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Abstract
The aim of this research is to assess the impact of clinical pharmacist-provided
education on medication adherence in haemodialysis patients. Ninety haemodialysis
patients were randomized into two groups. Brief medication questionnaire (BMQ),
a tool for screening adherence was administered to both groups at the baseline to
assess adherence to antihypertensives, vitamin D analogues, phosphate binders
and folic acid in haemodialysis patients. The intervention group received education
regarding their medications by a clinical pharmacist over seven weeks. The control
group received standard care. At the end of eight weeks, BMQ was once again
administered to patients of both groups. At the baseline, there was no significant
difference in the mean BMQ regimen, belief, recall and the medication access
screen scores of the control and intervention groups. At the end of the eighth week,
there was a significant drop (p<0.05) in the mean scores of regimen, belief and recall
screens of BMQ in the intervention group, indicating an improved level of medication
adherence. For the control group, there was no significant drop in the mean BMQ
screen scores. The reported level of non-adherence was the highest for phosphate
binders. We conclude that clinical pharmacist-provided education was effective in
improving adherence behaviour of haemodialysis patients.
Keywords: Clinical pharmacist education; ESRD; Hemodialysis; Medication
adherence.
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1. Introduction
Haemodialysis patients are usually on
complex drug regimens and receive on average
8 to 10 medications daily, many of which
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require multiple doses per day [1]. Due to
polypharmacy, frequent medication
adjustments between dialysis and non-dialysis
days, medically-unstable nature of the disease
and restricted lifestyle, dialysis patients are at
high risk of drug-related problems and
nonadherence [2, 3].
Several studies conducted in developed
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countries have documented nonadherence
patterns in haemodialysis patients. Most of
these have focused almost exclusively on
fluids and diet with little or no attention paid
to medication [4-6]. Few studies have focused
exclusively on adherence to prescribed
medications in haemodialysis patients [7, 8].
Patient-focused interventional strategies
such as identification and removal of barriers
to medication adherence, patient education
and cognitive behavioural strategies may
improve adherence to treatment regimens [9,
10]. Clinical pharmacists' involvement in
dialysis patients' management is reported to
enhance medication adherence [11, 12].
End stage renal disease (ESRD) is one of
the major public health concerns in India.
The number of patients requiring
haemodialysis treatment is increasing [13,
14]. In India, to the best of our knowledge, the
medication adherence pattern of
haemodialysis patients has not been studied.
No data is available regarding the involvement
of pharmacists in the medication therapy
management and provision of pharmaceutical
care services to dialysis patients in Indian
population.
The objectives of this study were to assess
the impact of clinical pharmacist education on
medication adherence in Indian dialysis
patients and to assess the demographic characteristics associated with it.

this study:
(a) aged 18 to 80 years
(b) undergoing regular haemodialysis
(c) receiving their scheduled medications
for at least one month prior to commencement
of the study.
Patients with multiple organ failure or
malignancies, who were on shortterm/irregular dialysis, or who had impairment
of consciousness or severely disabled were
excluded. Only eligible patients were enrolled
who were able to sign their informed consent.
2.2. Randomization
A total of 102 eligible haemodialysis
patients were randomly assigned to
intervention or control groups using block
randomization. The demographic and disease
characteristics of the patients were obtained
from patients' case notes and patient interview.
2.3. Questionnaire
Brief Medication Questionnaire (BMQ), a
medication adherence measurement
questionnaire, was used to assess the reported
medication adherence behaviour of our study
subjects [15]. BMQ consists of four sections:
Regimen screen, belief screen, recall screen
and access screen. All these BMQ screens
consisted of a positive and negative screen. A
score of 01 denotes a positive screen
representing the patient-reported nonadherence regarding his/her medication
regimen, while a score of zero denotes a
negative screen, signified patient adherence
to the prescribed medication regimen. The
higher the BMQ score, the higher the reported
rate of non-adherence [15].
BMQ was administered to both study
groups at baseline and at the end of week
eight. Adherence was assessed for four classes
of medications (antihypertensives, vitamin
D analogues, phosphate binders and folic
acid) commonly received by haemodialysis
patients.

