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ABSTR ACT

Objectives: In this study, we aimed to evaluate the factors associated with medication non-adherence in terms of motivation and
knowledge levels among hemodialysis-dependent patients.

Patients and methods: Between March 2018 and April 2018, 134 Caucasian patients (78 males, 56 females; mean age 64.1±13.0 years;
range, 23 to 86 years) on hemodialysis at two dialysis centers were included in this cross-sectional study. The Modified Morisky Scale was
administered to assess the patients’ levels of motivation and knowledge about their medications.
Results: The mean time on hemodialysis was 52.3±50.8 months and the mean number of prescribed medications was 7.5±3.5. The ratio of
patients with a low level of motivation and knowledge were 17.2% and 11.9%, respectively. Hypertension was found to be an independent
risk factor for low level of motivation (adjusted odds ratio [aOR]: 5.260 [95% confidence interval [CI]: 1.122-24.665], p=0.035). Being
employed was found to be an independent risk factor for low level of knowledge (aOR: 5.000 [95% CI: 0.404-6.219], p=0.01).
Conclusion: Hypertension and being employed were found to be associated factors of non-adherence to medication therapy. Healthcare
professionals should recognize the factors associated with non-adherence and perform effective interventions to prevent adverse outcomes
of non-adherence among patients receiving hemodialysis.
Keywords: Hemodialysis, knowledge, medication non-adherence, motivation.

Hemodialysis (HD) is a life-saving procedure in the
treatment of end-stage renal disease, which requires
strict adherence. Adherence in HD therapy has four
aspects: fluid restriction, dietary restriction, regular
use of prescribed medications, and timely participation
to HD sessions.[1] Despite the critical importance
of adherence, many patients on HD often fail to
follow their recommended treatments.[1,2] According
to a recent systematic review study, medication
non-adherence is highly frequent in patients receiving
HD with an average rate of 52.5%.[3]
Most of the patients on HD also experience
coexisting chronic diseases requiring long-term
medication therapy, resulting in multiple medication
use.[4] The average number of medication received by
the patients is 10 to 12, while the average number of
prescribed medications per day is 19.[3] Moreover, Chiu
et al.[5] suggested that patients on HD had the greatest
burden of medication among patients with chronic
diseases. High burden of medication therapy may
lead to non-adherence among patients on HD, and
medication non-adherence is related with substantial
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worsening of medical condition, increased frequency
and length of hospitalization, mortality, and increased
healthcare costs.[6-8]
Motivation and knowledge of patients about their
medications have been commonly accepted as good
indicators of adherence behavior, while low levels
of motivation and knowledge were known to be
associated with non-adherence.[9,10] In this present
study, we aimed to investigate sociodemographic
and clinical risk factors for low levels of motivation
and knowledge, which may be associated with nonadherence to medication therapy.
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PATIENTS AND METHODS
This cross-sectional study was conducted
at Istanbul Medeniyet University, Faculty of
Medicine, Department of Cardiovascular Surgery
between March 2018 and April 2018. The data
of 134 Caucasian patients (78 males, 56 females;
mean age 64.1±13.0 years; range, 23 to 86 years)
receiving HD at two private dialysis centers were
collected. Inclusion criteria were as follows: having
a sufficient level of talking, hearing, and cognitive
ability to complete the questionnaire and being on
HD treatment for more than one month. Exclusion
criteria were having advanced dementia or having a
caretaker for daily care. To limit participants’ fatigue,
the study visit was scheduled during the first hour of
HD. Necessary permissions were obtained from the
Directors of the dialysis centers. A written informed
consent was obtained from each patient. The study
protocol was approved by the Istanbul Medeniyet
University Göztepe Training and Research Hospital
Clinical Research Ethics Committee. The study was
conducted in accordance with the principles of the
Declaration of Helsinki.
Data collection
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Question

Assessment of medication non-adherence
On MMS, Items 1, 2, and 6, which measure
forgetfulness and carelessness, were considered to
be indicators of motivation. Items 3, 4, and 5,
which measure discontinuation of medication and
understanding of the long-term benefits of the
medication, were considered to be indicators of
knowledge.[9] If the answer to each question was
“Yes”, participants would get 0 point; if “No”,
participants would get 1 point. Participants who
received totally ≤1 point from the Items 1, 2,
and 6 were assessed as low-motivated and those
with >1 point were assessed as highly motivated.
Participants who received totally ≤1 point from the
Items 3, 4, and 5 were assessed to have a low level of
knowledge and those with >1 point were assessed to
have a high level of knowledge.[9]
Statistical analysis

The Modified Morisky Scale (MMS) was used,
which is the modified version of 4-item Morisky
Medication Adherence Scale (MMAS-4)[11] as suggested
by the Case Management Society of America.[9] It is a
well-designed and reliable questionnaire which can
separately assess levels of motivation and knowledge,
affecting non-adherence behavior to medication
therapy. It is a six-item questionnaire and all questions
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are answered on a “Yes” or “No” scale (Table 1).
Additionally, the scale is considerably short and
practical to perform in vulnerable patient populations
as in this study. The data about the characteristics of
the patients were obtained from face-to-face interviews
and patients' medical records.

