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Perception of risk of hypertension ey

related complications and adherence
to antihypertensive drugs: a primary healthcare
based cross-sectional study
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Abstract

Background: Blood pressure control is suboptimal in more than half of treated hypertensive patients. The purpose of
this study was to assess perceived risk of high blood pressure sequelae and adherence to medications in known cases
of hypertension.

Methods: A cross-sectional study was designed using a sample of 600 hypertensive patients who were randomly
selected from 32 primary healthcare centers in Shiraz, Iran. A structured interviewer-administered questionnaire was
used to collect data. Participants were asked about their basic demographic information, smoking history, access to
healthcare services, duration of antihypertensive therapy, number of drugs taken concurrently and their perceived
risk of hypertension-related complications. The outcome of interest was adherence to antihypertensive medications
measured by the Persian version of the Morisky Medication Adherence Scale (MMAS-8). Multivariate logistic regres-
sion analysis was used to identify independent factors associated with better adherence.

Results: Nearly half (48.8%) of participants had uncontrolled hypertension. Just over one fifth (22.3%) of all the
patients reported high adherence to antihypertensive medications. Independent factors associated with better
adherence to antihypertensive medications were higher educational level (OR: 1.71, Cl 95%: 1.06-2.75), being a never
smoker (OR: 1.62, Cl 95%: 1.06-2.46), having easy access to healthcare services (OR: 1.91, Cl 95%: 1.10-3.35), lower
mean treatment duration (OR: 0.96, Cl 95%: 0.92-0.99), and having higher perceived risk of hypertension-related com-
plications (OR:2.34, Cl 95%: 1.52-3.60).

Conclusion: High perceived risk of hypertension-related complications is significantly associated with adherence to
antihypertensive therapy. Our findings suggest that primary care physicians should regularly emphasize on negative
consequences of uncontrolled/poorly controlled blood pressure while visiting hypertensive patients.
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Introduction

Hypertension (HTN) is the principal risk factor for car-
diovascular diseases and the leading cause of premature
death worldwide. Global prevalence of HTN in adults
*Correspondence: rshiraly@gmail. com vary by age, gender and country-level income and ranges
! Department of Community Medicine, School of Medicine, Health Behavior from 25 to 39% [1]. Estimated trends of raised blood
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suggest that there has been a shift in prevalence of high
BP from high- income countries to low- and middle-
income countries. While the rates of awareness, treat-
ment and control of HTN have markedly improved
in high-income countries, these rates have slightly
improved or remained unchanged in most middle- and
low-income countries [2—4].

Untreated or uncontrolled HTN increases the risk of
stroke, heart failure, coronary artery disease, and kidney
disease [5]. Despite extensive screening and educational
programs and availability of lots of antihypertensive
(AH) drug regimens, the proportion of treated hyper-
tensive patients with controlled BP is still suboptimal,
even in highly developed countries. Population-based
studies from United States, Australia and Southern
America reported that at least 40% of treated hyperten-
sive patients had uncontrolled BP [6, 7]. Although several
factors including demographic and socioeconomic deter-
minants, optimal drug choice and dosing, frequent moni-
toring of blood pressure and contact with healthcare
system are associated with improved HTN management,
consistent adherence to pharmacotherapy is a key factor
in achieving BP control and good clinical outcomes in
hypertensive patients [8].

Medication adherence is defined by the World Health
Organization (WHO) as “the extent to which the per-
son’s medication-taking behavior corresponds with the
agreed recommendations from a health care provider [9].
Poor medication adherence is an important public health
issue, particularly for patients with chronic diseases and
can lead to poor health outcomes and increased costs of
healthcare [10]. Medication adherence can be associated
with multiple factors at the drug, patient, provider and
healthcare setting levels [11].

In spite of numerous studies on factors affecting adher-
ence to antihypertensive medications, very little of the
research has focused on perceived risk of hypertension
sequelae as a determinant of patients’ compliance with
therapy. The main aim of the present study was to evalu-
ate risk perception of complications of hypertension as
a potential influencing factor for treatment adherence
among a sample of primary care patients with known
hypertension in Shiraz, Southwestern Iran. We hypoth-
esized that those with high risk perception are more
likely to adhere to antihypertensive medications. This
hypothesis was based on the belief that every health
decision-making is at least partly driven by an individu-
al’s risk perception of the potential positive and negative
outcomes associated with doing or not doing a specific
behavior [12]. .Extensive experimental scientific investi-
gations have provided convincing evidence that interven-
tions targeting risk perception can positively influence
patients’ health-related behaviors [13]. Therefore,
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addressing this issue may suggest strategies to improve
hypertensive patients’ treatment adherence and thus
their health outcomes.

