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Introduction

Medication adherence has important therapeutic and economic 
consequences.[1,2] Medication adherence is believed to be 
influenced by factors beyond the traditional demographic and 
clinical factors.[3,4] In the Arab world, beliefs about medicines 
and illnesses are supposed to be different than those in Asia 
and Europe due to differences in culture, religion and degree of  
public health awareness.[5] Studies about beliefs in medicines in 
general and particularly its association with medication adherence 
are very few in the Arab world.[6,7] Therefore, the objectives of  
this study were to (1) assess medication adherence and beliefs 
about medicines and to (2) assess potential association between 
beliefs and medication adherence in patients with chronic 
diseases.

Methods

Setting and study design
This cross‑sectional study was carried out at the primary 
healthcare clinic of  Military Medical Services in Nablus, 
Palestine. Nablus is a major city in Northern West‑Bank of  
Palestine with approximately more than 200,000 inhabitants. 
The clinic where the study took place offers medical services 
and dispenses medications free of  charge for Palestinian military 
personnel. Sample size was calculated using Raosoft sample size 
calculator (http://www.raosoft.com/samplesize.html) assuming 
a margin of  error of  5%, a total population of  patients with 
chronic illness of  approximately 2000 and a response rate of  
90% based on the researcher’s observation during the pilot study. 
The estimated sample size will be a minimum of  130 patients. 
Convenience sampling method was used to recruit the required 
sample size. Recruitment was carried out by a pharmacist who 
works at the military medical services and is aware of  the working 
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system at the clinic. The recruitment process was carried out daily 
for 2 consecutive months in 2011. The pharmacist who was in 
charge of  patient recruitment process and data collection visited 
the clinic daily and stayed in the clinic between 10 am and 1 pm. 
All patients attending the primary health care clinic during the 
study period were asked to participate if  they report having the 
following characteristics: Having at least one chronic illness for 
at least 1 year, taking at least one medication on a regular basis 
and have not changed their medication in the past 3 months. 
The exclusion of  patients whose prescription medications have 
been changed more than once in the past 3 months was based 
on the idea that too many changes in prescribed medicines 
during a short period of  time suggest that patients’ therapeutic 
regimen has not been stabilized yet and the patient is not familiar 
with his medications yet. For the purpose of  this study, chronic 
illness was defined as one or more of  the followings: Diabetes 
mellitus (DM), cardiovascular diseases, rheumatoid arthritis (RA) 
or osteoarthritis. Median duration of  chronic illness for the study 
sample was calculated based on the longest duration of  chronic 
disease in each participant.

Ethical approval
The study objective and protocol was explained to patients and 
a verbal informed consent was obtained. All aspects of  the 
study protocol, including access to, use of  the patient clinical 
information and interview were authorized by the institutional 
review board (IRB) and the faculty of  graduate studies before 
initiation of  this study. The university IRB committee did not 
require the investigators to obtain a written consent because our 
study involved minimal risk and the research protocol did not 
involve any invasive intervention. However, the IRB required 
that the statement used to explain the purpose of  this study is 
the same for all patients. The interview with the participants was 
carried out at a private space in the clinic with no interruption 
from people who work in the clinic.

Tools
Medication adherence was measured using Morisky medication 
adherence scale (MMAS‑8©).[8] Approval to use and translate 
the MMAS‑8© into Arabic language was obtained from 
the developer. The translation was carried out according 
to standard forward and backward method. In the forward 
translation process the scale was translated into Arabic by 
language experts. In the backward translation process, the 
Arabic‑translated version was translated back into English 
language and the back‑translated version was sent to the 
developer for approval. Details of  the Arabic translation 
and its use were described previously.[9] The MMAS‑8© is an 
eight items questionnaire designed to measure medication 
adherence. It is composed of  seven Yes/No questions. The 
eighth question uses a 5‑point Likert scale. For the purpose 
of  this study, patients with a total MMAS‑8© score <8 were 
considered to be non‑adherent (poor/medium adherence) 
while those with a total MMAS‑8© score = 8 were considered 
to be adherent. Beliefs about medicines was assessed using 

beliefs about medicines questionnaire (BMQ).[10] Approval 
to use and translate BMQ was obtained from the developer. 
Translation of  BMQ was also carried out according to the 
standard forward and backward method. BMQ consists of  
two sections, general and specific. The specific section assesses 
patients’ beliefs about medications prescribed for a particular 
illness and comprises two scales assessing personal beliefs about 
the necessity of  prescribed medication for controlling their 
illness (5 statements) and concerns about the potential adverse 
consequences of  taking it (5 statements). The general section 
deals with more general beliefs about medicines and comprises 
two scales, the general‑overuse scale addresses views about the 
way in which medicines are used by doctors (4 statements) and 
the general‑harm scale which assesses beliefs about the degree 
to which they perceive medicines as essentially harmful. Each 
statement has a 5‑point Likert scale answers (strongly disagree, 
disagree, uncertain, agree and strongly agree). The answers are 
scored from 1 (strongly disagree) to 5 (strongly agree). Points 
of  each scale are summed to give a scale score. Higher scores 
indicate stronger beliefs in the concepts of  the scale.