Statistical analysis was performed using the IBM
SPSS version 24.0 software (IBM Corp., Armonk,
NY, USA). Descriptive data were expressed in mean
± standard deviation (SD), median (min-max) or
number and frequency. The Kolmogorov-Smirnov
test was performed to test the normality of the data.
Binary logistic regression analysis was conducted to
assess the correlations between patient characteristics

Table 1
Modified Morisky Scale

Do you ever forget to take your medicine?

Are you careless at times about taking your medicine?

3

When you feel better do you sometimes stop taking your medicine?

5

Do you know the long-term benefit of taking your medicine as told to you by
your doctor or pharmacist?

4

6

Motivation

Yes (0), No (1)

Yes (0), No (1)

Sometimes if you feel worse when you take your medicine, do you stop taking it?

Sometimes do you forget to refill your prescription medicine on time?

Total score
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Knowledge

Yes (0), No (1)
Yes (0), No (1)
Yes (1), No (0)

Yes (0), No (1)

0-1= Low motivation
2-3= High motivation

0-1= Low motivation
2-3= High motivation
www.e-cvsi.org
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18

19

14

3

Employed

History of smoking

Living alone

History of kidney transplant

2.2

10.4

14.2

13.4

ESRD: End-stage renal disease; HD: Hemodialysis; * p<0.05.

21
5
78
16
13
1

Educational status
Illiterate
Literate
Primary education
High school
Bachelor’s degree
Master degree

15.7
3.7
58.2
11.9
9.7
0.8

85.5
13.4
0.8
7.5±3.5

115
18
1

Vascular access type
Arteriovenous fistula
Central venous catheter
Arteriovenous graft

41.0
72.4

Number of medications

55
97

Comorbidities
Diabetes mellitus
Hypertension

30.6
41.0
20.9
7.5

64.1±13.0

Mean±SD

52.3±50.8

41
55
28
10

Primary cause of ESRD
Diabetic nephropathy
Hypertensive nephropathy
Other
Unknown

41.8
58.2

%

Total (n=134)

Time on HD (month)

56
78

n

Sex
Female
Male

Age (year)

Variables

0

1

3

3

3
2
9
1
1
0

16
0
0

8
11

5
4
5
2

5
11

0.0

6.2

18.8

18.8

18.8
12.5
56.3
6.2
6.2
0.0

100.0
0.0
0.0

50.0
68.8

31.3
25.0
31.3
12.5

31.3
68.7

%

8.7±4.1

47.3±28.9

63.9±13.4

Mean±SD

Low knowledge (n=16)
n

3

13

16

15

18
3
69
15
12
1

99
18
1

47
86

36
51
23
8

51
67

n

2.5

11.0

13.6

12.7

15.3
2.5
58.5
12.7
10.2
0.8

83.9
15.3
0.8

39.9
72.9

30.5
43.2
19.5
6.8

43.2
56.8

%

8.5±3.4

53.0±53.1

64.1±13.0

Mean±SD

High knowledge (n=118)

0.999

0.564

0.578

0.011*

1.000

0.735

0.670

1.000

0.440
0.729

0.971

0.366

0.956

p

Table 2
Sociodemographic and clinical characteristics of patients

0

1

6

7

3
1
15
1
3
0

20
3
0

13
21

9
9
4
1

6
17

n

0.0

4.3

26.1

30.4

13.0
4.3
65.2
4.3
13.0
0.0

87.0
13.0
0.0

56.5
91.3

39.1
39.1
17.4
4.3

26.1
73.9

%

9.2±4.3

42.5±41.5

59.3±15.0

Mean±SD

Low motivation (n=23)

3

13

13

11

18
4
63
15
10
1

95
15
1

42
76

32
46
24
9

50
61

n

2.7

11.7

11.7

9.9

16.2
3.6
56.8
13.5
9.0
0.9

85.6
13.5
0.9

37.8
68.5

29.0
41.4
21.6
8.1

45.0
55.0

%

8.4±3.3

54.4±52.3

65.1±12.4

Mean±SD

High motivation (n=111)

0.999

0.314

0.080

0.350

1.000

0.363

0.316

0.999

0.102
0.040*

1.000

0.100

0.060

p
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Table 3
Associated factors of medication non-adherence

Percent (%)

80

Variable

60

Employment status

40

Hypertension

20
0

OR

5.000
5.260

95% CI

0.404-6.218

1.122-24.665

OR: Adjusted odds ratio; CI: Confidence interval.

