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Assessment of drug-related problems and their
impact on blood pressure control in patients
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ABSTRACT

Objectives Hypertension is among the leading causes
of cardiovascular disease worldwide. No previous studies
have examined specifically the types of drug-related
problems (DRPs) in patients with hypertension, and how
these problems affect blood pressure control. So, the
primary aim of this study was to investigate the
prevalence and nature of DRPs in outpatients with
hypertension and reveal any associations between DRPs
and blood pressure control in these patients.

Methods This was a cross-sectional correlation study.
A total of 200 patients who fulfilled the inclusion criteria
were recruited through outpatient clinics. Patients’ data
were assessed to identify DRPs using a systematic
evidence-based approach.

Results Two hundred participants were recruited in this
cross-sectional study. About half of the participants
(48.5%) had uncontrolled hypertension. The average
number of DRPs was 6.31+2.63. The main identified
DRPs affecting blood pressure control included patients’
lack of knowledge about their medications, lack of
adherence to their medications, suboptimal efficacy of
medications prescribed and the need for additional
monitoring. Logistic regression analysis was performed to
identify the most important predictors, and significant
associations were found between poor blood pressure
control and the above-identified variables except for
knowledge about medication (p<0.05).

Conclusion The number of DRPs among patients with
hypertension is relatively high. These DRPs were
associated with poor blood pressure control. The
implementation of clinical pharmacy services for all
patients with hypertension is strongly recommended.

INTRODUCTION
Hypertension is among the leading causes of car-
diovascular disease worldwide.' * Unawareness and
poor control of hypertension remain important
national health concerns.>™® Although factors such
as decreased access to medical care and financial
barriers contribute to low control, blood pressure
control is poor even in patients who can receive
pharmacological treatment.” In Jordan, the preva-
lence of hypertension is very high approaching
32.3%.% Among those populations of patients with
hypertension, it was found that only 39.6% of the
patients had controlled blood pressure value, with
the majority of patients not achieving their blood
pressure goal.®

Many factors were found to be significantly asso-
ciated with blood pressure control. Poor adherence
to evidence-based guideline recommendations,

adverse effects of blood pressure-lowering drugs, atti-
tudes of patients in relation to disease and treatments,
poor adherence to medications and lack of struc-
tured, efficient healthcare facilities are some reasons
for the low rates of hypertension control.”

Patients with hypertension often receive multiple
medications and have different comorbid chronic
diseases that can lead to the occurrence of
drug-related problems (DRPs).'* ' A DRP is an
event or circumstance involving medication therapy
that actually or potentially interferes with an
optimum outcome for a specific patient.'®
Although there are several studies that investigated
the impact of pharmaceutical care on blood pres-
sure control,'’ 1772% none explored specifically the
types of DRPs in patients with hypertension, and
how these problems affect blood pressure control.

The primary aim of this study was to investigate
the prevalence and nature of DRPs in outpatients
with hypertension and to reveal any association
between DRPs and blood pressure control in these
patients.

METHODS

Study design and clinical setting

This cross-sectional correlation study was approved
by the Institutional Review Board at the Jordan
University Hospital, and was carried out at the out-
patients’ cardiac clinics at Jordan University
Hospital. The study was conducted over a 3-month
period.

Study subjects

During the 3 months’ study period, the outpatient
cardiac clinic served 1300 patients eligible for
inclusion who were diagnosed with primary hyper-
tension. However, we were able to approach only
209 patients (15%), from which, 200 patients
agreed to take part in the study (response rate
95.7%). Inclusion criteria included adult patients
(>18 years of age) with doctor diagnosis of
primary hypertension for at least 6 months, receiv-
ing treatment for hypertension with no change in
medication regimen for at least 1 month. Patients
were excluded if they were diagnosed by the phys-
ician with secondary hypertension (such as renovas-
cular disease, pheochromocytoma, Cushing’s
syndrome and primary aldosteronism) or if they
were going through hypertensive crisis (defined as
systolic blood pressure >180 mm Hg or diastolic
blood pressure >120 mm Hg).
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Data collection

Patients visiting outpatient clinics at the Jordan University
Hospital were approached for participation in the study using
convenient sampling technique. Patients who responded to the
researcher were offered to participate in the study, and an infor-
mation leaflet was provided on acceptance. Verbal consent was
sought from the respondent before study entry.

