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ABSTRACT

Objectives To explore the relationship between patient
activation, adherence to hypertension treatment plans,
blood pressure control and other important demographic
factors.

Design A cross-sectional study.

Setting Primary healthcare centres in Riyadh province,
Saudi Arabia.

Participants A total of 114 adults with hypertension,
including 68 men and 46 women.

Outcome measurements Blood pressure control is
achieved if (a) patients under 80 years of age with
treated hypertension have blood pressure under

140/90 mm Hg or (b) patients aged 80 years or over

with treated hypertension have blood pressure under
150/90 mm Hg. Secondary outcomes included patient
activation, adherence to hypertension treatment plans
and demographic factors (age, gender, education, income
and comorbidity). Data were analysed using Pearson’s
correlation and multiple regression models.

Results 57% (n=66) of participants did not achieve

the ideal blood pressure target. Perfect adherence to
hypertension treatment plans was significantly associated
with lower systolic (r=—0.38, p<0.01) and diastolic

blood pressure (r=—0.50, p<0.01). Age was significantly
correlated with patient activation (r=—0.20, p<0.05) and
diastolic blood pressure (r=—0.33, p<0.01). There was
no statistically significant association between Patient
Activation Measure, systolic blood pressure and diastolic
blood pressure. In the hierarchical regression analysis,
adherence to hypertension treatment plans was found

to be a significant predictor and explained 15% of the
variance in systolic blood pressure (3=-0.36, p<0.001)
and 26% of the variance in diastolic blood pressure
(B=-0.51, p<0.001).

Conclusion The individual and family self-management
theory can serve as an effective theory for understanding
the key factors in achieving ideal blood pressure target.
The majority of patients with hypertension reported lower
levels of activation and poor blood pressure control.
Inadequate adherence to treatment plans was related

to poor blood pressure control. This work is pivotal in
devising self-management interventions to assist patients
in the management of hypertension disease, especially in
Saudi Arabia.

,' Ali Kerari,? Naji Algahtani

,' Monirah Albloushi,?

STRENGTHS AND LIMITATIONS OF THIS STUDY

= A strength is application of the individual and family
and self-management theory to guide the study.

= Adherence to hypertension treatment plans was a
prerequisite for patients with hypertension in order
to successfully manage their disease condition.

= Patient Activation Measure scale has not been used
for Middle Eastern patients and requires further
investigation.

= As this is a cross-sectional study, the findings are
less generalisable to the general population of pa-
tients with hypertension.

INTRODUCTION

Hypertension is a significant burden to both
patients and the healthcare system as a whole.
The number of people diagnosed with hyper-
tension has reached 1.13 billion globally.'
In Saudi Arabia, 31.4% of the population
has been diagnosed with hypertension,” and
more than half (57.8%) were reportedly not
aware of their health condition.” Hyperten-
sion self-management has become a signifi-
cant factor across the prevention spectrum
(primary, secondary and tertiary). To ensure
successful self-management of this disease,
healthcare providers must move beyond the
focus on health education and treatment to
subjective factors (eg, adherence to hyperten-
sion treatment plans and patient activation)
that have a significant impact on hyperten-
sion disease self-management.

An integral element to engaging in hyper-
tension self-managementbehavioursis patient
activation. A common finding across studies
regarding chronic disease self-management is
that patients vary in the extent to which they
are disposed to changing their attitudes and
lifestyles to conform to healthcare providers’
recommendations. In 2004, the term patient
activation was first theoretically defined as the
ability and willingness to take an active role in
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managing a health condition.” Hendriks and Rademakers
suggest there are four progressive levels of patient activa-
tion.® At stage 1, individuals tend to be unprepared and
disengaged, they are more likely to be passive recipients
of care. At stage 2, people lack knowledge of and confi-
dence in self-management. At stage 3, people are taking
necessary actions but may still lack the confidence and
skills to support new behaviours. At stage 4, people have
the ability to adopt adequate behaviours but may not be
able to maintain them in the face of stress.’

Some studies have found that patient activation is asso-
ciated with better blood pressure (BP) measurements
and hypertension control. For example, based on activa-
tion theory, Young et al examined the effect of a home-
based activation intervention on adherence to treatment
plans in 100 patients with heart failure.” The result of this
study revealed that participants in the intervention group
showed significantly improvement in behavioural skills
(eg, weight management, low-sodium diet, medication
adherence and regular physical activity) compared with
usual care at 3 and 6 months after discharge. This study
demonstrated that higher levels of activation were associ-
ated with patient-reported self-management adherence.

Another important component of hypertension self-
management is adherence to treatment plans. In the
context of chronic disease self-management, adherence
refers to the extent to which a person actively participates
in the plan of care, collaboration and maintenance of
health-promoting behaviours.® Lifestyle modifications
also have a significant role to play in managing BP, as
patients with hypertension can avoid the risk factors of
this disease by adopting health-promoting behaviours.
Adherence to hypertension treatment plans as recom-
mended by the Eighth Joint National Committee for
the Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure included adhering to antihy-
pertensive drug therapy, engaging in regular physical
activity, maintaining a healthy weight, following a Dietary
Approach to Stop Hypertension eating plan, managing
stress and smoking cessation.

