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Nonadherence to antihypertensive medications
and associated factors in general medicine clinics
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Obijectives: Nonadherence to antihypertensive medications has not been assessed in the Saudi
population. The aim of this study was to address and evaluate the magnitude of nonadherence
among hypertensive patients and the risk factors associated with it.

Methods: A cross-sectional survey was conducted on hypertensive patients who attended
the general internal medicine clinics at King Abdulaziz Medical City, Riyadh, Saudi Arabia,
using a questionnaire that was modified after reviewing the literature. Hypertensive patients
were labeled as nonadherent if they missed their medications for a total of 7 days during the
previous month.

Results: A total of 302 patients participated in the study, of whom 63% were females with a
mean age of 64 years, and 64% were illiterate. The prevalence of nonadherence to medications
among hypertensive patients was found to be 12.3%. Poor disease knowledge was reported in
80% of patients, while 66% of the patients had poor monitoring of their disease. Younger age
(=65 years), poor monitoring, and uncontrolled blood pressure (BP =140/90 mmHg) were the
predictor factors associated with nonadherence (odds ratio [OR] =2.04, P=0.025; OR=2.39,
P=0.004; and OR=2.86, P=0.003, respectively).

Conclusion: Nonadherence to antihypertensive medications is lower than that previously
reported in the literature. Younger age, uncontrolled BP, and poor monitoring are the main risk
factors associated with nonadherence.
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Introduction
Uncontrolled blood pressure (BP) is defined as BP measurement of =140/90 mmHg,
which carries high morbidity and mortality risk, including but not limited to heart
failure, coronary heart disease, stroke, and renal insufficiency.!? Nonadherence to
antihypertensive medications is a major risk factor that contributes to uncontrolled
BP and subsequently the development of the hypertensive complications.** Despite
the availability of effective medications, the control of high BP is far below ideal.
Hypertensive patients are commonly defined as adherent when they take at least 80%
of their medications on a daily basis.’ Rates of nonadherence to medications among
hypertensive patients have varied in the literature between 30% and 50%.°# This varia-
tion is related to multiple factors including level of education, access to medications,
and numbers of antihypertensive drugs used by the patients and their side effects.
Although nonadherence to hypertensive medications is a global problem, it has
not been investigated previously among hypertensive patients in Saudi Arabia. The
magnitude of the problem and factors that contribute to nonadherence to antihyperten-
sive medications are not known in our local population. Therefore, our study aimed to
address the magnitude of the problem of nonadherence in hypertensive patients and
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the risk factors associated with such a problem. Moreover, we
aimed to evaluate the degree of control of high BP among the
hypertensive patient population attending general internal med-
icine clinics at a single center from Riyadh, Saudi Arabia.

Methods

A cross-sectional survey was conducted on hypertensive
patients who attended the general internal medicine clinics
at King Abdulaziz Medical City, Riyadh, Saudi Arabia. King
Abdulaziz Medical City is a tertiary care and academic center
with a total of 800 beds affiliated with King Saudi Ben
Abdulaziz University for health sciences. The total number
of internal medicine clinics are 16 clinics/wk that are run by
12 certified internists; patients attending the clinics are usually
Saudi Arabian citizens referred from primary care clinics.

The survey questionnaire was constructed after reviewing
the literature on the topic. Items included in the questionnaire
were age, sex, complexity of therapy, side effects, use of other
medications, comorbid conditions, medications’ administra-
tion, smoking, disease knowledge, BP monitoring, socio-
economic status, BP control, and education level. Complex
antihypertensive therapy was defined as needing more than
two medications to control the BP with a frequency of more
than once per day.’> Good knowledge was defined as know-
ing the target BP and two complications of high BP, while
good monitoring was defined as measuring the BP at least
once monthly by the patient or health care facility.’ Initially,
the questionnaire was used as pilot on ten patients, and then
it was discussed with the study personnel and the clinic
staff. Using the feedback from patients, study personnel, and
the clinic staff, the survey questionnaire was assessed for
content validity and modified to its final version. The target
population of the survey was adult hypertensive patients
attending the general internal medicine clinic during the month
of April 2012. The sample used was all the hypertensive
patients who attended the general medicine clinic during the
month of April 2012. The primary investigator trained a team
of three health workers on using the survey form for data col-
lection to ensure uniformity of data collection.

Patients who were eligible to participate in the survey
were those who had been diagnosed with hypertension for >6
months and were 18 years or older. Clinical and pharmacy
records for all general medicine clinic patients were screened
every morning by the clinic staff. Any patient whose clinical
and pharmacy records indicated that he/she had hypertension
for =6 months was then approached by the survey team.
Patients who were pregnant and breast-feeding, patients with
dementia, or those who refused to participate in the survey

were excluded. Hypertensive patients are defined as adherent
when they take at least 80% of their medications on a daily
basis. This definition was changed to the number of days to
make it easier to understand for illiterate patients; hyper-
tensive patients were labeled as nonadherent if they missed
their medications for a total of 7 days during the previous
month. Patients’ BP was considered uncontrolled if the BP
measurement in the clinic was =140/90 mmHg.

