular risk
factors, as well as knowledge about the diseases, serve as
key elements in effectively implementing public health
interventions[33]. Finally, the data were collected exclusively from
one healthcare institution.

Accordingly, a Tunisian-specific interventional program has
been implemented for this group with HTN. Then, it may be
valuable in planning subsequent initiatives and developing public
instructions. Programs of education, in combination with sub-
stantial assistance and devotion, is a crucial prevention plan that
may contribute to promoting Tunisian community health[34].

Conclusion

The findings of this RCT reveal a lack of health-related knowl-
edge and prove the efficacy of educational initiative in enhancing
knowledge of Tunisian patients with HTN. Significant
improvements in the four domains of the HK-LS (definition of
HTN, medication compliance, lifestyle, and complications) were
observed following the deployment of an engaging and indivi-
dualized strategy. Consequently, the study’s findings can help
caregivers become more enthusiastic about supporting this group
of vulnerable people as they cope with their medical conditions.
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