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Effect of self-care education on lifestyle modification,
medication adherence and blood pressure in hypertensive
adults: Randomized controlled clinical trial
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Abstract Background: Self-care management has recently been suggested as an effective approach for secondary

~ prevention of hypertension. This study was conducted to examine whether self-care behaviors could
modulate blood pressure levels and also comparing the different training methods of self-care on patients’
adherence and controlling hypertension.
Materials and Methods: This study was a prospective randomized controlled clinical trial, conducted on
180 hypertensive patients referring to four centers in Isfahan, Iran, between July and December 2013. Block
randomization method were applied to divide eligible subjects into four equal groups, including group
A in which the patients and their family were educated by cardiology resident about self-care behaviors
through eight sessions, group B and group C were obtained self-care education through four pamphlets or
eight short message services (SMS), respectively and group D were obtained only usual care of hypertension
without any training about self-care management.
Results: Increasing vegetable intake and frequency of subject who took antihypertensive medication regularly
and the reduction in the frequency of subjects who consumed high salt were significantly more in group A
than the others (P = 0.001,P < 0.001 andP < 0.001, respectively). The systolic and diastolic blood pressure
had significantly more reduction in the group A than the other groups (—8.18 + 18.3 and — 3.89 =+ 4.1;
P < 0.001, respectively).
Conclusions: The self-care management education integration into the usual care along with using SMS
and other educational materials may improve the efficient and effective adherence strategies.
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hypertension prevalence is 17.3%* and was known as
the leading cause of cardiovascular events.®

The Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood
Pressure (JNC7) recommendation about self-care
behaviors are beneficial approach to the management
of blood pressure.l®! Meta-analysis of 18 randomized,
controlled trials showed that self-care activities
manage and treat high blood pressure.[”? Moreover
it could decrease emergency and outpatient visits
by 40% and 17%, respectively.’® Therefore, it has
recently been suggested as an effective approach for
secondary prevention of hypertension.®™ A variety of
self-care patterns including disease and symptoms
awareness, home monitoring of blood pressure,
lifestyle modifications and adherence to treatment
were applied in different studies.'%'?! Thus, health
professionals can play a critical role in training
general population about self-care activities.!-1¢
However referring of the patients to the clinics might
have some difficulty for them, especially in low or
middle income countries."” Several studies showed
nonface to face education including short message
services (SMS) and educational print resources
can deliver self-care interventions to hypertensive
patients for improving chronic care management."7%
Therefore, this system could lead to costs and
life savings in healthcare centers’ in developing
countries.”

To the best of our knowledge, there is no published
dataset among Iranian populations on the effect of
self-care interventions to manage blood pressure.
Therefore, this study is a unique study in Iran which
was conducted to examine whether self-care behaviors
could modulate blood pressure levels and also
comparing the different training methods of self-care
on controlling hypertension.

MATERIALS AND METHODS

This study was a prospective randomized controlled
clinical trial, conducted among 180 hypertensive
patients referring to two major clinics of Isfahan
University of Medical Sciences (IUMS) and two health
centers in Isfahan, Iran, between July and December
2013. Convenience sampling, nonprobability
method was done for subject recruitment during
their routine visit in the clinics. Inclusion criteria
were being more than 18-year-old; moderate
hypertensive or stage I hypertension according to
JNC7 (systolic blood pressure [SBP] - 140-158 and/or
diastolic blood pressure [DBP] - 90-99);!" previous
hypertension diagnosed and their nationality
was Iranian. Exclusion criteria were any acute

disease and no willing to participate in the study.
Detailed interviews were conducted by trained
cardiology resident to obtain information of each
participant. The questionnaires covered various
health issues including socioeconomic, demographic
characteristics, lifestyle behaviors (dietary habits,
smoking and physical activity), medical history
including medication use and presence or absence
of dyslipidemia, diabetes mellitus (DM) and
hypertension.

All patients who were willing to participate in this
study signed an informed written consent. The study
was approved by the Research Council and Ethics
Committee of a Medical School of IUMS, Isfahan,
Iran.

Block randomization method were applied to divide
eligible subjects into four equal groups including group
A in which the patients and their family were educated
by cardiology resident about self-care behaviors
through eight sessions and each session was about 1 h,
group B and group C were obtained self-care education
through four pamphlets or eight SMS, respectively and
group D were obtained only usual care of hypertension
without any training about self-care management. All
the information used in the education, including face
to face, pamphlets and SMS in the Persian language
was given to all patients.

Content of hypertension self-management behaviors
Patients in group A, B and C were advised to adhere
to take medication daily; increase physical activity
aimed for 30—45 min of moderate-intensity aerobic
activity (such as a brisk walk); most days of the week;
follow the dietary approach to stop hypertension
(DASH diet) including eat a diet rich in vegetables
and reduce dietary sodium to below 1500 mg/day; stop
smoking. Group D did not obtain any education about
self-management of hypertension and they had only
usual care of hypertension in the clinics.