Research among ambulatory and primary care patients
has showed a significant association between adher-
ence to treatment regimens and BP control. In a cross-
sectional evaluation of 5116 patients with hypertension,
Li et al found that adherence to standardised hyperten-
sion management had a positive impact on BP control."’
Additionally, Piercefield et al demonstrated that partici-
pants who adhered to medications had greater tendency
to achieve ideal BP compared with those who considered
as non-adherent.® In line with the findings of previous
studies, a cross-sectional study conducted in Saudi Arabia
among 204 patients also reported that participants with
high levels of medication adherence were about five
times more likely to achieve optimal BP compared with
those with inadequate medication adherence.'’ On the
contrary, other researchers found that patients who
adopted sedentary lifestyles (weight gain, lack of phys-
ical activity, high salt intake) experienced inadequate

BP."” The findings of previous research indicated that
to achieve ideal BP targets, healthcare providers should
encourage patients to adopt necessary lifestyle modifica-
tions, in addition to prescribing antihypertensive drugs
and home BP selfmentoring.® '

The individual and family and self-management theory
(IFSMT) was used to guide the application of this study."
Based on IFSMT, self-management is a multifaceted and
dynamic process that considers the influence of three
main dimensions: context, process and outcomes. The
components of contextual and process dimensions of
IFSMT are antecedent to proximal and distal outcomes.'

As highlighted by Ryan and Sawin, the contextual
dimension of the IFSMT converges into three risk and
protective factors."” These include (a) condition-specific
factors, such as the disease or treatment complexity,
(b) physical and social environments, such as access to
care and culture, and (c) individual and family factors,
including literacy, capacity to self-manage and develop-
mental stages. Another dimension of the IFSMT is the
process. The main components of the process dimen-
sion of self-management include knowledge and beliefs,
self-regulation skills and abilities, and social facilita-
tion aspects.” The last dimension of the IFSMT is the
outcome, which includes proximal and distal outcomes.
Proximal outcomes are associated with the acquisition of
self-management behaviours for a specific health condi-
tion, whereas distal outcomes refer to attaining better
health outcomes."”

The IFSMT is often used as an orienting framework
because it provides perspective on the idea of engage-
ment in self-management behaviours. For this study, the
IFSMT was used to examine how the main study vari-
ables influence self-management and BP control in Saudi
patients with hypertension. In addition, three variables
were derived from the four concepts of IFSMT: adher-
ence to hypertension treatment plans and patient acti-
vation based on self-management behaviours, and BP
control based on health status (see figure 1).

In terms of hypertension self-management in Saudi
Arabia, few studies have tested the important factors

Construct —»  Proximal Outcome —» Distal Outcome

Theoretical System  Concepts —» Self-management Behavior —» Health Status

N

Variables —p Adherence . Patient Activation __y. Blood Pressure
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System Indicators Scale
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Scores/Values Interval Interval Ratio

Figure 1 A theoretical substruction of the individual and
family and self-management theory. PAM, Patient Activation
Measure.
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including adherence to hypertension treatment
plans, which play a significant role in chronic disease
control." ' Approaches to self-management skills are
vitally important for patients to make decisions and take
actions to live well with one or more chronic diseases. In
terms of health promotion and disease prevention, the
Ministry of Health must investigate factors that predict
successful self-management of chronic diseases. Thus, a
need exists for correlational descriptive studies of factors,
such as patient activation and adherence to hypertension
treatment plans, aimed at improving hypertension self-
management among Saudi adults. To address this gap, we
aimed to (a) determine the association between patient
activation, adherence to hypertension treatment plans
and BP control, (b) examine the influence of patient acti-
vation and adherence to hypertension treatment plans
on BP control while controlling for social demographic
factors (age, gender, educational levels and income) and
(c) determine the relationship between individuals’ char-
acteristics and main variables.

MATERIALS AND METHODS

Subjects and settings

The study employed a cross-sectional descriptive correla-
tional design. Due to the restrictions and lockdown
measures in response to COVID-19, the data collection
took more than a year. This study was conducted from
January 2020 to August 2021 at primary healthcare (PHC)
centres in Riyadh province, Saudi Arabia. PHC centres
were appropriate settings for this study given their patient
volume and the likelihood that a significant portion of
the patients with follow-up appointments would present
with chronic diseases.

Data collection procedure

Individuals who were aged 18 years or above and diag-
nosed with hypertension were included in the study.
Exclusion criteria were as follows: newly diagnosed
hypertension, active cancer treatment, active hepatitis C
treatment, end-stage renal disease and dementia. Those
patients were excluded from this study due to the status of
disease condition and inability to carry out research activ-
ities without discomfort. The participants were instructed
to put their completed questionnaires in an envelope,
seal them and return the sealed envelope to the inves-
tigator. The information pack contained written instruc-
tions to help the participant answer the questionnaires
and to return them to the investigator.