2. Method
The study was approved by "The
Institutional Ethical Committee of JSS
Medical College and Hospital", Mysore. The
randomized case-control study was conducted
in the dialysis units of JSS Medical College
Hospital and Basappa Memorial Hospital,
Mysore, from April 2004 to June 2005.
2.1. Study subjects
The study clinical pharmacist (BSS)
invited haemodialysis patients, satisfying the
following eligibility criteria, to participate in
22
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Table1. Demographic characteristics of the study patients.
Factors
Intervention group n=45(%)
Gendera
Male
31(68.9%)
Female
14(31.1%)
50.69±13.69
Age (years)b
Educationb
Illiterate
3(6.7%)
Up to 10th standard
26(57.8%)
More than 10th standard
3(6.7%)
Diploma
4(8.9%)
Degree
9(20%)
Number of medicationsb
<5
20(44.4%)
>5
25(55.6%)
Duration of maintained haemodialysis (months)b
<6
28(62.2%)
6-12
1(2.2%)
12>
16(35.6%)
Annual family income (Indian rupees)b,c
Low (<50,000)
18(40%)
Medium (50,000- 1,00,000)
16(35.6%)
High (>1,00,000)
11(24.4%)
Residential area
Urban
35(77.8%)
Rural/semi urban
10(22.2%)
Dialysis treatment centreb
JSSH
31(68.9%)
BMH
14(31.1%)

Control group n=45(%)
37(82.2%)
8(17.8%)
47.29±17.78
4(8.9%)
24(53.3%)
6(13.3%)
2(4.4%)
9(20%)
13(8.9%)
32(71.1%)
32(71.1%)
5(11.1%)
8(17.8%)
11(28.9%)
16(35.5%)
16(35.5%)
33(73.3%)
12(26.7%)
34(75.6%)
11(24.4%)

aNo

significant differences; Pearson chi-square test
significant differences; ‘t’ test for independent samples
cOne Australian dollar = 34.6 Indian rupees
bNo

2.5. Statistics
Medication adherence pattern within and
between the study groups was examined using
student-paired ‘t’ test. Pearson Chi square
test was done to find out the significance
difference between two variables. The
association between the variables and reported
medication adherence pattern was examined
using independent student-paired ‘t’ test for
two group comparisons and ANOVA for three
or more different groups. Tests were twotailed and a p<0.05 was considered
statistically significant. The statistical analysis
was carried out using the statistical package
for social sciences (SPSS, Version 10).

2.4. Intervention
The intervention group received clinical
pharmacist-provided education about their
medications for seven weeks. The education
time was limited to 20-25 min., twice a week.
The patients were interviewed and educated
by a clinical pharmacist (BSS) during their
regular haemodialysis procedure. Verbal
education along with printed materials such
as patient information leaflets (PILs) and a
medication chart was provided to each patient
of the intervention group.
The control group did not receive any
education from the clinical pharmacist and
were in contact with only the usual care
providers (renal physicians and dialysis
nurses). At the end of the week eight (one
week after the last education session), BMQ
was once again administered to the patients
of both intervention and control groups.

3. Results
Among the 102 haemodialysis patients
enrolled, 90 (68 male and 22 female)
completed the study. The baseline difference
23
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in the gender, age, education, number of
medications, duration of dialysis, residential
area (rural, urban and semi urban) of patients
were not statistically significant (p>0.05)
(Table 1).

negative recall screens of BMQ for antihypertensive and phosphate binder medications,
signifying reported recall barriers to antihypertensives and phosphate binder medications.
There was a statistically significant
(p<0.05) increase in the number of
intervention group patients, who were in the
BMQ negative regimen, belief and recall
screens of vitamin D analogues and folic
acid. However, no significant (p>0.05) change
was observed in control group patients in
negative regimen and belief screen scores of
all the four class of medications. This data is
presented in Tables 2 and 3.

3.1. BMQ screen scores of medications at
baseline and at week eight
At baseline, there was no significant
(p>0.05) difference between the mean BMQ
screen scores of participants in the control and
intervention groups. At week eight of the
study period, there was a significant drop
(p<0.05) in the BMQ screen scores of the
intervention group for all the four groups of
medications assessed, while no significant
(p>0.05) drop in the mean BMQ screen scores
was observed in the control group for the
same groups of medications. The BMQ screen
scores for antihypertensives, phosphate
binders, vitamin D analogues and folic acid
are presented in Tables 2 and 3, respectively.

