The impact of educational intervention on self-care behaviors in overweight
hypertensive women: A randomized control trial

Seyedeh Shahrbanoo Daniali®, Anmad Ali Eslami®, Mohammad Reza Maracy®,
Javad Shahabi®, Eiroozeh Mostafavi-Darani®

Original Article
Abstract

BACKGROUND: The improper control of self-care in hypertension imposes a lot of financial
burden on the health-care system. On the other hand, the importance of participatory care and
high effectiveness of self-management programs have been confirmed. This study was aimed to
examine the effect of an educational intervention on self-efficacy, self-care behaviors and blood
pressure (BP) of hypertensive obese or overweight women in the primary health-care setting in
Isfahan, Iran.

METHODS: This randomized controlled trial was an educational intervention program. It was
performed among 146 hypertensive women of 30-65 age range who referred to 6 health care
centers of Isfahan that randomly assigned to a control and intervention groups. The
interventional group participated in the 6 weekly sessions including exercises, weight control,
medication adherence, and home self-monitoring based on goal setting, and promotion of self-
efficacy. The control group received routine care from health-care center and any special
intervention has been done for the control group. Output variables were analyzed after
intervention, and 6-month follow-up.

RESULTS: There are no significant differences between age, weight, body mass index and BP and
biochemical variables except lipids as well as behavioral factors at the baseline. After 6 months
intervention self-efficacy (< 0.001) and physical activity (< 0.001) improvement of in the
intervention group was significantly different in comparison with the control group. After
6 months, there was a significant reduction in systolic (P < 0.001) and diastolic BP (P = 0.010)
in the intervention group.

CONCLUSION: Participatory method of education could help us to convince patients to have
better self-care to control disease. Furthermore, since adherence to the treatment of
hypertensive patients in our society is low, organizing such courses can teach essential
knowledge and skills to lifestyle change and prevention of complications. Performing these
courses is recommended for other chronic disease patients in health-care centers to assess self-
management programs on self-care behavior.
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Introduction

Hypertension is the important risk factor for
premature death, stroke, and heart disease
universal.! Hypertension is responsible for half of
cardiovascular  deaths.23 The prevalence of
hypertension among 30-55 and > 55-year-old

population were approximately 23% and 50%,
respectively, in Iran* and this prevalence in women
is higher than men.5

The previous studies have shown that lifestyle
changes such as weight loss, reduction of sodium
intake, the dietary approaches to stop hypertension
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(DASH), regular exercise, reduction of stress,
quitting smoking, and drinking in addition to
medication affect the control of hypertension.t” In
spite of these recommendations, the majority of
hypertension cases remain uncontrolled.® According
to Esteghamati et al,5 only 6% of Iranian
hypertensive patients had controlled blood pressure
(BP). On the other hand, although the level of
awareness increased among Iranian, the rate of
control of hypertension and lifestyle changes is
lower than standard among Iranian population.5%10

Since the patients’ participation is the gold
standard for the control of chronic disease such as
hypertension,!! in fact, the gap between knowledge
and practice is resolved by patients’ commitment in
self-management model.'?

Self-management is a relatively new paradigm in
controlling chronic disease based on the behavioral
theory of self-efficacy and an interactive approach
between health-care providers, and patients.!> It
seems that training patients for doing self-
management could improve the medication
adherence and healthy nutrition among chronic
disease patients.!* This effectiveness is demonstrated
in  diabetic  patients.’>  Self-management in
hypertensive patients equals to medications as
prescription, and lifestyle changes that lead to the
reduction in the crises of hypertension, and control
of its complication.!® the advantages of home BP
monitoring in international hypertension
management guidelines have been accredited too.”

Moreover, using mobile technology as a new,
accessible, and acceptable strategy has been
effective in supporting healthy behavior such as
weight reduction, hypertension control, and healthy
nutrition too.”

Based on our knowledge, there are limited
experiences to evaluate the impact of self-
management in Iranian hypertensive patients. This
study examined the effectiveness of integrative
approach  of  self-management, home self-
monitoring, and short message service (SMS) on
some self-care behaviors and measurable variables
such as weight and BP among hypertensive women
attending to governmental health-care centers in
Isfahan, Iran.