Motivation

High

0.035

Knowledge

Low

Figure 1. Prevalence of levels of motivation and
knowledge of patients.

and levels of motivation and knowledge. On the
unadjusted binary logistic regression analyses, the
correlations with a significance level below 0.2 were
considered confounding factors. To eliminate these
factors and to identify the independent risk factors,
multiple logistic regression analyses were carried out
separately for low level of motivation and low level
of knowledge. A two-tailed p value of <0.05 was
considered statistically significant.

RESULTS
The mean time on HD was 52.3±50.8
(range, 1 to 296) months and the mean number of
prescribed medications was 7.5±3.5 (range, 1 to 19).
Of the participants, 13.4% were employed and
10.4% were living alone. Regarding comorbidities,
41.0% of patients had diabetes mellitus (DM)
and 72.4% had hypertension (HT). All of the
patients with HT were on an antihypertensive
medication. The patients were on HD via an
arteriovenous fistula (85.8%), central venous catheter
(13.4%), and arteriovenous graft (0.8%). Baseline
sociodemographic and clinical characteristics of the
patients are presented in Table 2.
The ratio of low-motivated patients was 17.2%.
The ratio of patients who ever forgot to take their
medication was 33.6%. A total of 87.3% of the
patients were careful about the times of taking their
medication, while 18.7% of the patients sometimes
forgot to refill their prescribed medications on
time. The ratio of patients who had a low level of
knowledge was 11.9%. Also, 13.4% of the patients
sometimes stopped taking their medication, if they
felt better, whereas 14.9% of the patients sometimes
stopped taking their medication, if they felt worse. A
Cardiovascular Surgery and Interventions, an open access journal

p

0.011

total of 52.2% patients had no knowledge about the
long-term benefits of taking their medication. The
prevalence of levels of motivation and knowledge of
the patients is demonstrated in Figure 1.
In unadjusted logistic regression analyses, the
patients with HT indicated a low level of motivation
(p=0.04), and patients who were employed indicated
a low level of knowledge (p=0.01). Although not
statistically significant, elderly tended to be highly
motivated (p=0.06). Other variables were not found
to be associated with the level of motivation or
knowledge.
After adjustment for potential confounders, the
analysis revealed that patients with HT had a 5.3-fold
risk of low level of motivation. The patients who
were employed were under 5-fold risk of low level of
knowledge. Associated factors of medication nonadherence are listed in Table 3.

DISCUSSION
In the present study, we evaluated the factors
associated with medication non-adherence in terms of
motivation and knowledge levels among HD-dependent
patients. Our study results demonstrated that the ratio
of low-motivated patients was 17.2% and the ratio of
patients with a low level of knowledge was 11.9%.
Hypertension and being employed were found to be
associated factors of medication non-adherence in
patients receiving HD.
In the literature review, we found only one study
comparable with our ratio of patients with a low level
of motivation and knowledge. The ratio of the patients
with a low level of motivation (17.2%) and knowledge
(11.9%) in our study were higher, compared to the
study of Ozturk et al.[12] (13.7% and 8.8%, respectively).
A large number of studies have shown that HD
patients with comorbidities indicate a low level of
adherence.[3,13,14] In our study, we investigated HT and
DM, which are the most commonly seen comorbidities
www.e-cvsi.org
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in these patients. Consistent with the results of recent
studies, we demonstrated that patients with HT were
less motivated, consequently less adherent to medication
therapy. Since all of the patients with HT were on
antihypertensive medications, it is unclear whether
they were less motivated due to HT itself or due to
antihypertensive medications. Still, we attribute the
non-adherence to medications. A meta-analysis study
conducted in Australia investigated non-adherence to
antihypertensive drugs in patients on HD and reported
that the drugs potentially contributed hypotension after
dialysis treatment, and patients may not have any desire
to take these medications due to hemodynamic effects
they experience.[3,15] Additionally, a comprehensive
review study from United States showed that
antihypertensive drugs might have unpleasant side
effects and provided limited symptomatic relief;
therefore, the drugs could adversely affect adherence
behavior of patients receiving HD.[8]