Given that Riyadh comprises over 130 city districts, we
identified and recruited from only four urban primary
care centres. Two additional primary care centres were
selected from Riyadh region to enhance the sample size.
These PHC centres receive patients with different chronic
diseases. However, our data were specific to participants
living with hypertension or hypertension and other
chronic diseases.

According to the guidelines for power analysis set
forth by Cohen, a sample size of 103 was sufficient for
this study.'® Convenience sampling was used to identify
a sample of 103 patients with hypertension to achieve a
power of 0.80 with seven predictors (two independent
variables, five covariates), alpha of 0.05 and an effect size
of 0.15 on the F-test for multiple regression.'® A sample of
103 participants was needed to examine the seven predic-
tors, including independent variables (ie, adherence to
hypertension treatment plans and patient activation) and
covariates (ie, age, gender, income, level of education and
comorbidity), and their relationship with the dependent
variable—BP control—with a 5% risk of a type I error and
20% risk of a type II error.

A total of 139 individuals were approached to partic-
ipate in the study, of which 119 consented (response
rate=86%). Five individuals were found to be ineligible
because they were either not diagnosed with hyperten-
sion or were newly diagnosed with hypertension. The
remaining 114 participants completed the study surveys
(participation rate=96%). The majority of participants
were recruited from primary care centres located in
Riyadh, the capital city of Saudi Arabia, and 13.3% of the
participants were recruited from primary care centres in
rural areas.

Patient and public involvement
No patient was involved.

Instruments

Data were collected from 139 patients attending PHC
centres in Riyadh, Saudi Arabia. Collected data were
restricted to participants’ demographics, adherence to
hypertension treatment plans and patient activation. Two
instruments were used in addition to a demographic ques-
tionnaire and BP measurements. First, BP readings were
taken using an electronic BP monitor. Following this,
the participant was administered a battery of assessment
scales, beginning with the Hill-Bone Compliance to High
Blood Pressure Therapy (Hill-Bone) Scale. This instru-
ment measures adherence to hypertension treatment
plans.'” This was followed by the 13-item Patient Activa-
tion Measure (PAM), which was used to evaluate partic-
ipants’ levels of activation.” Demographic characteristics
included gender, age, income, educational level, marital
and employment status, and comorbidity (hypertension,
or hypertension and other chronic diseases).

Adherence to hypertension treatment plans

The Hill-Bone Scale, developed by Kim et al, was used to
evaluate patients’ adherence to hypertension treatment
plans.'” This instrument involved 14 questions across
three subscales: nine items were related to medication
taking, two items measured appointment making and
attendance and three items measured sodium intake.
The Hill-Bone instrument used a 4-point Likertlike
scale with anchors ranging from 1 (none of the time) to
4 (all of the time). Scores ranged from 14 (minimum)
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to 54 (maximum) for the 14 items that were related to
three behavioural domains (ie, medication adherence,
follow-up appointments and sodium intake) A According
to previous studies, adherence to hypertension treat-
ment plans includes three levels: poor adherence, indi-
cated by a score <70; moderate adherence, indicated by a
score 70-80; and perfect adherence, indicated by a score
>80." 1 For this study, we used the Arabic version of Hill-
Bone Scale."

Kim et al have reported on the psychometric proper-
ties for the Hill-Bone Scale. Cronbach’s alpha, which
measures the internal consistency or reliability of the 14
items, was reported at 0.84."7 The average correlation
between items was 0.28. This scale also demonstrated
construct and predictive validity. The Hill-Bone Scale has
been validated for patients of different ethnicities, such
as African American, Poles, Germans, Turks and Arabs.
Alsolami et al performed a study of an Arabic adaptation
of the Hill-Bone Scale to validate the instrument using
a sample of 110 hypertensive Arabic-speaking patients.”
The authors used only one subscale (medication-taking
subscale). As a result, the internal consistency of the
9-item Arabic adaptation of the Hill-Bone Scale was found
to be 0.76. The findings of this study indicate that the
Arabic translation of the Hill-Bone Scale has sufficient
internal consistency and factorial construct validity in
terms of the medication-taking subscale.”” For this study,

the Cronbach’s alpha was 0.75.

Patient activation

Patient activation was measured using the 13-item PAM
scale.” This instrument measures individual self-reported
knowledge, motivation and skills for self-management.
Items were measured using a 4-point Likert scale ranging
from 1 (strongly disagree) to 4 (strongly agree). A raw score
was calculated by summing the responses to the 13 items,
mapping the sum onto a scale of 0-100. Therefore, scores
were converted to a PAM level (1-4) using the PAM
scoring spreadsheet by Insignia Health. PAM includes
four stages: stage 1 (disengaged and unprepared), indi-
cated by a score of 0—47; stage 2 (being aware, but strug-
gling), indicated by a score of 47.1-55.1; stage 3 (taking
necessary actions), indicated by a score of 55.2-72.4; and
stage 4 (maintaining a behaviour), indicated by a score
of 72.5-100. For this study, we used the Arabic version of
PAM provided by Insignia Health.”!