Materials and Methods

This study was a randomized controlled trial. The
study population was selected by random cluster
sampling from March 2015 to December 2015 in
Isfahan. The methodology of the study approved by
Isfahan University of Medical Sciences and after

obtaining the ethical approval; informed consent
form was obtained from each participant and
registered in Iranian Randomized Control Trial
(IRCT2014061218076N1).

After coordinating to the authorities, in the first
step, six health-care centers considered randomly
from 10 health-care centers in Isfahan. All obese or
overweight hypertensive patients which registered in
the health-care system were invited by telephone. In
the introductory session, a subject who was eligible
and signed the consent form was participated in the
study. In the second step, we used the method of
randomized binary blocks so that the national code
of the subjects has been sorted decently and each
binary block randomly assigned to one of the
intervention or control groups. So from each of these
health-care centers, between 20-30 hypertensive
women (depending on the under covered in every
health care center) were selected randomly. The
selection of the blocks was done by randomly.

In the introductory session, obese or overweight
hypertensive women enrolled. The inclusion criteria
were being hypertensive (BP = 140/90 mm Hg)'8 at
least in recent 6 months, being on medication,
having a body mass index (BMI) = 25 kg/m?2, being
in the 30-65 age range, willing to take part in the
survey, lacking the ability to walk, having no serious
diseases such as diabetes or hypothyroidism or
severe complications. The patients who preferred
not to continue or were absent for more than 2
sessions were excluded from the study.

To detect a change of 5 mmHg in systolic BP1?
with 95% confidence and 80% power, a sample size
of 140 participants was considered with attention to
the 20% attrition rate; the final sample size was
estimated 170 ones for the two groups.

This study has been financially supported by the
Vice Chancellor of Isfahan University of Medical
Sciences with the project number (Reference:
393790.12/1/2014) and  registered in  Iran,
Randomized Control Trial IRCT2014061218076N1).

The subjects in the intervention group attended
6-weeks educational sessions weekly. The number
of attendants was 8-15 to provide a dynamic group;
the length of the session was 2-2.5 hours. One
psychologist, a nutritionist and a sports coach
(totally three trainers) administered the sessions in
all of the health-care centers attended by the
researcher. The bases of education were goal
setting, promotion of self-efficacy? and home self-
monitoring. Goal setting principal based on
SMART goal (specific, measurable, achievable,
realistic, and time-related) was explained to them.
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Then, they set out a reasonable action-specific plan
regarding to training topics in every week. Those
included physical activity, positive thinking and
relaxation, salt restriction and DASH diet, weight
control. Furthermore, measurement of BP by a
calibrated digital barometer and stretching exercise
were trained practically too. According to this
method, they were asked to perform and record the
trained self-care behaviors on a specific card in
home during the week. The following session they
attempted to define and show their action plan. The
group discussed about the ways to overcome the
challenges. They were encouraged by coaches and
other attendants. During the follow-up periods, the
subjects received text messages (SMS) of the
mentioned topics twice a week. One cardiologist-
supervised the study and visited them if they had a
problem such as medication side effects.

The patients of the control group did not receive
any intervention by the researcher. Although,
necessary routine care, according to the national
protocol for management of hypertension was
taken for them in the health-care centers.?!
Screening of patients, measurement of BP, patient
education and referral to the physician by the nurse
on the certain time are headline of it.

These assessments (weight, BP, physical
activity, self-efficacy, healthy nutrition) were done
during the baseline before and after intervention
and follow-up time. Biochemical tests were
measured at baseline too. Conducting assessments
and filling out the questionnaires performed by a
trained nurse to minimize the possible observer-
expectancy effect.