Methods

Study setting and participants

We conducted a cross-sectional study of adults who had
a known diagnosis of HTN and were receiving health ser-
vices at the primary healthcare (PHC) centers of Shiraz,
Southwestern Iran. The inclusion criteria were being Ira-
nian, aged 30years and older, and being diagnosed with
essential hypertension and were receiving AH medica-
tions for at least 12 months. Participants were recruited
using random cluster sampling method. The sampling
approach was based on PHC centers, taking into account
the geographical distribution of centers representing dif-
ferent municipal areas and socioeconomic backgrounds.
In the first stage, all the PHC centers of the city were
numbered and 32 (out of 68) centers were randomly
selected. In the second stage, in each selected PHC
center, a list of eligible hypertensive patients was gener-
ated through the national electronic health information
system for Iranian population. The target sample size
for the present study was 600 patients. Twenty to thirty
patients were randomly selected from the list at each
center and were invited to participate in the study by tel-
ephone. The enrollment process was continued until the
required sample size was attained. Eligible patients who
accepted our invitation took part in a face-to-face inter-
view. Before starting the interview, participants were
given a verbal explanation about the objectives of the
study and completed an informed consent form. After the
interview, patients who were identified as non-compliant
with treatment or had uncontrolled BP were referred
to the physician for further evaluation. This study was
reviewed and approved by Research Ethics Committee
of Shiraz University of Medical Sciences (IR.sums.med.
rec.1396.s153).

Measurements

Basic demographic information included age, gender,
marital and working status, educational level and urban/
rural residence.

To evaluate cigarette smoking status of participants,
smoking habits were classified as current smoker, ex-
smoker and never smoker. Current smoker was defined
as a person who had regularly smoked in the past month.
An ex-smoker was defined as person who had regularly
smoked but had not smoked in the past month. A never
smoker was defined as someone who has never smoked
cigarettes.

Access to healthcare was assessed by a single item ques-
tion: “Do you have easy access to healthcare services?”



Shiraly et al. BMC Primary Care (2022) 23:303

This measure was used to assess participants’ ability to
reach, pay and obtain healthcare services when they get
sick. The accessibility of healthcare is a multidimensional
concept which may be affected by different factors such
as approachability, availability, affordability and appropri-
ateness of healthcare services [14].

Medication-related factors included AH treatment
duration and complexity of medication regimen, includ-
ing number of daily doses and concurrent medications.
When two or more AH drugs were administered in one
tablet or capsule (fixed-dose combination therapy), the
drug was considered as a single medication.

History of cardiovascular diseases / events was defined
as individuals who reported having been ever diagnosed
with coronary heart disease (CHD), myocardial infarc-
tion (MI) or stroke.

Perceived risk of complications of high BP was assessed
using three questions. The questions were adapted from
a previous study conducted by Cummings et al. [15] and
were discussed and verified in the research team. The
items were finally reviewed and validated by two expert
epidemiologists. Respondents were asked to rate their
risk of developing myocardial infarction, stroke and
chronic kidney disease (CKD) due to complications of
high blood pressure during future 10years. Responses
were rated as 5 part Likert-type scale from very low (1)
to very high (5). Items were summed to create a total
perceived risk score that ranged from 3 to 15, a higher
score indicating higher perceived risk. Internal consist-
ency between the three items was acceptable (Cronbach’s
a=0.89).

