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Abstract Background Non-adherence to long-term therapy
for chronic illnesses is considered the major reason why pa-
tients fail to reach their clinical goals, resulting in suboptimal
health outcomes, death, and extra costs on the health care
systems. Knowledge about the disease and prescription
medications, an understanding of the reason the medication is
needed, and good expectations or attitudes toward treatment,
all contribute to a better medication-taking behavior and are
associated with higher rates of adherence. Objective This study
examines the relationship between knowledge and adherence
of patients receiving long-term therapy for one or more chronic
illnesses in Jordan. Settings The study was conducted in the
out-patient clinics of two Jordanian hospitals (The University
of Jordan Hospital and Jordan Hospital). Methods This was a
cross-sectional study that included 902 patients. The correla-
tion between patients’ knowledge about their chronic
medications and adherence was assessed. Effects of several
sociodemographic characteristics were investigated in regard
to knowledge and adherence. Main outcome measures
Knowledge was assessed by a modified version of the
McPherson index, and the Morisky Medication Adherence
Scale was used to assess medication adherence. Results A
significant correlation was found between patients’ knowledge
and their adherence to medications (r = 0.357, p < 0.001).
Most of the participants had low adherence. Younger age,
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higher education levels, high income, fewer medications and
diseases were significant predictors of higher knowledge
levels. Knowledgeable patients were found to be twice as
likely to have moderate-to-high adherence as their unknowl-
edgeable counterparts. Similarly, high income and higher
education were associated with higher adherence scores.
Conclusion Forgetfulness and aversion toward medications
were the most common barriers to medication adherence. This
implicates that clinicians and health care policy makers should
direct their effort toward two main strategies to improve ad-
herence increasing awareness and education of effective ways
to remind patients about their medications.

Keywords Adherence - Chronic medications - Jordan -
Knowledge

Impact of findings on practice

e Jordanian hospital patients have three gaps in their
knowledge about medications: side effects, the behavior
toward missing doses and when to take the medication.

e Adherence of Jordanian hospital patients to their
medications is affected by two major barriers: forget-
fulness and reluctance toward medications.

e In Jordan, future strategies to improve patients’ knowl-
edge and adherence in the aforementioned aspects are
warranted.

Introduction

Adherence to medication is defined as the extent to which a
person’s behavior in taking medication corresponds with
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agreed recommendations from a health care provider [1].
Non-adherence is considered a major reason why patients
fail to reach their clinical goals, resulting in suboptimal
health outcomes, death, and extra costs on the health care
systems [2—4]. This burden has been estimated to cost the
US approximately $100 billion per year and to be the main
reason for increases in the number of emergency depart-
ment visits among patients affected by chronic disorders [3,
5-7]. In addition, approximately 125,000 deaths occur
annually in the US due to non-adherence to cardiovascular
medications [2, 3]. Despite this, adherence rates to long-
term therapy for chronic illnesses remain to be low [4].
Data show that, in developed countries, adherence among
patients suffering chronic diseases ranges from 20 % to
only 50 %, while, in developing countries, the rates are
assumed to be even lower given the paucity of health re-
sources and inequities in access to health care [1, 8-10].
Adherence was shown to decline with time even after life-
threatening events such as a stroke, and it is thus supposed
that compliance to treatment for chronic asymptomatic
conditions—to prevent the possible occurrence of adverse
events—represents an even greater challenge to be solved
[11]. Of all age groups, older persons with chronic diseases
benefit the most from taking their medicines, and risk the
most from failing to take them properly [1]. Different
factors or ‘dimensions’ determine adherence [1]: (1) the
social/economic factors, (2) the health care system, (3) the
disease’s characteristics, (4) the disease therapies, and (5)
the patient-related factors. In particular, increasing the
impact of interventions aimed at patient-related factors
showed to be essential and highly effective to improve
adherence [1].

Knowledge about the disease, an understanding of the
reason the medication is needed, and positive expectations
or attitudes toward treatment, all contribute to a better
medication-taking behavior [1, 4, 12]. In this regard, im-
provements in the patient’s knowledge regarding their
prescriptions bear a favorable effect on the medication
adherence among those under chronic oral treatment [13].