A standard mercury sphygmomanometer was
used to measure BP according to international
protocols.?2 The weight was recorded in kilogram
and measured using a weight capacity pre-calibrated
digital scale without shoes or a heavy cover. The
height was obtained by calculating the average of two
readings in meters using a portable audiometer. The
BMI was determined by dividing weight (kg) by
height squared (m?). After at least 12 hours of
overnight fasting, the venous blood specimen was
collected at a certain laboratory for the measurement
of blood-lipid. The participants were asked to
complete a 24-hour urine sample. They were said to
void their bladder at the first time in the morning.
After that, all urine passed during the 24-hour period
(day and night) must be collected and stored in a
plastic container without any preservatives mattet.
Then, the samples were delivered to the referral lab
to sodium measurement.

The general questionnaire was created for the
collection of basic demographic and clinical data.
The English translated questionnaire (Stanford self-
management questionnaire in chronic disease
patients) that will be described in the following lines
contains self-efficacy and physical activity.?? It was
done through the translation-back-translation
process. Nine experts were invited to assess the face
and content validity index. The Persian version of
the questionnaire was revised according to their
comments. After the pilot test, the reliability
coefficient of total scale was a = 0.79 with the
internal reliability of 0.76.

The scale of self-efficacy consists of six questions
scored on a Likert scale from 1 to 10 (“not at all
confident” to “totally confident).” The score was the
mean of the six items. The higher numbers indicate
higher self-efficacy. This scale was defined as one
scale to study self-efficacy in arthritis patients for the
first time by Lorig et al?® It evaluates the several
domains that are common across lots of chronic
diseases, such as the level of confidence in the
symptom control, role function, and emotional
functioning in control disease. The internal
consistency reliability of this questionnaire was 0.91.24

Physical activity scale contains 6 items about the
stretching exercise, walking, swimming, use of
sports equipment, and other aerobic exercise in the
past week (that explained to participants) and
minutes of exercise during one week included;
never, < 30, 30-60, 60-180, more than 180 minutes
with 0-4 scores, respectively. Participants who
scored 3-4 coded as adhering to walking
recommendations. The test-tetest cotrelation for
the physical activities scale was 0.42-0.92.23

The DASH diet questionnaire is a research
administrative scale based on DASH foundation. It
consists of a diet rich in fruit and vegetables
(8-10 servings/day), rich in low-fat dairy products
(2-3 servings/day), and low in saturated fat,
cholesterol, and salt (sodium  chloride).?
13 questions concerning the participants’ diet in the
week before the completing of the questionnaire
were addressed: 2 about the intake of cooking and
table salt; 4 about the consumption of fast food,
canned food, and sausage; 3 about the type and
amount of meat being consumed (red, chicken, or
fish); 2 about the cooking fat (hydrogenate or
unsaturated fat); 1 about the way of cooking (fried
or boiled); and 1 about fresh fruit and vegetables.
Answers were scored on a 5-point Likert scale, from
“never” to “always.” (0-5). The reliability coefficient
of total scale was a = 0.84. Higher score means
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healthier nutrition and reverse. The internal reliability
obtained 0.79 after completion by 30 patients.

Analyst, cardiologist, and assessor were blinded
to the group allocation. Patients were assured that
the questionnaires were anonymous so that number
and type of disease would be held confidential.
Blindness: one of the staffs was unaware to
participants.

Statistical analysis was performed using SPSS
software (version 17.0, SPSS Inc., Chicago, IL,
USA). The Shapiro—Wilk test was used to assess the
normality of variables. Continuous data were
reported based on mean * standard deviation and
discrete data such as educational level and marital
status were calculated with number and (percent).
T-test and chi-square test were used for continues
and no continues demographic variables. Therefore,
the repeated-measures analysis of covariance
(ANCOVA) after adjusting for age, low-density
lipoprotein (LDL), and cholesterol before, after
intervention, and 6 months later was used to test

group and time effects and group-by-time. Before
repeated-measures, the assumption of ANCOVA
test (Boxes test, Leven and Spherocity were
checked. Friedman test was used to compare the
rate of physical activity before, after intervention,
and after 6 months later. The Wilcoxon test for
paired samples was used to compare physical
activity before intervention, immediately after
intervention and 6-month follow-up. P < 0.050 was
considered significant.