Specific‑necessity and specific‑concerns scales have 5 items 
and scores range from 5 to 25. Higher specific‑necessity 
scores represent stronger perceptions of  personal need for the 
medication to maintain health now and in the future. Higher 
specific‑concerns scores represent stronger concerns about the 
potential negative effects of  the medication. The general‑overuse 
and the general‑harm scales range from 4 to 20. Higher scores 
on the general‑harm scale represent more negative views 
about medicines as a whole and a tendency to see medicines 
as fundamentally harmful, addictive poisons. Higher scores 
on the general‑overuse indicate more negative views about the 
way in which medicines are prescribed and beliefs that they are 
overused by doctors.

The interview of  each patient took to least 15 min. For patients 
with multiple chronic diseases, BMQ was applied to the chronic 
illness, which the patient had for the longest duration. A pilot test 
on 30 patients was carried out to optimize the Arabic phrasing 
of  the BMQ and MMAS‑8© questions. All other variables such 
as gender, age, marital status, level of  education, duration and 
types of  chronic illness and number of  medications used regularly 
were obtained directly from the patient.

Data analysis
The data were coded; entered and analyzed using Statistical 
Package for Social Sciences (SPSS; SPSS Inc., Chicago, IL, 
USA) program version 17. Internal consistency was tested 
using Cronbach’s alpha. A commonly accepted level of  internal 
consistency using Cronbach’s alpha is 0.7.[11] Descriptive analysis 
was carried out using median (lower‑upper quartiles [Q1‑Q3]) 
or mean ± standard deviation (SD). Categorical data were 
expressed as numbers with percentages. Association between 
demographic/clinical variables and level of  adherence was 
tested using Pearson Chi‑square test. Associations between 
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individual BMQ items and medication adherence level were 
assessed with Mann‑Whitney U‑test and Wilcoxon Z scores were 
presented. Multivariable logistic regression was conducted using 
demographic variables which showed a P < 0.05 in bivariate 
analyses as well as subscales of  BMQ. Unadjusted and adjusted 
odds ratios with 95% confidence intervals were calculated. The 
a priori level of  significance for all analyses was <0.05.

Results

General characteristics of the study sample
During the study period, a total of  220 patients agreed to 
participate in the study. One hundred and eighty seven met the 
inclusion criteria while 33 were excluded mostly because they 
had a recent change in their medication regimen. Those who 
met the inclusion criteria were interviewed and their responses 
to belief  and adherence scales were analyzed.

The mean ± SD age of  the participants was 58.6 ± 10.5 with 
a median of  60 and a range of  30‑87 years. Two‑thirds of  the 
participants were males (n = 123; 65.8%). Less than one‑third 
of  the participants (n = 56; 29.9%) were elderly. Participants 

reported an average of  1.9 ± 0.7 chronic illness (median = 2; 
Q1‑Q3: 1‑2); more than two‑thirds (n = 128; 68.4%) had 
multiple chronic illnesses. Hypertension (HTN) (136; 72.7%), 
type 2 DM (98; 52.4%) and cardiac insufficiency (52; 27.8%) 
were the most frequently reported chronic illness in the study 
sample. There were 62 (32.6%) patients who had both DM and 
HTN. Patients reported an average of  5.6 ± 2.7 (median = 5; 
Q1‑Q3: 4‑7) medications taken on a regular basis. The 
mean ± SD and median (Q1‑Q3) duration of  chronic disease/s 
for all patients was 8.1 ± 6.9 and 6 (3‑11) years respectively. 
More than half  of  the participants had less than high school 
education (n = 99; 52.9%).

Reported adherence of the study sample
The internal consistency of  the MMAS‑8© in our study 
was satisfactory (α =0.7). Fifty‑seven (30.5%) patients 
were adherent (MMAS‑8© adherence score = 8) while 
130 (69.5%) were non‑adherent (MMAS‑8© adherence score <8). 
Univariate analysis showed no significant association between 
adherence level and any of  the tested demographic and clinical 
variables [Table 1].