We used the Persian version of the Morisky Medica-
tion Adherence Scale (MMAS-8) to assess adherence
to antihypertensive medications [16]. MMAS-8 is com-
monly regarded as the one of the most valid self-report
means of evaluating adherence to medication [9]. This
8-item scale evaluates medication taking behaviors and
is able to identify medication non-adherence and barri-
ers to adherence. The scale contributes to better under-
stand the patients’ medication taking behaviors including
those that might be unintentional (e.g., forgetfulness) or
intentional (e.g., discontinuing medications because of
adverse effects) [17]. The first seven items are responded
to through no/yes options and are scored 1 for adher-
ent or 0 for non-adherent behavior, except for Q5 (did
you take your medications yesterday?) which is scored in
the reverse order. The item 8 assesses how often patients
forget to take their medications using a 5-point Lik-
ert responses which are rated from 0 (All the time) to 1
(Never/rarely). Scores from individual items are summed
to produce an overall adherence score ranging from 0
to 8, with higher scores representing better medication
adherence. Total scores have been categorized into three
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levels of adherence: high adherence (score =8), medium
adherence (score of 6 to 7), and low adherence (score < 6)
[18]. Cronbach’s alpha in the present study was 0.715.

Statistical analysis

Demographic factors were described as frequency and
percentage for categorical variables and mean and stand-
ard deviation for numerical variables. Chi-square test
and the Kruskal Wallis test was used to detect statistical
differences between patients with different levels of med-
ication adherence. The spearman rank correlation test
was used to estimate the strength of possible associations
between predictive and outcome variables and to exam-
ine collinearity between numerical independent vari-
ables. Multivariate logistic regression were established
to determine independent variables associated with high
adherence to AH drugs. When building the multivariate
models, each of the independent variables were evalu-
ated in univariate models, and those with p-values <0.10
were considered for inclusion in the multivariate logis-
tic regression. The effects of age was controlled in the
regression model. SPSS version 28 (IBM, United States)
was used for all statistical analysis and significance level
was set at 5%.

Results

Among 600 patients who were interviewed, there were
303 women (50.5%) and 297 men (49.5%). The mean age
of participants was 59.3years. Of the 600 participants,
134 (22.3%) had high adherence and 117 (19.5%) reported
low adherence to AH medications. The MMAS-8 score
was significantly associated with BP control (P< 0.001).
The mean MMAS-8 score was significantly higher among
patients with controlled BP (6.7) than those with uncon-
trolled BP (6.0) (P< 0.001). Table 1 shows the charac-
teristics for hypertensive patients with different levels
of drug adherence. Patients with high drug adherence,
compared to those with low adherence, were signifi-
cantly more likely to (i) have a lower mean age (57 vs. 60),
(ii) have a college degree (28% vs. 14%), (iii) be a never
smoker (63% vs. 39%), (iv) report not having a history of
cardiovascular disease / events (72% vs. 54%), (v) report
lower mean years of AH treatment (6 vs. 8), (vi) report
not taking more than two AH drugs concurrently (93%
vs. 81%), (vii) have easy access to healthcare services (87%
vs 71%), (viii) have higher mean perceived risk score of
HTN-associated MI (3.4 vs. 2.6), stroke (3.7 vs. 2.9) and
CKD (4vs. 3).

Results of correlations between MMAS-8 scores &
numerical study variables are shown in Table 2. According
to the Spearman rank correlation coefficient, there was a
negative relationship between mean years of AH therapy
and MMAS-score (r=—0.115, p=0.005). Also, there was
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Table 1 Characteristics of study participants (n=600)
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Characteristic

High adherence (n=134) N (%)

Moderate adherence (n=349) N

Low adherence

(%) (n=117) N (%)
Demographics
Age, mean (SD) 5674108 6014116 596+121"
Gender
Male 59 (44) 80(51.6) 58 (49.6)
Female 75 (56) 69 (48.4) 59 (50.4)
Residence
Urban 72 (53.7) 66 (47.6) 62 (53)
Rural 62 (46.3) 83 (52.4) 55 (47)
Marital status
Married 111 (82.8) 284 (81.4) 91 (77.8)
Single/Divorced/Widowed 23(17.2) 65 (18.6) 26(22.2)
Work status
Working 34 (254) 76 (21.8) 27 (23.1)
Not working 100 (74.6) 273(78.2) 90 (76.9)
Educational level
llliterate / Primary school 71 (53) 226 (64.8) 84 (71.8)
High school 26 (19.4) 62 (17.8) 17 (14.5)
College 37(27.6) 61(17.5) 16 (13.7)
Smoking status
Current smoker 25(18.7) 98 (28.1) 33(282)"
Ex- smoker 25(18.7) 91 (26.1) 38 (32.5)
Never smoker 84 (62.6) 160 (45.8) 46 (39.3)
Blood pressure status?
Uncontrolled (> 140/90) 53(396) 158 (45.3) 82 (70)
Controlled (< 140/90) 81 (60.4) 191 (54.7) 35(30)
History of cardiovascular events
No 96 (71.6) 213 (61) 63 (53.8)"
Yes 38 (28.4) 136 (39) 54 (46.2)
Medication-taking status
Years of AH drug therapy, mean (SD) 56+43 78+64 82466
No. of AH drugs taken concurrently
1 71(53) 142 (40.7) 52 (44.4)"
2 54 (40.3) 170 (48.7) 43 (36.8)
>3 9(6.7) 37(10.6) 22(18.8)
Frequency of AH drug use per day
once 78 (58.2) 167 (48) 51(43.6)
2 times 48 (35.8) 35 (42) 58 (49.6)
3—4 times 8 (6) 35(10) 8 (6.8)
Access to healthcare
Easy 116 (86.6) 272 (77.9) 83(71)
Difficult 18 (13.4) 77 (22.1) 34 (29)
Perceived risk score, mean (SD) 111429 95433 86+38""