Results

About 146 remained in the study. 10 of the control
group left the study because of moving or not
attending at the follow-up time. In the intervention
group, 6 of them did not complete the study
because of the absence of more than two sessions
(n = 6). A total of 71 (87.6) in the control group
and 74 (91.3) in the intervention group completed
the follow-up. A diagram of enrollment and follow-
up is shown in figure 1.

Enrollment

Assessed for eligibility and desire to participation (n = 170)

Excluded (n = 8):

(Not meeting inclusion criteria (n = 6)
Refused to participate (n = 1)

Death after hospitalization (n = 1)

\ 4

Assignment (n = 162)

\ 4

\ 4

Allocated to intervention group (n = 81)

Received allocated intervention (n = 79)
Allocation Did not receive allocated because of Resignation

from the study (n = 2)

Allocated to control group (n = 81)

Received allocated intervention (n = 80)

Did not receive allocated intervention; because of
Moving from the undercover health care centers
n=1)

Lost to follow-up;

Fallow up Discontinued intervention because of absence

more than 2 sessions (n = 6)

Lost to follow-up;
Moving from the health care center (n = 1)
Not attending in fallow up sessions (n = 8)

Y

Analysis Analysed (n = 75)

Figure 1. Consort diagram

\4

Analyzed (n = 71)
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Table 1. Demographic characteristics of overweight or obese hypertensive women in two groups (n = 146)

VTl IntervenEion group Control group p
(n=75) n=71
Age (year) 54.14 + 6.50 52.11 + 6.50 0.062
Weight (kg) 74.06 + 10.85 73.27 £11.79 0.672"
BMI (kg/m?) 30.15 + 4.41 30.07 +4.27 0.913"
Biochemical tests
Cholesterol (mg/dl) 191.54 + 41.62 205.11 +39.19 0.046"
TG (mg/dl) 139.21 +70.55 159.12 + 86.18 0.125"
HDL (mg/dl) 51.25 + 14.56 48.74 + 15.23 0.314"
LDL (mg/dl) 109.54 + 36.86 124.94 + 32.76 0.009"
Na (mg/dl) 131.38 £ 94.20 132.90 + 109.38 0.928"
Systolic BP 135.53 + 15.54 139.08 + 13.84 0.148"
Diastolic BP 82.40 + 8.47 84.43 + 8.80 0.157"
Duration of diagnosis of hypertension 6.26 + 5.86 5.68 + 4.80 0.514"
Educational level number (%)
Illiterate 25 (33.3) 21 (29.6) 0.606"
< 12 years education 37 (49.3) 33 (46.5)
> 12 years and more education 13 (17.3) 17 (23.9)
Marital status
Married 65 (86.7) 59 (83.1) 0.646"
Divorced or widow 10 (13.3) 12 (16.9)
Self-evaluation of economic situation
Week 16 (21.3) 2 (16.9) 0.149™
Medium 50 (66.7) 56 (78.9)
Good 9 (12.0) 3(4.2)
History of backache or arthrosis (%) 24 (32.0) 33 (46.5) 0.090"
The number of home self-monitoring
When | have an appointment with a physician 19 (25.3) 15 (21.1) 0.293"
When | have headache 17 (22.7) 19 (26.8)
Weekly-monthly 24 (32.0) 30 (42.3)
Twice a week-twice a day 15 (20.0) 7(9.9)

Data shown as mean + SD. ~ T-test, Chi-square. SD: Standard deviation; BP: Blood pressure; BMI: Body mass index; LDL: Low-
density lipoprotein; HDL: High-density lipoprotein; TG: Triglycerides

The baseline characteristics such as age, weight,
BMI, BP and biochemical variables (P > 0.050)
except cholesterol (P = 0.046) and LDL (P = 0.009)
as shown at table 1. Before intervention, total self-
efficacy, healthy nutrition, and physical activity have
not significant difference in the control and
intervention groups (P > 0.050) (Table 2).

As shown in table 2, a significant difference is in
the mean of self-efficacy between the groups
(P < 0.001) and follow-up time (P < 0.001). So that
the mean of self-efficacy improve immediately after
intervention and 6 months later in comparison to
control group after adjusting for baseline.