Table 1: Patient characteristic by adherence level
Variable Total (n=187) 

statistics: n (%)
Adherence level (n (%)) OR 

(95% CI)
P value

Non‑adherent statistics Adherent statistics
Age (years)

<65 131 (70.1) 96 (73.8) 35 (61.4) Reference 0.09
≥65 56 (29.9) 34 (26.2) 22 (38.6) 1.8 (0.92‑3.4)

Gender
Male 123 (65.8) 82 (63.1) 41 (71.9) Reference 0.24
Female 64 (34.2) 48 (36.9) 16 (28.1) 0.67 (0.34‑1.3)

Duration of  chronic illness (years)
<5 77 (41.2) 59 (45.4) 18 (31.6) Reference 0.08
≥5 110 (58.8) 71 (54.6) 39 (68.4) 0.6 (0.29‑1.1)

Marital status
Married 163 (87.2) 117 (90.0) 46 (80.7) Reference 0.09
Single/divorced/widowed 24 (12.8) 13 (10.0) 11 (19.3) 2.2 (0.9‑5.1)

Educational level
<college education 149 (79.7) 100 (76.9) 49 (86.0) Reference 0.16
≥college education 38 (20.3) 30 (23.1) 8 (14.0) 0.5 (0.23‑1.3)

Number of  chronic illness
1 59 (31.6) 41 (31.5) 18 (31.6) Reference 0.99
≥2 128 (68.4) 89 (68.5) 39 (68.4) 0.99 (0.5‑2)

Diabetes mellitus
No 89 (47.6) 57 (43.8) 32 (56.1) Reference 0.12
Yes 98 (52.4) 73 (56.2) 25 (43.9) 0.6 (0.33‑1.14)

Hypertension
No 51 (27.3) 33 (25.4) 18 (31.6) Reference 0.38
Yes 136 (72.7) 97 (74.6) 39 (68.4) 0.74 (0.37‑1.5)

Ischemic heart disease
No 135 (72.2) 91 (70) 44 (77.2) Reference 0.31
Yes 52 (27.8) 39 (30) 13 (22.8) 0.69 (0.33‑1.4)

Number of  medications
≤5 99 (52.9) 67 (51.5) 32 (56.1) Reference 0.56
>5 88 (47.1) 63 (48.5) 25 (43.9) 1.2 (0.64‑2.25)

CI: Confidence interval; OR: Odds ratio
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Reported answers to MMAS‑8© are presented in Table 2. Slightly 
more than one‑third (36.4%) of  the participants reported that 
they sometimes forgot to take their medications; 31.0% of  the 
participants reported that they did not take their medications 
on at least one occasion in the 2 weeks before the interview; 
12.8% of  the participants reported that they discontinued taking 
their medications without telling their doctor when they felt 
worse upon taking their medications; 6.4% of  the participants 
reported that they sometimes forgot to take their medications 
with them when they traveled or left home; 92.0% of  the 
participants reported taking all of  their medications on the day 
before the interview; 13.9% of  the participants reported that they 
stopped taking their medicines when they felt like their symptoms 
were under control; 32.1% of  the participants reported feeling 
hassled by their treatment plans; and finally 87.7% reported that 
they never or rarely had difficulty remembering to take all their 
medicines.

Reported beliefs and its impact on medication 
adherence
Internal consistency for the BMQ four subscales showed 
values between α =0.7‑0.8. The majority of  the participants 
endorsed the beliefs that (1) their current health depended on 
their medication and that (2) their medications kept them from 

getting worse. Concerns about medicines were also reported. 
Many participants indicated that they are worried about being 
obliged to take their medicines and about becoming too much 
dependent on their medications. Many patients endorsed the 
belief  that physicians have too much trust in medicines and that 
most medicines are addictive. However, few patients endorsed 
beliefs that medications were harmful [Table 3].

Analysis of  belief  scores using Mann‑Whitney test showed that 
adherent participants had significantly higher specific‑necessity 
belief  (N1), lower specific‑concern belief  (C1) and lower 
general‑overuse belief  (O1) and lower general‑harm belief  (H2) 
compared with non‑adherent participants [Table 3]. The 
overall specific‑necessity score was higher than the concerns 
score (P < 0.001). None of  the demographic and clinical 
variables was significantly associated with the level of  adherence. 
However, multivariate analysis showed that patients who had 
higher necessity beliefs had higher odds (1.107 [1.023‑1.197]) 
of  being adherent. On the other hand, patients who had higher 
concern beliefs had lower odds (0.908 [0.845‑0.975]) of  being 
adherent [Table 4].