The BP was measured by the general medicine clinic
nurses using the automated BP machine available in the
outpatient clinics (Datascope Accutorr Plus). It was validated
as a tool for measuring BP after being tested against mercury
sphygmomanometer.'®!" The BP reading was taken after a
period of rest and measured in the seating position. If the
systolic BP was =140 mmHg or the diastolic BP =90 mmHg,
the nursing staff would double-check the fit of the BP cuff,
repeat the measurement after 5 minutes, and record the second
BP measurement in the chart. The study protocol was
approved by the Ethical Research Committee of King Abdul-
lah International Medical Research Center.

Sample size and statistical analysis
General internal medicine clinics were 16 clinics/wk with
an average of ten patients per clinic (160 patients/wk). This
adds up to ~8,000 patient-visits per year for all medical
problems, as the target population for the survey. Assuming
that the prevalence of nonadherence was 30% and accepting
5% margin of error with 95% confidence interval (CI) and
a population size of 8,000, the required sample size was
estimated to be 302 patients. The sample size estimation was
performed using Epi-info, while SPSS (Version 21; IBM
Corporation, Armonk, NY, USA) was used for data entry
and data analysis. The nonadherence/adherence binary vari-
able was treated as the outcome variable and was assessed
against the rest of the items of the survey questionnaire as
possible explanatory variables using logistic regression. The
prevalence of nonadherence in the target population was
estimated, and the significant risk factors associated with it
were identified using multiple logistic regression. In addition,
the proportion of patients with controlled BP was estimated
along with the average of their BP level as a quality measure
for the performance of the general medicine clinics.

Results

A total of 302 patients signed written informed consent and
participated in the study out of 654 patients who visited
the clinics (participation rate: 46%), of whom 63% were
females with a mean age of 64 years, and 64% were illiterate
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(did not receive formal education). The prevalence of non-
adherence to medications among hypertensive patients was
found to be 12.3% in surveyed sample, 57% of them were
using complex regimen therapy, and 62% did not report
side effects. Poor disease knowledge was reported in 80%
of patients, while 66% of the patients had poor monitoring
of their disease. The most prevalent comorbidities affect-
ing hypertensive patients were hypercholesterolemia and
diabetes, with prevalence rates of 83% and 73%, respec-
tively. Ischemic heart disease and cerebrovascular disease
affected 14% and 9% of the patients, respectively, while
13% of the patients had chronic renal failure and 12% had
congestive heart failure.

Logistic regression analysis was performed to predict
factors that may increase the risk of nonadherence. Younger
age (=65 years), poor monitoring, and uncontrolled
BP =140/90 mmHg were the predictor factors associated with
nonadherence (odds ratio [OR] =2.04, P=0.025; OR =2.39,
P=0.004; and OR =2.86, P=0.003, respectively; Table 1).

The survey showed that 189 patients (63%) had con-
trolled BP (<140/90 mmHg), while 113 patients (37%) had
uncontrolled BP. The mean BP measurement for the patients
with controlled BP was 123/68 mmHg. On the other hand,
the mean BP measurement for the patients with uncontrolled
BP was 153/77 mmHg, with an estimated 95% CI ranging
from 156/79 mmHg to 152/74 mmHg.

Discussion

Our study showed that 12.3% of hypertensive patients in our
center were nonadherent to antihypertensive medications.
Among all patients, 57% of them were using complex regi-
men therapy and 62% did not report side effects. Poor disease
knowledge was reported in 80% of patients, while 66% of
the patients had poor monitoring of their disease and 63%
of the patients had controlled BP. Factors that may increase
the risk of nonadherence were younger age, poor monitoring,
and uncontrolled BP.

To our knowledge, this is the first study addressing the
magnitude of nonadherence to antihypertensive medications
and estimating the risk of nonadherence in patients with
uncontrolled BP in Saudi Arabia however, many clinicians
observed, in their daily practice, an increase in the number
of patients who were not adherent especially when BP was
not well controlled.

Monitoring patients’ adherence is not an easy task.
Monitoring procedures range from simple methods such as
self-reporting and pill count to more complex methods such
as drug assays and microelectronic monitors. Since all the

monitoring procedures have their limitations, self-reporting
was used to estimate nonadherence.'? Self-reporting was
more pragmatic; however, it carried an unavoidable risk
of recall bias. It is likely that patients’ memory recall led
to underreporting of nonadherence and subsequently to the
low nonadherence estimate in this survey. The impact of
recall bias on the estimated nonadherence can be predicted
from previous literature. In a previous study, self-reporting
resulted in 17% overestimation of patients’ compliance in
comparison to actual pill count."

In comparison to our study of self-reported nonadher-
ence, with administrative database studies of combined nonad-
herence and nonpersistence, a nonadherence prevalence of 12%
is still considered to be low.® However, Mc Namara et al'4
reported 15% nonadherence rate to medication, and Vrijens etal'®
reported that about half of the patients who were prescribed an
antihypertensive drug had stopped taking it within 1 year.