After adjusting for age, LDL, and cholesterol
showed there is not significant difference in the
mean of healthy nutrition between two groups
(P = 0.250). Although the mean of healthy nutrition
increases in the intervention group immediately
after intervention (P < 0.001) and decteases after
6 months in the intervention group so that this
improvement is not a sustainable change after

6 months. Furthermore, this difference between
before intervention and 6 months later is not
significant in the intervention group (P > 0.050).

Results showed there is not any significant
difference between the mean of healthy nutrition in
different times in control group.

Freidman test shows that there is a significant
difference in physical activity between two groups
after follow-up (P < 0.001). So that the intervention
group immediately after intervention have a higher
average of physical activity than the control group
(P < 0.001). Although there is not any significant
differences between immediately after intervention
and 6 months later in terms of physical activity in
the intervention group (P = 0.120) (Table 2).

Before intervention, there was not any
significant difference between the mean of systolic
BP between two groups (0.148). As shown in table 3,
results show that there is a significant difference
between systolic BP of intervention and control

group overall (P = 0.045).
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Table 2. Self-efficacy, some self-management behaviors before, after intervention and 6-month follow-up
in the two groups overweight or obese hypertensive women (h = 146)
Intervention group (n = 74)

Variable

Mean £ SD

Control group (n =71)

Mean £ SD

Self-efficacy” (0-10)
Before intervention
After intervention
6-month follow-up
P follow up™
P group

Healthy nutrition” (0-55)
Before intervention
After intervention
6-month follow-up
P follow-up™
P group

Physical activity (3-12)°
Before intervention
After intervention
6-month follow-up
P follow-up
P group

6.84+2.11
8.88 +£1.80
8.18 +£1.87

47.87 £ 4.95
51.57 £ 4.16
48.29 +4.84

297272
4.96 +£2.91
4.30 £2.99

< 0.001
<0.001

< 0.001
0.250

< 0.001
<0.001

6.52 +£2.70
7.15+£2.15
7.29+1.90

46.38 £ 4.41
48.52 + 6.34
4749 +4.04

2.74 £ 2.57
2.11+3.18
291+2.78

0.428
< 0.001
0.005

0.056""
<0.001
0.280

0.262"""
<0.001
0.030

" Fridman; ™ P value from repeated measure analysis covariance controlling by age, cholesterol, and LDL. = T test,
Paired comparison was used by Bonfferoni test. £ Two related samples (Wilcoxon test). SD: Standard deviation; LDL:

Low-density lipoprotein

Trend of these changes is significant in two groups
too (P < 0.001) so that systolic BP decrease as 7
mmHg in the intervention group, while this decrease is
3 mmHg in control group after 6 months (P < 0.001).

After adjusting for age, LDL, and cholesterol

show, there is a significant difference in diastolic BP
between the groups (P = 0.010) and follow-up time
in the intervention group (P = 0.013). The changes
of diastolic BP in control group is not significant at
follow-up time (Table 3).

Table 3. Comparison of weight, systolic blood pressure (SBP), diastolic blood pressure (DBP) before, immediately
after intervention and 6-month follow-up in the two groups of overweight or obese hypertensive women (n = 146)
Intervention group (n = 74)

Control group (n =71)

Ve Mean = SD Mean + SD

Systolic BP
Before intervention 135.53 = 15.54 139.08 £ 13.84 0.148
Immediately after intervention 129.53 £ 15.63 129.71 + 15.48 0.943
6-month follow-up 128.80 + 13.35 136.05 + 14.48 <0.002
P follow-up” <0.001
P group 0.045

Diastolic BP
Before intervention 82.40 £ 8.47 8443838 0.157
Immediately after intervention 81.77 £11.72 82.81+10.71 0.576
6-month follow-up 79.13 £ 7.55 84.50 + 7.66 <0.001
P follow-up 0.120
P group 0.010

Weight
Before intervention 74.06 + 10.85 73.27 £10.79 0.674
Immediately after intervention 72.92 +10.40 72.95+11.55 0.985
6-month follow-up 72.34 +10.61 72.85+12.50 0.792
P follow up” 0.093
P group 0.461

* P value from repeated measure analysis covariance controlling by age, cholesterol, and LDL. ~ T test, Paired comparison was used

by Bonfferoni test. SD: Standard deviation; LDL: Low-density lipoprotein; BP: Blood pressure
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Before intervention, the control and intervention
groups are not significantly different in the mean of
weight (P < 0.674). Furthermore, there is not any
significant difference in weight between two groups
(P = 0.461). Although there was a decreasing trend
in the mean of weight in two groups, this change is
not a significant (Table 3).