Discussion

Over the past 30 years, a substantial number of  reports have 
been published about medication adherence. In most of  
these studies, emphasis was made on the relationship between 
demographic/clinical variables and adherence. However, it 
seems that most demographic and clinical variables had no or 
limited predictive ability to explain variations in adherence.[12] 
The other approach which successfully explained a great portion 
of  medication non‑adherence among patients with chronic 
diseases was behavioral models. Several studies have successfully 
shown good correlation between beliefs about medicines and 
medication adherence. A study by Phatak et al., found that 
beliefs about medicines alone explained 22.4% of  variation 
in non‑adherence to chronic drug therapy.[12] A study in Japan 
by Iihara et al., concluded that beliefs on which individual 
Japanese patients with chronic diseases attach value were 
potential factors for intentional non‑adherence.[13] A study 
by Mårdby et al., concluded that increased awareness of  the 
patient’s beliefs about medicines is needed and that health care 
providers should encourage patients to express their views about 
medicines in order to stimulate concordance and adherence to 
medication.[14] A study carried out in United States to examine 
the relationships between beliefs about medications, health 
literacy and self‑reported medication adherence concluded that 
patients who had negative beliefs about medications reported 
low medication adherence.[15]

In our study, patients strongly endorsed beliefs that medications 
are necessary for their health, but also reported concerns about 
taking medications on a regular basis. Since 46.8% expressed 
concerns about long‑term effects of  taking medications, it 
is important for health care workers to be aware of  these 
concerns and direct patients’ education and intervention 

Table 2: Self‑reported medication adherence behavior of 
study participants as determined by the MMAS‑8©

Item Number (%) of  
patients who 
answered yes

Do you sometimes forget to take your (health 
concern) pills?

68 (36.4)

People sometimes miss taking their medications 
for reasons other than forgetting. Thinking over 
the past 2 weeks, were there any days when you 
did not take your (health concern) medicine?

58 (31.0)

Have you ever cut back or stopped taking your 
medication without telling your doctor, because 
you felt worse when you took it?

24 (12.8)

When you travel or leave home, do you 
sometimes forget to bring along your (health 
concern) medication?

12 (6.4)

Did you take your (health concern) medicine 
yesterday?

72 (92.0)

When you feel like your (health concern) is 
under control, do you sometimes stop taking 
your medicine?

26 (13.9)

Taking medication every day is a real 
inconvenience for some people. Do you ever 
feel hassled about sticking to your (health 
concern) treatment plan?

60 (32.1)

How often do you have difficulty remembering 
to take all of  your medicine?

Never/rarely 164 (87.7)
Once in a while 4 (2.2)
Sometimes 18 (9.6)
Usually 1 (0.5)
All the time 0 (0)

MMAS‑8©: Morisky 8‑item medication adherence scale
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to minimize such concerns and consequently minimize 
non‑adherence. For example, patients who take medications 
for chronic illness like HTN or DM need to know that their 
medications are not addictive and that medication have an 
acceptable safety profile for long‑term use. A study investigated 
beliefs about medications held by people with RA found 
that age and level of  formal education had a weak negative 
association with specific‑concern scores.[16] The authors of  
the study concluded that most people with RA have positive 
beliefs about the necessity of  their medication. However, 
levels of  concern were high and associated with helplessness 
and non‑adherence.[16]

In our study, analysis showed significant association between 
adherence and specific‑necessity and specific‑concern. It was 
interesting to find that medication adherence was not associated 

with the number of  medications used. This might emphasize 
the idea that it is not the number of  medications that affects 
adherence; rather it is the belief  that medicines are important for 
one’s life which determines the level of  adherence. Therefore, 
assessment of  medication beliefs may be important for success 
of  medication improvement strategies. Health care providers 
should address the patient’s beliefs about medications in the 
hope of  improving medication adherence.