Although it did not reach statistical significance,
our study demonstrated that younger age might be an
independent risk factor for a low level of motivation,
consequently for non-adherence to medication therapy.
There are many studies in the literature reporting
that younger age is a predictor for medication
non-adherence.[1,14,16] Possible explanations of this
finding include that younger patients may have not
accepted that they are affected by a chronic disease
and may perceive themselves stronger toward the
possible complications of non-adherence. Besides,
younger patients may have a more prominent feeling
of independence, which can lead to disregard of health
problems, and non-adherence behavior.[17] Studies
have shown that older patients are more aware of
possible complications and have more tendency to be
adherent.[1,14]

In the current study, employed patients had a
low level of knowledge, consequently low level of
adherence to medication therapy, which is similar
to the results of previous studies.[1,6,18] Patients who
are working may often fail to follow their prescribed
medications due to their business and occupational
status. They are more involved in daily living activities
and may not be willing to pay attention to the
requirements of medication therapy, and tend to be
more non-adherent.[1]
Studies on the effect of education level on medication
non-adherence yield controversial results. Although
some studies reported a higher adherence in patients
with a higher education level,[4,7] there are studies that
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have found no association.[1,14] Likewise, we found no
statistically significant relationship between education
level and medication non-adherence. Of note, patients
may not be able to adapt adequately to medications
due to some psychosocial reasons, despite their high
education level.
A higher number of medication was found to be
a significant predictor of medication non-adherence
in many studies.[3-5] Due to drug interactions and
adverse effects of medications, patients often have
difficulty in following their medication therapy.[3,5]
Additionally, complexity of medication therapy related
to the frequency and dosage schedules is significantly
associated with non-adherence.[3] Nonetheless, we
found no statistically significant correlation between
the number of medication and medication nonadherence which is probably due to having a relatively
small sample in the present study.
The results of this study have a number of
implications for clinical practice. Healthcare
professionals should be aware of factors associated
with medication non-adherence in this special patient
group, and appropriate adherence improvement plans
should be implemented to increase the effectiveness of
the treatment.
The Case Management Society of America has
suggested adherence guidelines to enhance adherence
to medication therapy among patients on HD and
explained motivation and knowledge improvement
tools in details separately. Long-term benefits of
medication therapy and potential consequences of
non-adherence should be explained to patients with a
low level of knowledge and to their families/personal
caregivers via regular educational programs.[9] Patients
with a low level of motivation should be managed
with motivational interviewing, social support plan,
patient reminder systems, and family motivational
assessment.[9] Additional adherence improvement
methods may reduce complexity of medication therapy,
maintenance of relationship between patients and
healthcare providers, and early diagnosis of cognitive
impairment.[19] Many studies have suggested various
adherence improvement recommendations for these
patients. However, being aware of factors associated
with non-adherence and determining patients’ levels
of motivation and knowledge should be the initial
step in managing non-adherence.
Nonetheless, there are some limitations to this
study. First, medication non-adherence was not
directly assessed within the frame of this study.
www.e-cvsi.org
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The scale used in this study demonstrated the risk
factors of low level of motivation and knowledge
of the patients about their medications, and low
level of motivation and knowledge were associated
with medication non-adherence among patients.
Second, we have a relatively small study group.
The other limitation is that we investigated only
HT and DM, which are two major comorbidities
among patients on HD. Despite the limitations,
this study has a significant contribution to the
literature by highlighting motivation and knowledge
perspectives of medication non-adherence among
patients on HD. Other scales evaluating medication
non-adherence other than MMS were not originally
designed to assess the underlying causes of nonadherence behavior. However, approaching the nonadherence problem in the perspectives of motivation
and knowledge is essential to establish appropriate
adherence improvement plans that correspond to
the patients’ specific needs. Still, a limited number
of studies has been published considering these
perspectives of medication non-adherence. Our
study, thus, promotes researchers to focus on patients’
motivation and knowledge levels.
In conclusion, HT and being employed were
found to be independent risk factors for a low level of
motivation and a low level of knowledge, respectively.
Based on these results, HT and being employed seem
to be associated factors of medication non-adherence in
patients receiving HD. However, future studies should
be conducted for further understanding of factors
associated with medication non-adherence among
patients on HD. Approaching the non-adherence
problem in the perspectives of motivation and
knowledge is essential to design appropriate adherence
improvement plans.
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