3.4. Baseline BMQ scores of study patients for
all the four categories of medication
At the baseline, the lowest mean scores
were documented for regimen and recall
BMQ screens of folic acid medication. The
belief screen scores of antihypertensive
medications were the lowest, indicating more
belief towards effectiveness of antihypertensive medications compared to others. The
total mean BMQ screen scores of phosphate
binders were highest indicating a higher
reported rate of nonadherence to phosphate
binders followed by vitamin D analogues.
Baseline mean scores of all the study patients
are presented in Table 4.

3.2. BMQ medication access screen scores
The differences between the baseline and
week eight mean BMQ medication access
screen scores of both the control and
intervention groups were insignificant
(p>0.05). Except seven patients in the control
group and five patients in intervention group
at baseline, all the remaining patients
mentioned that they had problems in paying
enough attention to their medication intake
and in getting their medication refilled in
time.

3.5. Association of variables with medication
adherence
3.5.1. Duration of dialysis and adherence
The study patients were categorized into
three groups based on the duration of
maintained haemodialysis therapy (Table 1).
Regimen screen scores for antihypertensive
medications were significantly (p=0.002)
lower in patients who were on maintenance
haemodialysis therapy for six to twelve
months (0.50±0.83) compared to patients of
less than six months (1.65±1.28) and more
than 12 months (0.75±0.94) of maintained
haemodialysis therapy.
Belief screen scores for vitamin D

3.3. Number of patients with negative BMQ
screen
After the pharmacist-provided education
sessions, there was a significant (p<0.05)
increase in the number of intervention group
patients, who were in the BMQ negative
regimen (signifying medication adherence)
and belief screens of antihypertensive and
phosphate binder medications. But there was
no significant increase (p>0.05) observed in
24
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Table 2. BMQ screen scores for antihypertensives and phosphate binders at baseline and at week eight.
BMQ screen

Group

Baseline
mean±SD
scores

No. of
patients in
negative
screen at
baseline

Week eight
mean±SD
scores

No. of
patients in
negative
screen at
week eight

BMQ screen scores for antihypertensive medications (n=45)
Regimen screen
Intervention
1.08±1.04
Control
1.57±1.40
Belief screen
Intervention
0.55±0.50
Control
0.57±0.58
Recall screen
Intervention
1.75±0.43
Control
1.88 ±0.31
Total screen
Intervention
3.4±1.37
Control
4.0±1.75

13
15
20
21
00
00
00
00

0.28±0.66
1.6±1.46
0.28±0.45
0.6±0.68
1.35±0.60
1.77±0.55
1.93±1.37
3.97±1.91

36
15
32
23
03
00
03
00

p<0.01
p=0.78
p<0.01
p=0.70
p<0.01
p=0.28
p<0.01
p=0.75

BMQ screen scores for phosphate binders (n=45)
Regimen screen
Intervention
2.06±1.30
Control
2.55±1.45
Belief screen
Intervention
1±0
Control
1±0
Recall screen
Intervention
1.88±0.31
Control
1.84±0.36
Total screen
Intervention
4.95±1.29
Control
5.37±1.70

03
04
00
00
00
00
00
00

0.31±0.87
2.57±1.60
0.55±0.54
1.02±0.26
1.37±0.61
1.86±0.40
2.24±1.35
5.44±1.82

39
06
21
01
03
01
02
00

p<0.01
p=0.79
P<0.01
p=0.56
p<0.01
p=0.70
p<0.01
p=0.62

*Paired t-test; p<0.05 is considered as statistically significant.

Baseline
vs. final
p value*

3.5.2. Income and accessibility to medications
The income of patients was categorized
into three groups (Table 1). Patients with
higher income had significantly (p=0.004)
lower access screen scores for all medications
(0.70±0.46) indicating a better accessibility to
all the medications, compared to patients in
the low (1.0±0.0) and medium income groups
(0.88±0.32).

analogues were significantly (p=0.02) lower
in patients who were on maintenance
haemodialysis therapy for six to twelve
months (0.83±0.40) compared to patients of
less than six months (1.0±0.0) and more than
12 months (0.95±0.20) of maintenance
haemodialysis therapy.
The regimen screen scores of vitamin D
analogues, phosphate binders and folic acid
were significantly (p=0.045, p=0.005 and
p=0.005) lower in patients who were on
maintenance haemodialysis therapy for more
than twelve months (0.70±0.46, 0.79±0.41
and 0.58±0.50) compared to patients of less
than six months (0.90±0.30, 0.96±0.18 and
0.86±0.34) and six to 12 months (1.0±0,
1.16±0.40 and 1.0±0.0) of maintenance
haemodialysis therapy.
The recall screen scores for folic acid were
also significantly (p=0.008) lower in the
patients who were on maintenance
haemodialysis therapy for more than 12
months (0.95±0.20) compared to patients of
less than six months (1.0±0.0) and six to 12
months of maintenance haemodialysis therapy
(1.16±0.40).