Our study had some limitations. A self‑report method was 
used to assess medication adherence. Although more precise 
estimates of  medication adherence can be obtained through 
direct methods, the self‑report assessment of  medication 
adherence provided a practical measure for this study. The 
validity of  the Arabic version of  adherence and belief  scales 
has not been tested and further studies are needed to confirm 
the validity of  both scales among patients in the Arab world. 
Regardless, this is one of  the few studies in the Arab world to 
investigate beliefs in medicines and to investigate the association 
between beliefs and adherence. Caution should be exercised in 
generalizing our study’s findings due to the use of  quota sample 
from one institution. Overestimation of  adherence may have 
occurred because self‑reporting was used for assessment. The 
presence of  multiple chronic diseases in most participants in our 
study made it difficult for us to compare the level of  adherence 
and beliefs in medicines for each category of  chronic illness. 
Studies reported different values for specific‑necessity and 

Table 4: Independent factors associated with adherence 
using binary logistic regression analysis

Variable β SE Wald 
test

P value Odds 
ratio

95% CI for OR
Lower Upper

N scale score 0.101 0.040 6.350 0.012 1.107 1.023 1.197
C scale score ‑0.097‑ 0.037 7.066 0.008 0.908 0.845 0.975
O scale score ‑0.041‑ 0.052 0.623 0.430 0.960 0.868 1.062
H scale score 0.037 0.044 0.719 0.396 1.038 0.952 1.132
CI: Confidence interval; β: The coefficient of  the predictor variables; SE: Standard error; 
N: Specific‑necessity scale; C: Specific‑concern scale; O: General‑overuse scale; H: General‑harm scale; 
OR: Odds ratio

Table 3: Response to BMQ items and participants’ scores for each item by adherence level
Statement Code Agree/strongly 

agree N (%)
Adherence level Wilcoxon 

Z scores
P value

Non‑adherent Adherent
Mean rank

Specific‑necessity
My life would be impossible without my medicines N1 122 (65.3) 86.92 110.14 −2.9 0.004
Without my medicines, I would be very sick N2 133 (71.1) 90.54 101.89 −1.4 0.15
My health, at present, depends on my medicines N3 149 (79.6) 93.13 95.97 −0.4 0.71
My medicines protect me from becoming worse N4 147 (78.6) 90.53 101.92 −1.5 0.12
My health in the future will depend on my medicines N5 111 (59.3) 92.53 97.34 −0.6 0.55

Specific‑concerns
I sometimes worry about the long‑term effects of  my medicines C1 87 (46.8) 99.82 80.72 −2.3 0.02
Having to take medicines worries me C2 109 (58.2) 96.21 88.96 −1.0 0.37
I sometimes worry about becoming too dependent on my medicines C3 108 (57.8) 95.36 90.89 −0.6 0.58
My medicines disrupt my life C4 43 (23.0) 98.08 84.70 −2.0 0.05
My medicines are a mystery to me C5 41 (22.0) 94.82 92.13 −0.3 0.73

General‑overuse
If  doctors had more time with patients, they would prescribe fewer 
medicines

O1 69 (36.9) 99.20 82.13 −2.0 0.042

Doctors use too many medicines O2 70 (37.5) 95.21 91.25 −0.5 0.64
Doctors place too much trust in medicines O3 124 (66.3) 92.91 96.48 −0.5 0.66
Natural remedies are safer than medicines O4 74 (45.0) 96.66 87.93 −1.0 0.30

General‑harm
Medicines do more harm than good H1 54 (28.9) 93.66 94.78 −0.1 0.9
People who take medicines should stop their treatment for a while 
every now and again

H2 38 (20.4) 99.07 82.45 −2.0 0.04

Most medicines are addictive H3 103 (55.1) 94.95 91.84 −0.4 0.71
All medicines are poisons H4 67 (41.2) 91.80 99.03 −0.9 0.37

BMQ: Beliefs about medicines questionnaire
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concerns when BMQ was used in different types of  chronic 
diseases suggesting that the impact of  medication belief  on 
adherence is dependent on the nature of  the disease.[17‑24]

The sample size used in our study was relatively small. No priori 
calculation of  power was conducted which might affect the 
generalization of  our findings. All abovementioned limitations 
need to be considered when interpreting the findings of  our study.

Conclusions

As a conclusion, stronger belief  in the necessity or concern of  
one’s medications is significantly associated with high adherence 
and that assessment of  medication belief  is important in 
understanding adherence of  chronic medication users. The 
BMQ may identify people at risk of  poor adherence providing 
opportunities to improve adherence. Our findings are consistent 
with those obtained by the analysis of  94 (N = 25,072) studies 
regarding adherence‑related beliefs about medicines. The 
study concluded that higher adherence was associated with 
stronger perceptions of  necessity of  treatment, OR = 1.742, 
95% CI [1.569, 1.934], P < 0.0001, and fewer concerns about 
treatment, OR = 0.504, 95% CI: [0.450, 0.564], P < 0.0001.[25]
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