PAM-13 has demonstrated construct and predictive
validity.” Several studies using PAM have shown that
higher levels of patient activation were associated with
better health outcomes, including the demonstra-
tion of healthy behaviours, better adherence to treat-
ment plans and lower healthcare utilisation.” ** PAM
has been reported to be a reliable measure with good
internal consistency (0=0.87) among adults with chronic
illnesses.” ?® In this study, Cronbach’s alpha for PAM-13
in Arabic was 0.85, indicating that this instrument is
reliable.

BP control

BP was measured using an electronic BP monitor. Three
BP readings were taken, after which average systolic
BP and diastolic BP were computed. According to the
National Institute for Health and Care Excellence (2019),
BP is considered to be controlled if (a) patients under
80 years of age with treated hypertension have BP under
140/90 mm Hg or (b) patients aged 80 years or over with
treated hypertension have BP under 150/90 mm Hg.

Ethical considerations

The informed consent was obtained from each partici-
pant. The researcher distributed a recruitment statement
to each participant thatincluded the purpose of the study,
risks and benefits, confidentiality and autonomy. Partici-
pants were informed that they had the right to withdraw
from the study at any time without any consequences.
The data were reported in aggregate form to maintain
participants’ confidentiality.

Data analysis

The Statistical Package for the Social Sciences software
(V.28) was used for data analysis. Data analysis procedures
involved descriptive statistics, Pearson product-moment
correlation coefficient (r) and hierarchical linear regres-
sion. All statistical tests were conducted using bidirec-
tional tests, and statistical significance was determined
at p<0.05. The assumptions of inferential statistics (ie,
adequate variance in the independent and dependent
variables, absence of influential cases, linearity, constant
error variance, normality of residuals, absence of either
multicollinearity or autocorrelation) were met.

RESULTS

Description of participant characteristics

Table 1 describes the characteristics of the 114 patients
who participated in this study. Patients ranged in age
from 21 to 80 years, less than half being between 52
and 62 years old (41.4%). The distribution of partici-
pants by gender was somewhat imbalanced. In this study,
more than half of the participants were diagnosed with
two chronic diseases. The majority of participants were
married, had less than 7th grade education and retired.

Description of the measurement results for main study
variables

Hill-Bone Scale

Table 2 describes participants’ adherence to hypertension
treatment plans as measured by the Hill-Bone Scale. In
this study, 77.2% (n=88) of participants reported perfect
adherence to hypertension treatment plans, while 14.9%
(n=17) reported moderate adherence, and 7.9% (n=9) of
the sample scored below 70, which reflected poor adher-
ence to hypertension treatment plans.

Patient Activation Measure
Table 2 describes the results of PAM-13 that measures
patient activation. Approximately 38% of participants
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Table 1 Descriptive statistics—individual characteristics of patients with HTN (n=114)
Variable N %
Age
21-30 4 3.5
31-40 8 7
41-50 26 22.8
>51 76 66.7
Comorbidity
Patients living with only hypertension 29 25.4
Patients living with two chronic diseases 60 52.6
Patients living with more than two chronic diseases 25 22
Education
Less than 7th grade 34 29.8
Intermediate 26 22.8
Some high school 2 1.8
High school 30 26.3
Associate degree 10 8.8
Baccalaureate degree 8 7
Some college 3 2.6
Master’s degree 0.9
Gender
Male 68 59.6
Female 46 40.4
Marital status
Single 5 4.4
Married 95 83.3
Divorced 6.1
Widowed 6.1
Personal monthly income
<$1066 40 35.1
$1067-$2666 M 36
$2667-$3999 20 17.5
$4000-$5333 12 10.5
>$5333 1 0.9
Employment
Employed 29 254
Unemployed 35 30.7
Retired 50 43.9

HTN, hypertension.

were at level 2 of activation, while 30% were found to be
at level 1, with both these levels indicating low levels of
activation. However, quite a few participants were at level
3, indicating that they were taking the necessary actions to
manage their chronic condition. Also, a small number of
participants reported being at level 4, indicating that they
were maintaining the necessary behaviours to manage
their chronic illness successfully.