The self-reported measure of adherence to medication
was assessed by calling them weekly and asking
about receiving and adhering to the education
Failure to adhere defined if the patients in group A
not participating in at least one educational session,
group B and C not receiving at least one pamphlet and
3 SMS, respectively.

Statistical analysis

Statistical analyses were performed using SPSS for
windows version 15 (SPSS Inc., Chicago, IL). Student’s
paired t-test was carried out to make comparisons
between the baseline and the 8-month mean values
and Wicoxon Rank test was utilized to compare
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frequency of qualitative related variables. Analysis
of variance (ANOVA) was employed to compare the
mean of quantitative and Chi-square test to compare
frequency of qualitative baseline characteristics.
Furthermore, ANOVA utilized to evaluate the
intervention effect between four groups. P < 0.05 was
considered as significant.

RESULTS

The study was carried out on 180 hypertensive
subjects divided in four equal educational groups
including face to face self-care education in the clinics,
by pamphlets, SMS and none self-care education.
All groups were taken usual care for hypertension.
All of them were followed-up until end of study. As
shown in Table 1, there was no significant difference
in basic characteristics including age, duration
of hypertension, gender and education based on
educational group.

Table 2 demonstrates that mean of physical activity,
SBP, DBP and vegetable intake as well as frequency
of participants who consumed high salt food, took
antihypertensive drug regularly and current smoker
were no significant between different groups in
the baseline. However, group A and B significantly
consumed more vegetables than group C and D after
study (P = 0.01). In addition, the frequency of subjects
who consumed high salt food were higher in Group
A than other groups (P = 0.03). The frequency of
participants who took antihypertensive drug regularly
and current smoker were no significant across the
groups. The mean of SBP and DBP were significantly
less than in group A than the others (P < 0.001 and
P = 0.005, respectively). Paired analyses showed
vegetable intake and frequency of regular taking
antihypertensive drug increased after self-care
education in group A (P = 0.001). The frequency of
subjects who consumed high salt food decreased
significantly in group A and B (P =0.001 and P = 0.01,
respectively). Finally, SBP had significant reduction in
the group A (P =0.004), B(P=0.001) and C (P =0.02)
and DBP only in group A (P = 0.001) [Table 2].

Table 1: Basic characteristics of study population

Increasing vegetable intake and frequency of subject
who took antihypertensive medication regularly
and the reduction in the frequency of subjects who
consumed high salt were significantly more in group
A than the others (P =0.001, P < 0.001 and P < 0.001,
respectively) [Table 3]. Furthermore, SBP and DBP
had significantly more reduction in the group A
than the other groups (-8.18 + 18.3 and - 3.89 = 4.1;
P < 0.001, respectively).

DISCUSSION

This study showed that face to face self-care training
offered BP improvement over pamphlet, SMS and
usual care. In addition, education-based behavioral
interventions could modify salt and vegetable intake
as well as taking antihypertensive drug regularly.
However, the literatures reported that printed
educational materials and SMS.

We found an improvement in dietary components
including vegetable and salt intake as well as regular
antihypertensive drug taking by face to face self-care
training course. In addition printed educational
material could impact on salt intake. Although there
were no significant differences between vegetable
intake and the frequency of patients with high salt
food consumption at the baseline, vegetable intake
was significantly higher at the end of study through
face to face consultations and pamphlets. In addition,
the patients reduced high salt food consumption after
face to face education of self-care behaviors. So that
the mean vegetable intake increase 0.5 time/day in
the participants who trained in the clinics which is
about 5 times more than the participants who received
pamphlets and SMS. Furthermore the regular
medication adherence and using low salt diet improved
in about % of participants. However, other lifestyle
behaviors including smoking and physical activity
had no changes during the study. Warren-Findlow
et al. reported that low-salt diet intake, medication
regimens adherence, doing physical activity and
quitting smoking increased during hypertension
self-care intervention,''” which was inconsistent to
our finding except for in low—salt diet intake. It seems

Study groups Group A Group B Group C Group D P
Age (year) 56.71+6.7 57.44%9.2 56.76+8.9 57.51+8.5 0.14
Duration of hypertension (year) BMI (kg/m?) 3.64+41 6.96+6.3 6.80+5.3 7.11£6.3 0.08
Gender (male) % 22.2 24.4 20.0 20.0 0.9
Education (%)

Less than high school 64.4 62.2 66.7 62.2 0.9

High school and diploma 26.7 26.7 24.4 28.9

University 8.9 11.1 8.9 8.9

BMI: Body mass index
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Table 2: Study population variables after intervention according
to group education?®

Phase Before After P

Physical activity (minutes/day)
Group A 20.53£10.3 16.16x11.7 0.06*
Group B 20.67+10.1 20.27+10.6 0.7*
Group C 20.22+10.1 18.36%10.7 0.1*
Group D 17.91+10.6 17.33+10.6 0.3*
Pt 0.5 0.3