2 Patient’s blood pressure measurement at the time of study

"P<0.05
" P<0.01
" P< 0.001
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a positive correlation between patients’ perceived risk of
HTN-related complications and MMAS-8 scores (r: 0.219;
P< 0.001), indicating that higher levels of perceived risk is
associated with better adherence to AH medications.
Table 3 shows the association between study variables
and the levels of drug adherence. Independent factors
associated with better AH medication adherence among
Iranian hypertensive patients were higher educational
level (OR: 1.71, CI 95%: 1.06—2.75), being a never smoker
(OR: 1.62, CI 95%: 1.06-2.46), having easy access to
healthcare services (OR: 1.91, CI 95%: 1.10-3.35), lower
mean AH treatment duration (OR: 0.96, CI 95%: 0.92—
0.99), and having higher perceived risk of HTN-related
complications (OR:2.34, CI 95%: 1.52—3.60).

Table 2 Correlation between age, duration of antihypertensive
therapy (in years), Perceived risk score for hypertension sequelae
and MMAS-8 scores among participant patients

Correlation variables r Pvalue
MMAS-8 score® / Age -0.095 0.02
MMAS-8 score / Duration of therapy -0.115 0.005"
MMAS-8 score / Perceived risk score 0.219 <0001
Perceived risk score / Age -0.294 < 0001"
Perceived risk score / Duration of therapy -0.367 < 0001"
Age / Duration of therapy 0.564 <0001

@ Spearman’s correlation coefficient
b Higher MMAS-8 scores indicate better medication adherence

" Correlation is significant at the 0.01 level (2-tailed)
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Discussion
Our study showed a significant association between
perceived risk of HTN sequelae and adherence to AH
medications in a primary care-based sample of patients
with diagnosed hypertension. In addition, we found that
patients with low medication adherence were more likely
to have uncontrolled BP than those with high adher-
ence (70.1% vs. 39.6%, P< 0.001). These findings suggest
that perception of seriousness of the disease may play an
important role in predicting BP control in hypertensive
patients. Previous studies reported that poor medica-
tion adherence could contribute to inadequate BP control
in as much as two thirds of hypertensive patients and a
prospective study showed that behavioral interventions
targeting perceived risk of complications of poorly con-
trolled BP could improve adherence to AH medications
[19]. Similarly, a study conducted in rural India found
that patients who perceived high susceptibility to HTN,
had better adherence to AH therapy [20]. Considering
the relationship between medication adherence and BP
control and given the asymptomatic nature of hyper-
tension, it seems that the risk perception of the disease
sequelae may motivate patients to remain on treatment.

Our results further confirmed an inverse relationship
between number of drugs taken concurrently and levels
of medication adherence. In this respect, there is sig-
nificant evidence that complexity of drug regimen can
negatively affect adherence and, therefore, reducing the
number of medications and the frequency of adminis-
tration would result in better compliance with treat-
ment [9, 21].