Blood pressure

Table 2 describes participants’ BP as measured by an
electronic BP monitor. In this study, 55.3% of the partic-
ipants had a systolic BP of 140 mm Hg or greater, which
was above target. Approximately 656% had a diastolic
BP of less than 90, which was regarded as controlled.
Accordingly, 66 (57%) of the participants in this study
did not achieve the ideal BP target (<140/90 mm Hg),
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Table 2 Patient activation, adherence to hypertension treatment plans and blood pressure control (n=114)

Variables Total score N %
Adherence to hypertension <70 Poor adherence 9 7.9
treatment plans 70-80 Moderate adherence 17 14.9
>80 Perfect adherence 88 77.2
Patient activation level 0.0-47.0 Level 1 (disengaged and unprepared) 34 30
47.1-55.1 Level 2 (being aware, but struggling) 43 38
55.2-72.4 Level 3 (taking necessary actions) 22 19
72.5-100 Level 4 (maintaining a behaviour) 15 13
Blood pressure control >140 Systolic blood pressure 63 55.3
<140 Systolic blood pressure 50 43.9
>90 Diastolic blood pressure 40 35.1
<90 Diastolic blood pressure 72 64.9
<140/90 Achieved ideal blood pressure target 48 42.1

whereas 42.1% kept their BP within the recommended
range.

Association between patient activation, adherence to
hypertension treatment plans, BP control and individual
characteristics

As shown in table 3, there was a low and negative
correlation between participant ages and patient acti-
vation (r=-0.20, p<0.05). The younger the participants,
the more activated they were in the practice of recom-
mended self-management tasks. There were significant
positive and moderate correlations between age and
adherence to hypertension treatment plans (r=0.38,
p<0.01). The older the participants, the higher their
level of adherence to their hypertension treatment
plan.

Systolic and diastolic BP were moderately and nega-
tively correlated with adherence to hypertension treat-
ment plans (r=-0.38 and r=-0.50, respectively, p<0.01).
Participants with high scores on the Hill-Bone Scale
reported lower systolic and diastolic BP readings. The
other main variable, patient activation, was not signifi-
cantly correlated with systolic and diastolic BP.

Table 3 Correlation matrix for age, systolic BP, diastolic BP,
adherence to hypertension treatment plans and PAM

Variable 1 2 3 4 5
1 Age 1

2 Systolic BP 0.099 1

3 Diastolic BP  -0.326** 0.620** 1

4 Adherence 0.38**  -0.38" -0.50** 1

5 PAM -0.203* -0.185 0.087 0.14 1

Pearson’s correlation was used. *P<0.05; **p<0.01.
BP, blood pressure; PAM, Patient Activation Measure.

Influence of patient activation and adherence to hypertension
treatment plans on BP control

Systolic BP

The overall regression model for systolic BP was statisti-
cally significant (p<0.01). As shown in table 4 model A,
perfect adherence to hypertension treatment plans was a
statistically significant determinant of decreased systolic
BP (p<0.001) and accounted for 15% of the variance.
After all covariates (ie, age, gender, education, comor-
bidity and income) were included, the adjusted variance
of the regression model (table 4 model B) did increase
(adjusted R*<18%). Model B became insignificant
(p=0.12) after the covariates were included. Adherence

Table 4 Summary of regression analysis for blood pressure
control, systolic blood pressure (n=113)

Predictor
variable Model A Model B

B P B P
Constant 211.56 196.20
Adherence to -1.22 -0.36™* -1.56 -0.46™*
hypertension
treatment plans
Patient -0.18 -0.14 -0.14 -0.11
activation
Age 0.23 0.15
Gender 0.47 0.32
Comorbidity 0.60 0.01
Education 0.43 0.05
Income 0.49 0.03
R 0.16 0.23
Adjusted R? 0.15 0.18
F 10.62** 1.78
***P<0.001.
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Table 5 Summary of regression analysis for blood pressure
control, diastolic blood pressure (n=113)

Predictor Model A Model B
variable B B B B
Constant 123.07 120.26
Adherence to -0.92 -0.51** -0.77 -0.43**
hypertension

treatment plans

Patient activation 0.11 0.16 0.03 0.05
Age -0.05 -0.06
Gender 3.38 0.18
Comorbidity -0.56 -0.03
Education 0.30 0.07
Income 0.16 0.02
R? 0.27 0.30

Adjusted R? 0.26 0.26

F 20.31** 1.04

***P<0.001.

to hypertension treatment plans continued to be a signif-
icant variable (p<0.001). One covariate added to the
explained variance in the regression model: age (p<0.01).

Diastolic BP

The overall regression model for diastolic BP was statisti-
cally significant (/=20.30, p<0.001). Adherence to hyper-
tension treatment plans influenced diastolic BP (p<0.001)
and accounted for 26% of variance. After all covariates
were included, the adjusted variance of the regression
model (table 5 model B) did not increase. The F-test
overall significance in table 5 model B was not significant
(p=0.40). Adherence to hypertension treatment plans was
also found to be a significant variable.

DISCUSSION

This study was conducted to explore the relationship
between patient activation, adherence to hypertension
treatment plans, BP control and demographic factors.
In this study, correlational analysis revealed that patient
activation had a significant negative correlation with age;
the younger the participant the more activated in the
practice of required self-management activities. Interest-
ingly, no statistically significant associations were found
between patient activation and the main study variables,
such as adherence to hypertension treatment plans and
BP control. This finding is contrary to previous studies
conducted in western countries.” 2! Although prior
research studiesshow thatimproved activationisassociated
with improved patient outcomes, it may be challenging to
achieve better BP control among patients with comorbid-
ities and low levels of education and income.” *7 These
barriers impede patients’ understanding of how active

engagement in healthy promoting behaviours may lead
to lower BP.