All participants had their blood pressure measured at one arm
while seated, after at least 5 min of rest. Measurements were
obtained by the researcher, who is also an experienced clinical
pharmacist (RAF) using an auscultatory sphygmomanometer.
Three previous blood pressure readings were also obtained from
the patients’ files (if they were obtained within the last 3
months), and an average blood pressure reading was calculated
for the patient to evaluate their blood pressure control.
Hypertension is considered controlled according to Seventh
Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure
(JNC 7) criteria if patient’s average blood pressure was below
140/90 mm Hg or below 130/80 mm Hg in patient with dia-
betes or those with chronic renal failure; otherwise, patient is
considered to have uncontrolled hypertension.

Patient’s medical file was reviewed to collect information
regarding their demographic information, clinical tests per-
formed (fasting plasma glucose, serum creatinine, cholesterol,
triglyceride, high-density lipoprotein, low-density lipoprotein
and haemoglobin Alc), date of the clinical tests (whether they
were taken within the last 3 months or not) and also to obtain
information about the patient’s diagnosed conditions, drug ther-
apies and any other medical problems.

Patient’s adherence and knowledge towards pharmacological
and non-pharmacological therapies were also assessed using vali-
dated questionnaire.

Classification of DRPs

For the classification of DRPs, AbuRuz et al*' classification
system was used. DRPs were divided into six main categories:
(1) indication, (2) effectiveness, (3) safety, (4) knowledge, (5)
adherence and (6) miscellaneous.

Identification of DRPs

All types of DRPs were identified using a systematic approach.*
DRPs affecting effectiveness were identified through comparing
patients’ treatment with current evidence-based guideline
recommendations. The JNC 7 recommendation was used to
determine effectiveness of treatment and appropriateness of
treatment.”> For patients suffering from other diseases, their
treatment was evaluated using the appropriate updated
evidence-based treatment guidelines for the documented dis-
eases. Appropriateness of dosing regimen was checked by com-
paring doses with evidence-based guideline recommendations.
The I-fact (Facts and Comparison, 2010) was used for identify-
ing major drug-drug interactions.

Problems towards adherence to medications or lifestyle activ-
ities were assessed using a validated translation of the scale
developed by Morisky et al.>* Adherence scale was first trans-
lated to Arabic and then back translated to English following a
worldwide recognised approach for translation and adoption of
instruments. Patient’s knowledge was assessed based on ability
to answer correctly the questionnaire related to their medica-
tions and lifestyle activities. All the Arabic versions of question-
naires (for both adherence and knowledge) were tested for face

and content validity by the authors of the study, and questions
were adjusted as appropriate.

Sample size calculation

A pilot study was conducted initially on 30 patients to estimate
the average number of DRPs in patients with controlled and
those with uncontrolled hypertension. The mean difference in
DRPs was 2.5, and SDs were 2.3 and 1.8 in patients with con-
trolled and uncontrolled hypertension, respectively. Setting o at
0.05 and using power of 80%, the minimum required sample
size to obtain a significant difference was calculated as 12 sub-
jects per group. A sample size of 200 was decided to be involved
in the study in order to have more generalisable results.

Data analysis

Data were coded and entered into Statistical Package for Social
Science V.17 (SPSS Chicago, Illinois, USA). Group differences
(controlled and uncontrolled hypertension) were studied using
bivariate analysis that is, independent sample Student’s t test for
continuous independent variables and ¥ analysis for categorical
independent variables. Based on the information obtained from
the bivariate analysis, a framework for the risk factors associated
with uncontrolled hypertension was developed using logistic
regression analysis.

RESULTS

Demographic and clinical characteristics of the study sample
The demographic and clinical characteristics of the sample are
shown in table 1. The mean age of patients was around
59.7 years (SD=10.2); males accounted for 39.5% of all the
patients recruited. About half of the participants (51.5%) had
controlled hypertension, with a mean value of 126/77 mm Hg.