3.5.3.Other variables
No significant differences in BMQ
adherence screen scores were observed among
the categories based on gender, age,
educational levels, number of medications
taken per day, marital status and residential
area for all the four class of medications
assessed.
4. Discussion
Identification of the factors determining
poor adherence to medication regimens is
beneficial for healthcare professionals since
it helps them to recognize patients who may
benefit from interventions to improve
medication adherence [16]. Adherence
25
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Table 2. BMQ screen scores for antihypertensives and phosphate binders at baseline and at week eight.
BMQ screen

No. of
patients in
negative
screen at
baseline

Week eight
mean±SD
scores

No. of
patients in
negative
screen at
week eight

BMQ screen scores for vitamin D analogue (n=45)
Regimen screen
Intervention
2.48±1.54
Control
2.86±1.60
Belief screen
Intervention
0.86±0.45
Control
0.97±0.26
Recall screen
Intervention
1.0±0
Control
1.0±0
Total screen
Intervention
4.24±1.5
Control
4.82±1.59

07
06
08
02
00
00
00
00

0.6±1.0
2.88±1.48
0.66±0.47
1.0±0.30
0.55±0.50
0.97±0.14
1.82±1.36
4.86±1.54

29
06
15
02
20
01
07
00

p<0.01
p=0.85
p=0.03
p=0.56
p<0.01
p=0.32
p<0.01
p=0.74

BMQ screen scores for folic acid (n=45)
Regimen screen
Intervention
Control
Belief screen
Intervention
Control
Recall screen
Intervention
Control
Total screen
Intervention
Control

11
07
00
01
01
00
00
00

0.37±0.57
1.24±0.95
0.73±0.44
1.0±0
0.48±0.50
0.97±0.26
1.6±1.03
3.22±1.02

30
08
12
00
23
02
06
00

p<0.01
p=0.13
p<0.01
p=0.32
p<0.01
p=0.08
p<0.01
p=0.25

*Paired

Group

Baseline
mean±SD
scores

1.11±0.98
1.11±0.85
1±0
0.97±0.14
0.97±0.14
1.02±0.14
3.0±0.99
3.11±0.88

Baseline
vs. final
p value*

t-test; p<0.05 is considered as statistically significant.

education sessions, which reflected in increase
in the number of intervention group patients
in the negative screen of BMQ at week eight.
However, no significant (p>0.05) reduction in
the mean BMQ scores of control group
participants was observed. This indicates that
clinical pharmacist-provided education had a
positive influence on medication adherence
behaviour of haemodialysis patients a finding
consistent with previously published reports
in this area [11].
Considering the mean BMQ medication
screen scores as an adherence determining
parameter, the extent of nonadherence was
reported to be low for folic acid followed by
antihypertensive medications, and high for
phosphate binder. But, if we consider the
negative screen of BMQ as an adherencedetermining parameter, the adherence pattern
changes altogether; because, more patients
were in the negative regimen and belief screen
of antihypertensive medications (n=28 and
n=41) than those of folic acid medication
(n=18 and n=1). The negative BMQ screen
signifies the number of patients who reported
adherence to their medications and scored

research conducted in developed countries
has examined associations between patient
characteristics (demographic, disease and
treatment characteristics) and adherence
behaviour in haemodialysis patients [4-6, 8].
But no such data is available establishing any
relationship between haemodialysis patient
characteristics and medication adherence
behaviour in the Indian context, where the
socioeconomic and cultural background of
patients differ from those in developed
countries.
Compared to baseline, there was a
significant reduction in the mean BMQ
regimen, belief and recall scores of intervention group after the education sessions
provided by the clinical pharmacist. After the
education sessions there was also a
noteworthy decrease in the proportion of
intervention group patients who accounted
for missed dose(s) of antihypertensives,
phosphate binders, folic acid and vitamin D
analogue medications in the past week.
Patients reporting difficulty in
remembering to take their medications
decreased after the pharmacist-provided
26
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Table 4. Baseline mean scores of study patients for all the four categories of medication
Class of medications
Regimen screen
Belief screen
Recall screen
Antihypertensives
1.33±1.24
0.56±0.53
1.82±0.38
Vitamin D analogue
2.67±1.56
0.92±0.37
1±0
Phosphate binder
2.31±1.38
1±0
1.86±0.33
Folic acid
1.11±0.91
0.98±0.10
1±0.14