In addition, there is limited evidence on the effects of
self-management interventions on patient activation in
adults with hypertension. Thus, it is difficult to explain
the reasons for the findings found in this study. Innab
and Kerari conducted a systematic review and meta-
analysis aimed to evaluate how self-management strat-
egies affect changes in activation levels in adults with
hypertension.”® As a result, the authors only found four
randomised controlled trials that assessed the effects of
self-management interventions on patient activation in
adults with hypertension. Self-management interventions
(ie, community-based self-management programmes,
motivational interviewing strategies) were associated
with better PAM scores and BP control than usual care.*®
More research needs to be conducted aimed at evaluating
the impact of patient activation on chronic disease self-
management in Middle Eastern countries. In the context
of hypertension disease, targeted strategies tailored to
individual levels of activation are needed to improve self-
management skills.

Adherence to hypertension plans was the sole predictor
of systolic and diastolic BP. Better adherence to hyper-
tension treatments was related to decreased systolic and
diastolic BP. The study results regarding the impact
of adherence to hypertension treatment plans on BP
control are consistent with past studies.” '’ ' Literature
regarding chronic disease self-management has focused
on the importance of adherence to treatment regimens.
Patients maintaining the practice of required health
behaviours are more likely to achieve better health
outcomes. ™!

In areas of primary care settings, healthcare profes-
sionals should play an important role in improving
patients’ knowledge, motivation and self-management
skills to ensure better adherence to hypertension treat-
ment plans. Some of the strategies to increase patients’
adherence include instructing patients to record medica-
tion taking in a diary and encouraging the use of home
BP monitoring. In addition, healthcare providers can
provide an annual review of care to their patients, which
could help in increasing their adherence rate and BP
control.

In addition, the results of this study affirm the writ-
ings of Obro et al and Warner et al, where engaging in
treatment regimens is one of the factors contributing
to successful chronic disease self-management and
control.”** Thus, patients need to understand the impor-
tance of behavioural skills adherence to treatment plans
in managing hypertension disease. In areas of primary
care settings, healthcare providers can use the Hill-Bone
instrument to evaluate patients’ adherence levels to
hypertension treatment plans. As demonstrated in this
cross-sectional study, this instrument serves as a valuable
tool for measuring adherence to hypertension treatment
plans in the Saudi population.
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Limitations

This study faced some limitations. First, the representa-
tiveness of the sample is a major concern when employing
a convenience sampling method. Thus, the findings of
the study may be less generalisable to the general popu-
lation of patients with hypertension. Recruitment from
several primary care centres located in different regions
of Saudi Arabia that provide healthcare services to a larger
population of patients with chronic diseases would have
added to the diversity in terms of participant character-
istics (ie, education, income, comorbidity). Second, the
study design was cross-sectional and so causality cannot
be examined. Furthermore, most of the main variables
were self-reported, which may increase the risk of social
desirability bias.

CONCLUSION

In this study, perfect adherence to hypertension treat-
ment plans was significantly associated with decreased
systolic and diastolic BP. Yet, greater work is needed
to educate patients on adopting healthy behaviours,
building confidence and improving BP control. Patient
activation was not a significant predictor of BP control.
These findings are important as the use of PAM-13 scale
has not been widely used in the Middle Eastern countries
and requires further investigation. The IFSMT can serve
as an effective theory for understanding factors contrib-
uting to improved BP control in Saudi Arabia. Improved
research designs and sampling techniques may help
assess for significant relationships between these variables
in future studies.

Twitter Adnan Innab @DrAdnanAlmanie and Monirah Albloushi @monirah_Alb

Acknowledgements The authors extend their appreciation to the Deanship of
Scientific Research through the Research Center at College of Nursing, King Saud
University, for logistically supporting this study.

Contributors Al: conceptualisation, methodology, validation, software, writing—
review and editing. AK: data curation, investigation, validation, drafting the work,
writing—review and editing. NA: conceptualisation, validation, visualisation,
writing—review and editing. MA: writing—review and editing, resources. AA:
drafting the work, writing—review and editing. Al: guarantor.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and before the
commencement of data collection, institutional review board approvals were
obtained from the Ministry of Health (Ref No: H-01-R-012) and OHRP/NIN, USA
(IRB 0010471). The study was performed following the Declaration of Helsinki.
Participants gave informed consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available upon reasonable request.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is

properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Adnan Innab http://orcid.org/0000-0002-9527-1078
Naji Algahtani http://orcid.org/0000-0001-9189-3841

REFERENCES

1 Dzau VJ, Balatbat CA. Future of hypertension. Hypertension
2019;74:450-7.

2 Ahmed AM, Hersi A, Mashhoud W, et al. Cardiovascular risk factors
burden in Saudi Arabia: the Africa middle East cardiovascular
epidemiological (ACE) study. J Saudi Heart Assoc 2017;29:235-43.