Data revealed that many patients who are newly starting
a chronic medication quickly become non-adherent ex-
pressing a substantial and sustained need for further in-
formation [14]. In addition, non-adherence is significantly
associated with disease-related knowledge and with the
patient’s beliefs about the necessity of their medications
and the possible adverse effects [15, 16].

In patients with diabetes mellitus, a strong positive as-
sociation was found between the knowledge of their dia-
betes medications and the glycemic control which was
found poorer among those not adherent to medications [17,
18]. Similarly, low medication adherence was associated
with low treatment satisfaction with antipsychotics and
poor psychiatric score in people with schizophrenia [19],

while, exposure of patients with hypertension to a short-
term adherence therapy was sufficient to reduce blood
pressure and improve their adherence to medication [20].

In an effort to better understand the patients’ medica-
tion-taking behaviors, researchers have differentiated be-
tween two types of non-adherence, intentional and
unintentional [9]. In this study, the validated 8-item Mor-
isky scale was used to identify patients with adherence
problems. It is based on the intentional/unintentional non-
adherence classification and recognizes these two main
types of non-adherence using eight items [21]. However, it
does not reveal the underlying cause for this burden and
thus a separate question was added to identify the major
driver(s) of low medication adherence in the Jordanian
population [22, 23]. With a greater understanding of when
and why non-adherence occurs, we might be able to in-
tervene effectively before it becomes established.

Aim of study

The aim of this study was to assess the rate of adherence to
long-term therapy for chronic illnesses in Jordan and to
find whether lack of medication knowledge was linked to
patients’ self-reported medication non-adherence. This will
indirectly reveal the importance of patient counseling over
the time to improve their adherence to prescriptions as well
as the important role that clinical as well as community
pharmacists must play in the Jordanian health care system.

Ethical approval

The study was designed to comply with the code of ethics
of the declaration of Helsinki. All study participants were
fully briefed, and data was collected only for those patients
who provided their consent.

Methods
Study subjects

The study was conducted in the out-patient clinics of two
Jordanian hospitals (The University of Jordan Hospital and
Jordan Hospital). Adult patients, with age of 18 years old
or more who had been taking medications for at least
3 months and had a minimum of one chronic condition
were included in the study. Examples of chronic conditions
include hypertension, asthma, osteoporosis, diabetes mel-
litus, and chronic kidney disease. Patients who could not
communicate in Arabic or with mental disability were
excluded from this study.

@ Springer



506

Int J Clin Pharm (2015) 37:504-510

Study design and data collection

This was a cross sectional survey which was carried out
from November 2013 to July 2014. Data was collected
from 902 patients by a questionnaire through a 5 to 10-min
face-to-face interview.

In addition to our exposure and outcome variable of
interest, i.e. medication knowledge and adherence respec-
tively, socio-demographic variables were collected such as
age, gender, number of chronic diseases and of medica-
tions, education level, income, insurance and marital status.
Knowledge was assessed by a modified version of the
McPherson index [13, 17]. During the interview, par-
ticipants were asked to list all the currently prescribed
medications (brand name and/or scientific name), their
indications (use and/or specific mechanism of action), di-
rections for use, adverse effects (at least one of each pre-
scribed medication) and what to do if they missed a dose
(Medication knowledge assessment tool available as elec-
tronic supplementary material). The participants were
considered knowledgeable if they were able to identify the
aforementioned information about all their medications.
The number of correct responses was used to assess the
total medication knowledge score. Thereafter, the total
medication knowledge score was evaluated out of seven for
each participant.