Poor knowledge about the disease and the lack of BP
monitoring were universally high across the whole survey
sample; 80.5% and 62%, respectively. Both the poor knowl-
edge and lack of monitoring can be explained by the high
illiteracy rate found in the sample. The fact that 66% of the
patients were not able to read or write is an important charac-
teristic of the target population that deserves special attention
when designing health education material, to improve the
knowledge of the patients in the future.

Uncontrolled BP (=140/90 mmHg) and younger age
(=65 years) were significant risk factors associated with
nonadherence, OR =3 and OR =2.6, respectively.

Morgado et al’ reported the predictors of medication
associated with nonadherence to be: unawareness of target BP
values, a report of drug’s side effects, lack of BP monitoring,
and unawareness of medication indications.

Therefore, treating physicians have to rule out
nonadherence before increasing the dosage of antihyper-
tensive medications in patients with uncontrolled BP. This
can be performed through proper communication, education,
and feedback from the patient. Increasing the number of
medications or dosage for nonadherent patients will increase
the risk of developing side effects and subsequently promote
further nonadherence.'?

There are many other reasons why BP was uncontrolled
apart from nonadherence to medications such as white coat
hypertension, resistant hypertension, and patients with sub-
optimal treatment. According to the US data, approximately
one-third of the patients with uncontrolled BP have white
coat hypertension, and 20% of the patients with uncontrolled
BP have resistant hypertension.'®!”
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Table | Baseline characteristics of the study population and estimated ORs between the nonadherence and adherence group in
relation to possible explanatory variables using logistic regression analysis

Variables Total study population: Nonadherence: Adherence: OR 95% CI P-value
N=302 (%) n=37 (%) n=265

Sex
M 112 (37) 16 (14) 96 1.34 0.67-2.7 0.40
F 190 (63) 21 (1) 169

Age, years
=65 159 (53) 27 (17) 132 2.04 0.98-4.22 0.025
>65 143 (47) 14 (9) 129

Complex therapy
Yes 171 (57) 17 (10) 154 0.6l 0.30-1.22 0.16
No 131 (43) 20 (15) I

Side effects
Yes 114 (38) 14 (12) 100 1.00 0.49-2.04 0.99
No 179 (62) 23 (13) 156

Poor disease knowledge
Yes 243 (80) 30 (12) 213 1.04 0.43-2.51 0.91
No 59 (20) 7(11) 52

Comorbid conditions
Yes 287 (95) 35(12) 252 0.90 0.19-4.17 0.89
No 15 (5) 2 (13) 13

Current smoker
Yes I (4) 1 (9) 10 0.71 0.09-5.69 0.74
No 291 (96) 36 (12) 255

Poor monitoring
Yes 200 (66) 30 (15) 170 2.39 1.01-5.66 0.040
No 102 (34) 7(7) 95

llliterate patients
Yes 194 (64) 24 (12) 170 1.0l 0.50-2.0 0.98
No 106 (36) 13 (12) 93

BP =140/90 mmHg
Yes 113 (37) 23 (20) 90 2.86 1.40-5.80 0.003
No 189 (63) I5(8) 174

IHD
Yes 41 (14) 3(7) 38 0.53 0.15-1.80 0.30
No 261 (86) 34 (13) 227

CVA
Yes 27 (9) 4 (15) 23 1.27 0.41-3.91 0.67
No 257 (91) 33 (13) 242

CRF
Yes 39 (13) 5(13) 34 1.06 0.38-2.91 0.90
No 263 (87) 32 (12) 231

CHF
Yes 35(12) 309 32 0.64 0.18-2.21 0.48
No 265 (88) 34 (13) 233

High cholesterol
Yes 251 (83) 33 (13) 218 1.78 0.60-5.26 0.30
No 51(17) 4 (15) 47

Diabetes
Yes 222 (73) 28 (13) 194 I.13 0.51-2.53 0.75
No 80 (27) 9 (I 71

Abbreviations: BP, blood pressure; CHF, congestive heart failure; Cl, confidence interval; CRF, chronic renal failure; CVA, cerebral vascular accident; F, female;

IHD, ischemic heart disease; M, male; OR, odds ratio.

To find exactly the proportions of patients with white
coat hypertension, resistant hypertension, and undertreated
hypertension, patients needed to have ambulatory BP moni-
toring and documentation of the medications used,'® both of
which were outside the scope of this study.

The proportion of hypertensive patients with controlled
BP (189 patients) in this survey (63%, with a 95% CI from

58% to 68%) is higher than the previously published national
figures which ranged from 30% to 50% only.'?! It is likely
that the proportion of uncontrolled hypertensive patients was
underestimated, because this survey was not designed to iden-
tify patients with white coat hypertension. The importance
of the low nonadherence and the high control of BP identi-
fied in the survey cannot be overemphasized, since both are
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associated with better prevention of hypertensive complica-
tions and improved morbidity and mortality. Our study has
the limitation of being a cross-sectional study with possible
biased reporting, in which we used a face-to-face structural
questionnaire as a measurement tool for nonadherence.

Conclusion

Nonadherence to antihypertensive medications in our study is
lower than that previously reported in the literature. Younger
age, uncontrolled BP, and poor monitoring are the main risk
factors for nonadherence.
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