Table 1 Demographic and clinical characteristics of study sample
(n=200)
Parameter
Age (mean (SD)) years 59.7 (10.2)
Gender: male, n (%) 79 (39.5)
Marital status, n (%)
Single 2(1)
Married 163 (81.5)
Widowed 34 (17)
Divorced 1(0.5)
Education, n (%)
Not educated 27 (13.5)
Primary 89 (44.5)
Secondary 12 (6)
High school 22 (11)
Control of hypertension, n (%)
Controlled 103 (51.5)
Uncontrolled 97 (48.5)

Blood pressure (systolic/diastolic) mm Hg (mean (SD))
Controlled
Uncontrolled

Duration of hypertension (years) (mean (SD))

126/77 (9.7/6.3)
150/88 (14.0/8.01)

Controlled 7.7 (6.2)

Uncontrolled 9.1 (6.5)
Number of prescribed medications (mean (SD))

Controlled 6.1 (2.5)

Uncontrolled 6.8 (2.6)
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Drug-related problems

The total number of identified DRPs was 1261 (average 6.31,
SD 2.63, range 0-15). Figure 1 shows the number and percent-
age of the different categories of the identified DRPs. DRPs
affecting effectiveness were the most frequently identified DRPs
among the study sample, approximating for 29.60%. Within
effectiveness DRPs, drug interactions were the most common.
‘Untreated condition’ was the least frequent DRPs identified,
accounting for 1.59% of the total DRPs identified in the study
sample.

Effect of DRPs on blood pressure control

Initial screening of data showed a significant association
between number of DRPs and poor blood pressure control
(independent sample t test, p<0.05) (figure 2).

A bivariate analysis was applied to determine exactly which
classes of DRPs significantly affect blood pressure control. Four
classes of DRPs were significantly associated with poor blood
pressure control (p<0.05). These classes included knowledge
about medications, adherence to medications, effectiveness
DRPs and the need for additional monitoring (table 2).

Some of the identified variables may affect blood pressure as
a consequence of their correlation and interaction with other
variables. Therefore, logistic regression was performed to find
out the factors which were independently and significantly asso-
ciated with blood pressure control.

All variables identified above (table 2) were entered into logis-
tic regression analysis to identify the most important predictors.
Result revealed three of preidentified variables (adherence to
medications, effectiveness DRPs and need for additional moni-
toring) were significantly associated with poor blood pressure
control (p<0.05) (table 3).

A test of the final model against a constant-only model
was statistically reliable, x> ((degree of freedom of 8)
=55.945, p<0.0005), indicating that the predictors, as a set,
reliably distinguished between patients with controlled and

Untreated
//condltlons
2%

Effectiveness
problems
29%

Miscellaneous
problems
20%

Figure 1  Percentage of different categories of drug-related problems
identified among patient with hypertension (n=200). Total number of
drug-related problems was 1261.

8
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Figure 2 Differences among respondents with controlled and
uncontrolled hypertension with regard to drug-related problems (DRPs)
identified. SD for controlled and uncontrolled group was 2.2 and 2.4,
respectively (*significant at 0.05 level).

uncontrolled hypertension. The variance in blood pressure
control accounted for by the predictors was 32.5%
(Nagelkerke R?).

DISCUSSION

To our knowledge, the association between DRPs and blood
pressure was not previously investigated in the literature. This is
the first study to reveal the association between DRPs in patients
with hypertension and its effect on their blood pressure control.

Results of this study revealed a high number of DRPs in
patients with hypertension. The average number of DRPs was
6.31 per patient. To date, there has been no comparable study
done specifically on DRPs in patients with hypertension both
locally and globally. The number of DRPs identified was three
times higher than the number detected by other study, which
was conducted in patients who had diabetes mellitus with
hypertension.™

Drug interactions, dose regimen issues and the need for
additional therapy were the most frequent type of DRPs identi-
fied. These results were comparable with previous study, which
found that drug choice problems and drug interactions were
among the most frequent categories of DRPs in patients who
had diabetes with hypertension."

Non-adherence to medication was significantly associated
with poor blood pressure control at both bivariate and multi-
variate regression. It was found that poor adherence to medica-
tion increased the risk of having uncontrolled blood pressure by
137.9% compared with adherent patients (OR 2.37). This
finding was similar to previously published reports that exam-
ined the relationship of blood pressure control with an index of
compliance, and found that poor blood pressure control was
associated with a lower compliance index (p>0.05).>> Also
another study suggested that in order to increase the effective-
ness of medical care for hypertension, it is important to
improve compliance with antihypertensive agents.”® These
results stresses on the importance of improving compliance with
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Table 2 Differences among respondents with controlled and uncontrolled hypertension with regard to specific classes of actual drug-related