Self-reported medication adherence was measured by
the Arabic-translated 8-item Morisky Medication Adher-
ence Scale (MMAS-8). The MMAS-8 proved to be reliable
(alpha = 0.83) with good concurrent and predictive va-
lidity in patients with hypertension and might function as a
screening tool in clinical settings with other patient groups
[19, 21, 24-26]. It comprises eight questions that recognize
intentional and unintentional non-adherence: “Do you
sometimes forget to take your medication?” (unintention-
al), “In the past 2 weeks, were there any days you did not
take your medication for any reason other than forgetting?”
(intentional), “Have you ever cut back or stopped taking
your medication without telling your doctor because you
felt worse when you took it?” (intentional), “When you
travel or leave home, do you sometimes forget to bring
along your medications?” (unintentional), “Did you take
your medication yesterday?” (unintentional), “When you
feel better, do you sometimes stop taking your medicine?”
(intentional), “Taking medication every day is a real in-
convenience for some people. Do you ever feel hassled
about sticking to your treatment plan?” (intentional),
“How often do you have difficulty remembering to take all
your medications?” (unintentional). Response categories
were yes/no for each item, scored 1/0 respectively. Highly
adherent patients were identified with the score of 8 on the
scale, medium adherers with a score of 6 to <8, and low
adherers with a score of <6 [21].
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Statistical analysis

The baseline demographic variables were summarized and
compared using the independent sample U-Mann Whitney
test. Patients’ adherence was treated as a dichotomous
variable with a cut-off value of 6. Patients’ knowledge was
decoded similarly and considered as a dichotomous vari-
able with a cut-off value of 4. The correlation between
patients’ knowledge and adherence was examined using
logistic regression accounting for covariates. The effects of
other factors such as insurance status, income and number
of medications on adherence were assessed using Chi
square. IBM SPSS® 20 software was used to perform the
statistical analysis (IBM Corporation, Armonk, NY, 2011,
USA). All hypothesis testing was two-sided, with a prob-
ability value (p value) of <0.05 deemed as significant.

Results

The sociodemographic characteristics of the 902 par-
ticipants included in this study are shown in Table 1. The
mean age of the respondents was 55.4 £ 13.8 years, with
36.6 % older than 60 years, and 57.5 % female. A total of
50.7 % of the responders received a higher education,
75.5 % had an intermediate income and 85 % were mar-
ried. Most of the patients (82.2 %) had three or fewer
chronic diseases and were receiving four or less medica-
tions (67.4 %). The mean number of diseases was
2.4 £ 1.4 and the mean number of prescribed medication
was 3.9 £ 2.63. In addition, medical insurance was ob-
served in 75.2 % of our sample.

The knowledge score ranged between 0 and 7 with a
mean = SD value equals to 3.7 &= 1.7. The median score
was 4. Most of the patients were aware about their
medication names, why they were on these medications
and how to take them. Poor knowledge was observed in
particular with question number 5: ‘Do you know the
possible side effects of your medication?’ with 85.6 % of
non-responders (Table 2). Only 1.4 % of the population
was able to answer correctly all the medication knowledge
questions. Using the median medication knowledge score
of 4, we compared patients’ characteristics between those
with a high score (>4) and those with a low score (<4).
Based on this categorization, 62.3 % of the population was
found to have a high knowledge score while 37.7 % were
recognized as not knowledgeable.

The mean + SD medication adherence score was
5.2 + 1.8. Just 6.7 % of the participants were highly ad-
herent to their medications, identified with a score of 8 on
the scale, 19.9 % were medium adherent with a score of 6
to <8 on the scale while most of the population (73.4 %)
were non adherent to their medications (score < 6). Most
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Table 1 Sociodemographic characteristics of the participants
(N =902)
Characteristics %
Gender

Male 42.5

Female 57.5
Age (y)

<40 11.4

40-60 52.0

>60 36.6
Education level

Iliterate 6.0

Elementary 223

High school 21.0

Higher education 50.7
Income

Low (<500JD) 13.1

Intermediate (500-1000JD) 75.5

High (>1000JD) 11.4
Marital status

Single 9.1

Married 85.0

Divorced 2.9

Widow 3.0
Insurance

Yes 75.2

No 24.8
Number of chronic diseases

<3 82.2

4-6 16.5

7-9 1.3
Number of medications

<4 67.4

5-10 30.5

11-17 2.1

Table 2 Percentage of correct responses in the knowledge assess-
ment tool

Drug knowledge item Correct response

frequency (%)