3 El Bcheraoui C, Memish ZA, Tuffaha M, et al. Hypertension and its
associated risk factors in the Kingdom of Saudi Arabia, 2013: a
national survey. Int J Hypertens 2014;2014:564679

4 Hibbard J, Gilburt H. Supporting people to manage their health: an
introduction to patient activation. 2014: 54.

5 Hibbard JH, Stockard J, Mahoney ER, et al. Development of
the patient activation measure (PAM): conceptualizing and
measuring activation in patients and consumers. Health Serv Res
2004;39:1005-26.

6 Hendriks M, Rademakers J. Relationships between patient
activation, disease-specific knowledge and health outcomes
among people with diabetes; a survey study. BMIC Health Serv Res
2014;14:393

7 Young L, Hertzog M, Barnason S. Effects of a home-based activation
intervention on self-management adherence and readmission in rural
heart failure patients: the patch randomized controlled trial. BMC
Cardiovasc Disord 2016;16:176

8 Piercefield EW, Howard ME, Robinson MH, et al. Antihypertensive
medication adherence and blood pressure control among central
Alabama veterans. J Clin Hypertens (Greenwich) 2017;19:543-9.

9 Olayinka OD, Moore SM, Stange KC. Pilot test of an appreciative
inquiry intervention in hypertension self-management. West J Nurs
Res 2020;42:543-53.

10 LiY, Wang JL, Zhang XC, et al. Effectiveness of adherence to
standardized hypertension management by primary health care
workers in China: a cross-sectional survey 3 years after the
healthcare reform. Biomed Environ Sci 2016;29:915-21.

11 Khayyat SM, Khayyat SMS, Hyat Alhazmi RS, et al. Predictors of
medication adherence and blood pressure control among Saudi
hypertensive patients attending primary care clinics: a cross-
sectional study. PLOS ONE 2017;12:e0171255

12 Dorans KS, Mills KT, Liu Y, et al. Trends in prevalence and control of
hypertension according to the 2017 American College of cardiology/
american heart association (ACC/AHA) guideline. J Am Heart Assoc
2018;7:e008888

13 Ryan P, Sawin KJ. The individual and family self-management theory:
background and perspectives on context, process, and outcomes.
Nurs Outlook 2009;57:217-25.

14 Alzahrani S, Alosaimi ME, Alamri AA, et al. Association between
knowledge and drug adherence in patients with hypertension in
saudi arabia. Archives of Pharmacy Practice 2019;10:6.

15 Bakhsh LA, Adas AA, Murad MA, et al. Awareness and knowledge
on hypertension and its self- care practices among hypertensive
patients in Saudi Arabia. AIMDR 2017;2

16 Cohen J. A power primer. Psychol Bull 1992;112:155-9.

17 Kim MT, Hill MN, Bone LR, et al. Development and testing of the
hill-bone compliance to high blood pressure therapy scale. Prog
Cardiovasc Nurs 2000;15:90-6.

18 Alsolami FJ, Hou X-Y, Correa-Velez |. An arabic instrument to
measure medication adherence in saudi hypertensive patients. ME-
JFM 2013;11:17-283.

19 Al-Daken LI, Eshah NF. Self-Reported adherence to therapeutic
regimens among patients with hypertension. Clin Exp Hypertens
2017;39:264-70.

20 Alsolami FJ, Hou X-Y, Correa-Velez |. An Arabic instrument to
measure medication adherence in Saudi hypertensive patients. ME-
JFM 2013;11:17-23.

21 Insignia Health. Patient activation measure. 2021. Available: https://
www.insigniahealth.com/ [Accessed 6 Jul 2022].

22 Hibbard JH, Greene J, Tusler M. Improving the outcomes of disease
management by tailoring care to the patient’s level of activation. Am
J Manag Care 2009;15:353-60.

23 Hibbard JH, Mahoney ER, Stockard J, et al. Development and testing
of a short form of the patient activation measure. Health Serv Res
2005;40(6 Pt 1):1918-30.