zero. To arrive at a conclusion, mean BMQ
screen scores alone cannot be taken into
consideration for predicting adherence,
because these scores were of those patients
who were in positive screen, a factor
signifying nonadherence or some belief or
recall barrier to adherence. Based on the
number of patients in the negative screen of
BMQ, patients reported better adherence to
antihypertensive medications than to folic
acid and that it was low for phosphate binders
followed by vitamin D analogues.
Past researches have shown that
nonadherence is most prevalent for phosphate
binders among the medications that are
commonly received by the haemodialysis
patients [17]. Our finding was consistent with
the findings of previous studies where
investigators had reported a higher rate of
nonadherence to phosphate binders compared
to other medications such as antihypertensive and vitamin D medications [6, 7, 18,
19]. The higher reported rate of nonadherence
to phosphate binders might be due to the
belief /recall barriers reported by the
haemodialysis patients such as lack of belief
in the effectiveness of phosphate binder.
Prior to education sessions, a good number
of study patients had limited knowledge/poor
understanding of the exact role of phosphate
binders, vitamin D analogues and folic acid.
Phosphate binders and vitamin D analogues
have an indirect role in management of
chronic renal failure, which is difficult to
understand for patients. This might have
contributed for the limited understanding of
the rationale of taking these medications.
Insufficient knowledge and poor
understanding of the prescribed medications
has been reported in the literature as possible

Total screen
3.71±1.59
4.53±1.57
5.16±1.51
3.1±0.93

cause of nonadherence [20, 21].
A majority of the study participants had
good understanding of the usefulness of antihypertensive medications compared to the
other three classes of medications. A good
number of these patients believed that their
antihypertensive medications were working
very well for them. This reflected in a lower
belief screen scores for antihypertensive
medications, signifying more belief in the
effectiveness of antihypertensive medications.
In our study, the total family income of the
haemodialysis patients was found to be
associated with the access screen scores.
These findings were consistent with the
findings of Bame et al. where in they had
reported that low-income dialysis patients
are less likely to adhere with their medication
regimen [6].
Study subjects who were maintained on
haemodialysis for more than a year reported
a better adherence and understanding of their
phosphate binders, vitamin D analogues and
folic acid regimen, compared to those who
were maintained on haemodialysis for less
than a year. This may be due to the gradual
medication related information they have
received over a period of time (>1 year) from
different members of renal health care team
or family members or some time from another
hemodialysis patient, who is familiar with
the use of these medications. These findings
were not in consonance with the earlier notion
that in chronic disease patients’ adherence
rate is likely to diminish over a period of
time [22, 23].
We did not observe any association
between the gender, age, educational levels,
marital status, residential area, number of
medications received/day with the patients'
27
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adherence to their antihypertensive, phosphate
binders, vitamin D analogues and folic acid
medication regimen. However, some studies
have shown an association between the
patients’ age and their medication adherence
[6, 24].
There are few limitations with this study.
Medication adherence was measured using
self reported behavioural measure. Adherence
to medications may be overestimated by this
method. The improvement in the reported
medication adherence scores was not
correlated to the patients' clinical parameters
such as blood pressure and serum phosphate
levels. It is possible that improvement in the
medication adherence has been overestimated
in our study as the same pharmacist who
educated the patients assessed the medication
adherence of the intervention and control
group, contributing some possible bias
towards intervention group. The short duration
of follow up of the study patients is another
limitation.
In conclusion, clinical pharmacist-provided
patient education was effective in increasing
the medication knowledge and adherence
pattern of haemodialysis patients. To identify
the factors that influence adherence and to
assess the influence of other interventional
strategies on medication adherence, further
research is required to evaluate whether
improvements in knowledge and adherence
are sustained in the longer term, and whether
the education affects clinical outcomes.

their help and cooperation during the study
period. We thank Rohan Elliott, Senior
Clinical Pharmacist, Medical center for the
comments and suggestions on the draft
version of the manuscript.
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