Names of all medication 63.7
Purpose of medication 76.8
How to take the medication 78.9
When to take the medication 45.2
Medication side effects 14.4
What to do if side effects occurred 48.7
What to do if a dose was missed 45.0

of the patients forgot sometimes to take their medication
and were also feeling hassled about sticking to their
treatment plan. This is in accordance with the reasons that
mostly affect patients’ adherence, as 38.4 % of the par-
ticipants found ‘forgetfulness’ the main barrier to stick to
their regimen and 13.6 % stated that ‘they don’t like
medicines’. In addition, 11.6 % of the population found
‘other’ reasons than those mentioned in Table 3 as the
major barrier to adherence (Table 3). One ‘other’ reason
most commonly expressed by the patients was running out
of prescription from the hospital, which mainly concerns
patients with high level of insurance.

A significant positive relationship between the total
medication knowledge score and the medication adherence
scale was found. The Spearman rank-order correlation
coefficient was r = 0.357 (p < 0.001). Correct classifica-
tion of adherence was based on the dichotomous low ver-
sus high knowledge score and had a rate of 73.4 %.

The effect of each item in the medication knowledge
assessment tool on medication adherence was investigated
showing that patients’ knowledge regarding their chronic
medication names, how to take them, what to do if side
effects occurred and what to do if a dose was missed, were
all associated with a greater adherence to medication
regimens (p < 0.05) (Table 4).

In the multivariate model, age, gender, education, in-
come, marital status, number of medications, number of
diseases, and insurance were evaluated with respect to
medication knowledge or adherence. Odd ratios of the
predictors with a significant p value are shown in Tables 5
and 6.

Logistic regression showed a significant relationship
between high medication knowledge and medication ad-
herence (OR = 2.14). As shown in Table 5 and 6, patients
with higher education and those with higher income were
found to have both higher knowledge and adherence levels.

Table 3 Reasons that mostly impede patients from taking their
medication

Reason %o

Cost of drug 5.7
Forgetfulness 384
Side effects of drug 11.1
The drug will not improve my condition 39
I don’t need drug 1.8
Drug is ineffective 0.8
I don’t like medications 13.6
Condition improved / I feel better 44
Taking too many drugs 8.8
Others 11.6
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Table 4 Effect of each item in the medication knowledge assessment
tool on medication adherence

Question OR (95 % CI) p

Names of all medication 1.471 (1.009-2.142)  0.045
1.143 (0.686-1.903) NS
1.853 (1.053-3.262)  0.032
1.371 (0.985-1.909) NS

0.819 (0.525-1.277) NS

Purpose of medication

How to take the medication
When to take the medication
Medication side effects

What to do if side effects occurred 1.590 (1.165-2.170)  0.003
What to do if a dose was missed 2.014 (1.477-2.746)  0.001
Table 5 Covariates affecting high medication knowledge
(score > 4)

Predictor OR (95 % CI) )4
Patients younger than 60 years 2.62 (1.976-3.468) 0.001
Patients with higher education 3.82 (2.824-5.179) 0.001
Patients taking <4 medications 3.46 (2.583-4.622) 0.001
Patients without an insurance 1.50 (1.083-2.065) 0.014
Patients with high income 1.80 (1.213-2.642) 0.003
Patients with <3 chronic diseases 2.74 (1.931-3.874) 0.001

Table 6 Covariates affecting medium/high medication adherence
(score 6-8)

Predictor OR (95 % CI) )4

High medication knowledge 2.14 (1.538-2.970) 0.001

(score > 4)
1.52 (1.006-2.299) 0.047
1.84 (1.197-2.830) 0.005

Patients with higher education

Patients with high Income

Moreover, younger patients, those with fewer chronic
diseases and fewer medication as well as patients without
any type of insurance were all significantly more likely to
have a higher knowledge score (Table 5).