In univariate analysis, there was no statistically sig-
nificant differences between the participants’ levels of

Table 3 Factors associated with adherence to antihypertensive medications

Factors Univariate model Multivariate model

OR (95% ClI) p-value OR (95% ClI) p-value
Higher age 0.98 (0.96-0.99) 0.004 1.01 (0.99-1.03) 0.360
Female sex 133 (O 90-1.95) 0.151 - -
Married status 1.17 (0.7 94) 0.539 - -
Not working 084 (O 53-1.30) 0427 - -
Higher educational level 93 (1.23- 303) 0.004 1.71 (1.06-2.75) 0.028"
Urban residence 21(0.83-1.78) 0378 - -
Never smoker 12(1.43-3.15) < 0.001 1.62 (1.06-2.46) 0025
Cumulative years of AH therapy .92 (0.89-0.96) < 0.001 0.96 (0.92-0.99) 0.047"
Lower no. of medications taken per day 01(0.97-4.17) 0.063 1.04 (0.46-2.37) 0.909
More frequent drug use per day 63 (0.29-1.36) 0.237 - -
History of cardiovascular events 74 (1.14-2. 64) 0.009 1.24(0.77-1.99) 0373
Easy access to healthcare services 2.01(1.17-3.46) 0.011 1.91 (1.10-3.35) 0.024"
High perceived risk of hypertension sequelae 0(2.05-4.58) < 0.001 2.34(1.52-3.60) <0001"

" Statistically significant
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medication adherence in terms of demographic vari-
ables, except for age and educational level. However,
after conducting a multivariable logistic regression
analysis, education was the only significantly associated
demographic factor, with higher educational level posi-
tively associated with medication adherence.

Based on our findings, there is a less clear evidence
of an association between AH treatment duration and
adherence to AH medications, as former studies have
provided different results when assessing relations
between patients’ age, duration of use and adherence to
AH medications [22]. Reports from middle- and low-
income countries have shown that older age predicts
better adherence to AH medications [23]. In contrast,
in a study on 1000 Greek hypertensive patients, adher-
ence to medications was positively associated with
younger age (age < 60 years) [24]. In our study, the asso-
ciation between duration of AH therapy and medica-
tion adherence was significant and remained significant
after controlling for age. Regardless of kind of disease,
there has been some evidence that adherence to treat-
ment decreases over time [25].

Our findings also showed that low adherence to AH
medications was associated with being a current or ex-
smoker. A previous study on a large sample of Japanese
patients with non-communicable chronic disease indi-
cated that medication non-adherence was significantly and
positively associated with current smoking habits [26].

In summary, we found a positive association between
patients’ perceived risk of complications and compli-
ance with AH therapy. Based on our literature review,
little studies have investigated this factor as an inde-
pendent determinant of medication adherence. As a
general concept, it appears that patients’ medication
adherence is more strongly influenced by treatment-
related beliefs and perceptions than socio-demographic
factors (education, gender, age) and clinical variables
(type of illness, number of medications) [27]. Indeed,
beliefs that negligence to take medicine could result
in unfavorable outcomes, tends to be associated with
higher adherence rates [28]. We believe that adher-
ence to AH medications is, likewise, a behavior that is
largely influenced by personal psychological feelings
and perceptions toward disease and treatment. As an
influencing modifiable factor, patients’ perceived risk
of HTN-related complications should be addressed
and targeted when designing interventions to improve
adherence to AH medications.

There are some limitations to our study that should be
noted. This research was a cross-sectional study based
on patients’ self-reports and does not provide strong evi-
dence about associations. The study participants were
recruited from PHC centers in Shiraz and might not be
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representative of all Iranian hypertensive patients. We did
not evaluate some factors which have been suggested as
consistent factors associated with medication non-adher-
ence such as cost-related problems, medication side effects
and poor patient-provider communication [29]. Most of
these factors raise the risk of unintentional non-adherence
and may not be directly linked to patients’ perceptions and
attitudes toward the risk and benefits of the treatment [9].

Conclusion

High perceived risk of hypertension-related complica-
tions is significantly associated with adherence to anti-
hypertensive therapy. Patients must be cognizant of
complications of the high BP, as this may improve their
adherence to AH therapy. It is recommended that phy-
sicians should regularly emphasize on negative con-
sequences of uncontrolled/poorly controlled BP while
visiting hypertensive patients to enhance their perceived
risk, particularly at the primary care level.

Abbreviations
HTN: Hypertension; BP: Blood pressure; AH: Antihypertensive; PHC: Primary
healthcare center; OR: Odds Ratio.
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