problems identified

Hypertension control

Actual drug-related problem categories Controlled (103) Uncontrolled (97) p Value OR
Indication drug-related problems (yes, n (%)) 49 (47.6) 50 (51.5) 0.574 1.172
Effectiveness drug-related problems (yes, n (%)) 44 (42.7) 78 (80.4) 0.000* 5.505
Safety drug-related problems (yes, n (%)) 42 (40.8) 46 (47.4) 0.344 1.310
Adherence to medications (non-adherent, n (%)) 36 (35.0) 49 (50.5) 0.026* 1.900
Adherence to self-care activities (non-adherent, n (%)) 78 (75.7) 81 (83.5) 0.173 1.623
Knowledge about medications (poor knowledge, n (%)) 38 (36.9) 56 (57.7) 0.003* 2.336
Knowledge about self-care activities (poor knowledge, n (%)) 17 (16.5) 18 (18.6) 0.703 1.153
Miscellaneous drug-related problems (yes, n (%)) 68 (66.0) 84 (86.6) 0.001* 3.326
*Significant at 0.05 level, x* test.
Table 3 Logistic regression for actual drug-related problems identified, affecting blood pressure control
Variables B SE p Value OR 95% CI for OR
Indication drug-related problems (1: no; 2: yes) —0.080 0.349 0.819 0.923 0.460 to 1.830
Effectiveness drug-related problems (1: no; 2: yes) 1.786 0.352 0.000* 5.966 2.990 to 11.903
Safety drug-related problems (1: no; 2: yes) 0.120 0.338 0.722 1.128 0.582 to 2.187
Adherence to medications (1: adherent; 2: non-adherent) 0.867 0.356 0.015* 2.379 1.185 to 4.777
Adherence to about self-care activities (1: adherent; 2: non-adherent) 0.724 0.427 0.090 2.062 0.893 to 4.760
Knowledge about medications (1: good; 2: poor) 0.614 0.353 0.082 1.848 0.924 to 3.693
Knowledge about self-care activities (1: good; 2: poor) —0.647 0.483 0.180 0.523 0.203 to 1.349
Miscellaneous drug-related problems (1: no; 2: yes) 1.382 0.448 0.002* 3.982 1.655 to 9.577

*Significant at 0.05 level.

antihypertensive agents in order to increase the effectiveness of
medical care for patients with hypertension.

Although the impact of poor adherence to medications is well
known in the literature, the effect of both effectiveness DRPs
and the need for additional monitoring on blood pressure were
not covered previously in the literature. Presence of effectiveness
DRPs was found to increase the risk of having uncontrolled
hypertension by 496.6% compared with those without effective-
ness DRPs (OR 5.966). The need for additional monitoring
such as ‘need for lipid profile monitoring or HBA1c monitoring’
was also found to increase the odds of being with uncontrolled
hypertension by 298.2% compared with those without these
problems (OR 3.982).

It is worth mentioning the main limitations of this study: (1)
this study was conducted only in one centre, and therefore, may
not be representative of the whole patients’ population; (2) the
severity of DRPs, the proportion of self-medication and use of
alternative and complementary medicines were not assessed; (3)
since this study used a convenient sampling approach rather
than random sampling, the results may not be representative of
all patients with hypertension attending the Jordan University
Hospital; (4) also, we did not study the impact of each DRP on
other clinical outcomes or total healthcare costs and (5) we did
not make suggestions for resolving the issue of the detected
DRPs, and did not discuss the results of the review and possible
solutions with the responsible physician.

CONCLUSION

The number of DRPs among patients with hypertension is rela-
tively high in both patients with controlled and uncontrolled
blood pressure. These DRPs were associated with poor blood
pressure control. A more valid design is needed to investigate

how and how much resolving identified DRPs will impact blood
pressure control. Pharmaceutical care services are strongly
recommended for all patients with hypertension, even those
with controlled blood pressure who suffer from several DRPs.
Effectiveness, adherence and monitoring DRPs should be given
the highest priority.

Key messages

What is already known on this subject?

» Unawareness and poor control of hypertension remain
important national health concerns.

» Many factors were found to be significantly associated with
blood pressure control.

What this study adds?

» The number of drug-related problems (DRPs) among patients
with hypertension is considered relatively high and DRPS are
associated with poor hypertension control.

» Pharmaceutical care services are strongly recommended for
all patients with hypertension.

» Effectiveness, adherence and monitoring DRPs should be
given the highest priority when providing pharmaceutical
care to patients with hypertension.
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