Discussion

This is a two-site cross-sectional study which was conducted
in Jordan, the aim of which is to assess the rate of adherence
to long-term therapy for chronic illnesses and to find whether
or not the lack of medication knowledge was linked to pa-
tients’ self-reported medication non-adherence. The ma-
jority of our sample is comprised of patients who are
receiving four or less medications for three or less diseases.
When knowledge about the use of medications was
evaluated as a score out of 7, patients were found to be
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modestly knowledgeable with about 60 % having a score of
equal to or >4. Expectedly, younger age, higher education
levels, high income, less medications and fewer diseases
were significant predictors of higher knowledge levels. In-
terestingly, patients without medical insurance were more
knowledgeable about their medications, which might indi-
cate that when patients pay for their medication and medical
visits, they tend to educate themselves more about their
disease and/or prescription medications. On the other hand,
more than 70 % of the patients were considered low adher-
ers, with forgetfulness, and aversion to medications being the
most common reasons of non-adherence. Higher education
and income were associated with higher adherence levels.

Our results show that there was a significant relationship
between knowledge about medications and tendency to
adhere to long-term treatments. Logistic regressions
showed that knowledgeable patients are twice as likely to
have moderate-to-high adherence as their unknowledgeable
counterparts. Specifically, patients’ knowledge regarding
the names of their medications, how to take them, what to
do if side effects occurred and what to do if a dose was
missed, were all associated with a greater adherence to
medication regimens.

To our knowledge, this is the largest, two-site study to
evaluate the relationship between knowledge about chronic
medications and adherence in Jordan. Several studies have
also attempted to identify the factors associated with ad-
herence to chronic medications for certain classes of drug
therapy in Jordan [18, 20, 27]. Similarly, most of the
available studies focused on the adherence to medications
prescribed for the management of one illness, such as
diabetes mellitus or hypertension [16, 20, 21, 27-29].
Others focused on the adherence to only one oral chronic
medication, not all chronic prescription items [13]. All of
these studies identified knowledge as a major predictor for
patient medication non-adherence contributing to a poorer
control of the disease. Our study included patients with any
type of chronic illness, making our results more general-
izable to other diseases. In addition, our study used a
validated, reliable tool for the assessment of medication
adherence, the 8-item Morisky scale, which covers both
intentional and non-intentional classes of non-adherence.
To further recognize the reason(s) that mostly im-
pede(s) the Jordanian patients from taking their medication,
a separate question was added. This was not done in pre-
vious similar studies [13, 16, 20, 29].

Our study is limited by the inherent nature of cross-
sectional studies, which lack the ability to identify causa-
tion and only allow detecting an association between
knowledge and adherence. Although we had collected data
from patients in two major hospitals in Amman, the capital
of Jordan, where most Jordanians seek medical services,
we still cannot generalize results obtained from these two
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medical centers to others in the same city or different cities
of Jordan. Moreover, patients with mental disorders or
those unable to communicate in Arabic were not included
in the study which might have led to the over estimation of
adherence by including patients with higher level of cog-
nition and educational status.

Like studies based on self-reported measures, this study
is liable to recall bias. reflection of adherence is always
dependent on the honesty of responders; some might not
disclose non-adherence as it might be deemed undesirable
behavior, especially as this study was a face-to-face in-
terview. Another limitation of our study is that it did not
evaluate the relationship between adherence and whether
or not the disease was controlled. Since this study included
patients with multiple long-term diseases, such as hyper-
tension, diabetes mellitus, dyslipidemia, rheumatoid
arthritis, and respiratory system diseases, it would have
been complicated to monitor each patient for the different
parameters associated to each disease’s control.

Conclusion

Our study shows that forgetfulness and aversion toward
medications were the most common barriers to medication
adherence. This implicates that clinicians and health care
policy makers should direct their effort toward two main
strategies to improve adherence, increasing awareness and
education of effective ways to remind patients of their
medications such as caregiver assistance, memos, or re-
minders. In addition, health care providers should seek
methods to improve patients’ perceptions and beliefs about
their medications. This study indicates that although our
patients are modestly knowledgeable about their medica-
tions, the majority of them lack knowledge in certain
aspects related to their medications, namely, the timing of
their medications, side effects of their medications, and
their attitudes toward side effects and missed doses. Again,
interventions by health care providers especially pharma-
cists, to counsel patients and increase their knowledge with
regard of the aforementioned aspects is pivotal. Future
research should aim to evaluate the effect of various
strategies which enhance patients’ memory, improve their
beliefs or increase patients’ medication knowledge on pa-
tients’ adherence to long-term medications.
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