Discussion

The results of this study showed that using the
participatory method of education based on
principals of chronic disease self-management
among hypertensive women can improve the self-
efficacy, physical activity, healthy nutrition, and
reduces BP.

Similar to the results of Park et al.'? and Jung
and Lee our results showed significant
improvement in self-efficacy, physical activity, and
healthy nutrition after educational intervention.
Therefore, control of behavior more efficient using
this strategy as a key construct to boost of self-care
behavior in educational programs. Physical activity
in the intervention group improved significantly
during follow ups. This result is similar to another
behavioral interventions study.?” Studies have
shown inactivity elevated hypertension prevalence
as 5-12%?2 and adherence to the physical activity is
recommended to control of hypertension.?? The
rate of physical activity in the subjects of our
research was very low and the significant difference
was neatly according to the related studies.?

Siu et al.?” and Obarzanek et al3! studies showed
benefits of these programs in physical activity, healthy
diet and weight loss in Chines population. However,
our results demonstrated an increase of adherence to a
healthy diet was notable in the intervention group,
although it was not effective to weight loss. It seems
this difference was due to stretching exercise. Our
participants recommended to focus more on
stretching exercises than aerobic exercises. While other
studies have shown sports which involve big muscles
are effective in weight loss. The reason of doing more
stretching exercises in our study may be related to
comorbidities such as arthritis and back pain preferred
to do this type of activity.

Other self-management studies have pointed to
increase of healthy nutrition after participation in
the self-management programs as an outcome.’?
Hence, increases of exercise, as well as adherence to
DASH, are different strategies to effect on one
special group of hypertensive patients, 333+
designing a combined intervention could be
considered in educational intervention.

In this study, nutrition situation immediately
after educational sessions was better than 6 months
later. It could be attributed to encouragement,
support and close relationship between coach and
participants  during the sessions, while after
removing external motivators, these changes are
dropped. Moreover, nutritional habits are derived
from in cultural and familial aspects and its change
takes a lot of time. Therefore, other studies pointed
to difficulty in long-term lifestyle change among
patients.?

In this study, systolic and diastolic BP decreased
significantly after intervention (7 and 2 mm/Hg),
respectively. However, the mean difference in
systolic and diastolic BP in control group was not
statistically significant. Glynn et al.3¢ showed that
the mean difference of changes in systolic BP was
1.7 mmHg to +1.3 mmHg and reduction of 1.8-2.5
mmHg in self-home monitoring of educational
intervention, and the change of diastolic BP was no
significant change to 8 mmHg. Decreases of systolic
BP in other self-management studies have been
confirmed t00.22

Although this change of systolic BP in the
current study was not substantial in clinical terms to
prevent cardiovascular disease,’ this success besides
other changes in patients’ lifestyle (healthy nutrition
and physical activity) could be useful in the
prognosis of hypertension in a long-term period.
The use of a novel method of education in several
health-care centers with different socioeconomic
positions of patients is noticeable.

Conclusion

Obtained results showed using the participatory
method of education, could help us to convince
patients to have better self-care to control disease.
Furthermore, since adherence to the treatment of
hypertensive patients in our society is low,
organizing such courses can teach essential
knowledge and skills to lifestyle change and
prevention of complications. Performing these
courses is recommended for other chronic disease
patients in healthcare centers to assess self-
management programs on self-care behavior.

Limitations: 'The self-report of physical
activity and nutrition were the limitations of our
study. This study investigated behaviors of
attended patients of urban government public
health centers. Since subjects’ willing was
considered to participate in the study, the selection
bias was not avoidable and these results cannot be
generalized to all hypertensive patients.
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