8

Innab A, et al. BMJ Open 2023;13:€067862. doi:10.1136/bmjopen-2022-067862


https://twitter.com/DrAdnanAlmanie
https://twitter.com/monirah_Alb
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-9527-1078
http://orcid.org/0000-0001-9189-3841
http://dx.doi.org/10.1161/HYPERTENSIONAHA.119.13437
http://dx.doi.org/10.1016/j.jsha.2017.03.004
http://dx.doi.org/10.1155/2014/564679
http://dx.doi.org/10.1111/j.1475-6773.2004.00269.x
http://dx.doi.org/10.1186/1472-6963-14-393
http://dx.doi.org/10.1186/s12872-016-0339-7
http://dx.doi.org/10.1186/s12872-016-0339-7
http://dx.doi.org/10.1111/jch.12953
http://dx.doi.org/10.1177/0193945919897077
http://dx.doi.org/10.1177/0193945919897077
http://dx.doi.org/10.3967/bes2016.123
http://dx.doi.org/10.1371/journal.pone.0171255
http://dx.doi.org/10.1161/JAHA.118.008888
http://dx.doi.org/10.1016/j.outlook.2008.10.004
http://dx.doi.org/10.21276/aimdr.2017.3.5.ME13
http://dx.doi.org/10.1037//0033-2909.112.1.155
http://dx.doi.org/10.1111/j.1751-7117.2000.tb00211.x
http://dx.doi.org/10.1111/j.1751-7117.2000.tb00211.x
http://dx.doi.org/10.5742/MEFM.2014.92409
http://dx.doi.org/10.5742/MEFM.2014.92409
http://dx.doi.org/10.1080/10641963.2016.1247164
http://dx.doi.org/10.5742/MEFM.2014.92409
http://dx.doi.org/10.5742/MEFM.2014.92409
https://www.insigniahealth.com/
https://www.insigniahealth.com/
http://dx.doi.org/19514801
http://dx.doi.org/19514801
http://dx.doi.org/10.1111/j.1475-6773.2005.00438.x

I

24 Milani RV, Lavie CJ, Bober RM, et al. Improving hypertension
control and patient engagement using digital tools. Am J Med
2017;130:14-20.

25 Wagner PJ, Dias J, Howard S, et al. Personal health records and
hypertension control: a randomized trial. J Am Med Inform Assoc
2012;19:626-34.

26 Hibbard JH, Mahoney ER, Stock R, et al. Do increases in patient
activation result in improved self-management behaviors? Health
Serv Res 2007;42:1443-63.

27 Ryvicker M, Feldman PH, Chiu YL, et al. The role of patient activation

in improving blood pressure outcomes in black patients receiving
home care. Med Care Res Rev 2013;70:636-52.
28 Innab A, Kerari A. Impact of behavioral interventions on patient

activation in adults with hypertension: a systematic review and meta-

analysis. INQUIRY 2022;59:00469580221090408
29 Nadeem MK, Mari A, Iftikhar S, et al. Hypertension-related
knowledge and its relationship with blood pressure control in

30

31

32

33

Open access

hypertensive patients visiting a semi-private tertiary-care charity
hospital in karachi, pakistan. Cureus 2019;11:e5986

Marseille BR, Commodore-Mensah Y, Davidson PM, et al.
Improving hypertension knowledge, medication adherence,

and blood pressure control: a feasibility study. J Clin Nurs
2021;30:2960-7.

Ragavan RS, Joshi R, Evans RG, et al. Additive association of
knowledge and awareness on control of hypertension: a cross-
sectional survey in rural India. J Hypertens 2021;39:107-16.

Obro LF, Heiselberg K, Krogh PG, et al. Combining mhealth and
health-coaching for improving self-management in chronic care. A
scoping review. Patient Educ Couns 2021;104:680-8.

Warner G, Packer TL, Kervin E, et al. A systematic review examining
whether community-based self-management programs for older
adults with chronic conditions actively engage participants and teach
them patient-oriented self-management strategies. Patient Educ
Couns 2019;102:2162-82.

Innab A, et al. BMJ Open 2023;13:€067862. doi:10.1136/bmjopen-2022-067862


http://dx.doi.org/10.1016/j.amjmed.2016.07.029
http://dx.doi.org/10.1136/amiajnl-2011-000349
http://dx.doi.org/10.1111/j.1475-6773.2006.00669.x
http://dx.doi.org/10.1111/j.1475-6773.2006.00669.x
http://dx.doi.org/10.1177/1077558713495452
http://dx.doi.org/10.1177/00469580221090408
http://dx.doi.org/10.7759/cureus.5986
http://dx.doi.org/10.1111/jocn.15803
http://dx.doi.org/10.1097/HJH.0000000000002594
http://dx.doi.org/10.1016/j.pec.2020.10.026
http://dx.doi.org/10.1016/j.pec.2019.07.002
http://dx.doi.org/10.1016/j.pec.2019.07.002

	Patient activation, adherence to hypertension treatment plans and blood pressure control in Saudi Arabia: a cross-­sectional study
	Abstract
	Introduction﻿﻿
	Materials and methods
	Subjects and settings
	Data collection procedure
	Patient and public involvement
	Instruments
	Adherence to hypertension treatment plans
	Patient activation
	BP control

	Ethical considerations
	Data analysis

	Results
	Description of participant characteristics
	Description of the measurement results for main study variables
	Hill-Bone Scale
	Patient Activation Measure
	Blood pressure

	Association between patient activation, adherence to hypertension treatment plans, BP control and individual characteristics
	Influence of patient activation and adherence to hypertension treatment plans on BP control
	Systolic BP
	Diastolic BP


	Discussion
	Limitations

	Conclusion
	References