SBP (mmHg)
Group A 152.31£16.2 144.13+8.19 0.004*
Group B 150.00+4.4 147.80+5.72 0.001*
Group C 149.62+3.8 148.49+4.9° 0.02*
Group D 149.56+4.3 149.33+4.2° 0.2*
Pt 0.4 <0.001

DBP (mmHg)
Group A 91.16+4.6  87.67+5.6 <0.001*
Group B 90.02+4.7 89.22+5.1 0.06*
Group C 91.16+3.1  90.71+3.2¢@  0.1*
Group D 90.82+4.2 90.56+3.92 0.9*
Pt 0.3 0.005

Vegetable intake (time/day)
Group A 0.82+0.6  1.33+0.7 0.001*
Group B 1.04£0.6 1.13+0.6 0.1*
Group C 0.78+0.4 0.84+0.3*° 0.08*
Group D 0.87+0.4 0.87+0.4** 0.9*
Pt 0.08 0.01

High salt intake (%)
Group A 31.1 4.4 0.001**
Group B 35.6 22.2a 0.01**
Group C 26.7 26.7a 0.99**
Group D 22.2 22.2a 0.99**
Pt 0.5 0.03

Taking antihypertensive drug regularly (%)
Group A 55.6 80 0.001**
Group B 55.6 66.2 0.08**
Group C 55.0 60 0.2**
Group D 62.2 62.2 0.99**
Pt 0.9 0.1

Current smoker (%)
Group A 2.2 2.2 0.99**
Group B 0 0 0.99**
Group C 4.4 4.4 0.99**
Group D 6.7 6.7 0.99**
Pt 0.3 0.3

*Paired t-test, **Related-samples Wilcoxon rank test, "Analysis of variance test,
"iChi-square test. Group A: Self-care education in the clinics, Group B: Self-care
education by pamphlets, self-care education by SMS, no self-care education.

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, SMS: Short message
services, *Significant comparison with group A, Significant comparison with group B

dietary modifications are the most practical self-care
intervention, while and smoking and physical activity
need more health personnel’s regards and participants’
self-efficacy.'”

In line with dietary modifications and medication
adherence, SBP and DBP decreased via face to

face self-care intervention and only we found DBP
reduction using pamphlets education. Consistent to
our finding several reviews demonstrated the self-care
benefits on BPs, especially short-term effect.®2%
According to these reviews the long-term effects of
self-care education in 12 months were uncertain,
thus it is necessary that these interventions be done
continuously.

Moreover, we found no significant changes in all
investigated self-care behaviors as well as BPs using
educational SMS. Conflicting to our results several
studies reported the beneficial effects of self-care
education on medication adherence and other clinical
relevant outcomes,??°! and hence that Bobrow
et al. suggested using mobile phone technology
via SMS is a novel, low cost method to convey the
intervention and manage contact with patients
mainly in a low-resource setting.?® However, some
studies utilized SMS as a reminder after face-to-face
education.l'"?? Therefore, it appears in our population
using SMS as a reminder may support people with
hypertension in self-care management and improving
outcomes.

LIMITATIONS

One limitation of this study was that we had no
blindness since it was not applicable among our
interventional groups. Using short questionnaire was
our limitation because completing long questionnaire
was complicated in the clinics; therefore we asked only
the most important components of self-care.

CONCLUSIONS

Health professional in the clinics played an
important role in training self-care behaviors,
especially dietary modifications, medication
adherence as well as BP regulation. While the
printed educational materials and SMS could
not affect favorably on lifestyle changes and
hypertension control. However, the integration of
the self-care management education into the usual
care in the clinics and extension of the learning
into the home by the means of SMS and other
educational materials will increase the potentials
of such interventions in the efficient and effective
adherence strategies and therefore the healthcare
will be available and accessible to all.
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Table 3: Mean difference in participant’s variables before and after intervention based on education group?

Variables Group A Group B Group C Group D P
Physical activity (minutes/day) 4.38+15.6 0.40£8.5 1.87+8.1 0.58+3.9 0.2*
SBP (mmHg) -8.18+18.3 -2.20+4.2 -1.13£3.3 -0.22+1.2 <0.001*
DBP (mmHg) -3.89+4.1 -0.80+2.8 -0.44+1.8 0.02+1.1 <0.001*
Vegetable intake (time/day) 0.5+0.6 0.09+0.3 0.07+0.2 0 0.001*
High salt intake (%) -26.7 -13.3 0 0 <0.001**
Current smoker (%) 0 0 0 -
Regular taking antihypertensive (%) 24.4 6.7 4.4 0 <0.001**

*Analysis of variance test; **Chi-square test. Mean difference: Before intervention value minus after intervention value. *Group A: Self-care education in the clinics,
Group B: Self-care education by pamphlets, self-care education by SMS, no self-care education. SBP: Systolic blood pressure, DBP: Diastolic blood pressure, SMS: Short

message services
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