
RESEARCH ARTICLE

Effect of patients beliefs about medications on adherence to drugs
in diabetic patients attending family medicine outpatient clinic
in Ismailia, Egypt

Hend Mikhail Salama1 & Rabab Atta Saudi1

Received: 23 January 2020 /Accepted: 10 July 2020
# Springer Nature Switzerland AG 2020

Abstract
Background Adherence affected by many factors in the patient or in the treatment. One of these factors is beliefs about medicine,
which is modifiable. This study aimed to assess the effect of beliefs about medicines on adherence to medications in diabetic
patients.
Methods It is a cross-sectional descriptive-analytic study, conducted between March 2019 and June 2019, in Family medicine
outpatient clinic, Suez Canal University, Egypt. A consecutive sample of diabetic patients presented to the clinic in the period of
study was included until fulfilling sample size (82 patients). They filled validated questionnaires of the Morisky Medication
Adherence Scale, Beliefs about Medicine, and socio-demographic characteristics.
Results About half of the patients were non-adherent (54.9%). The necessity beliefs mean was 18.6, while the median was 20,
concerns beliefs mean was 14.2, while the median was 14, overuse beliefs mean was 12.2, while the median was 13, finally mean
and median of harm score was 11.0. There was a statistically significant relationship between age, education, concern, and harm
score with adherence (p = 0.04, 0.02, < 0.001, and 0.03). Age was a positive predictor of adherence; and concern beliefs score
was a negative predictor of adherence.
Conclusions Physicians should inquire about their patient medication beliefs and its effect on patient adherence to discover and
solve concerns of diabetic patients to improve non-adherence.
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Introduction

Chronic illness is an important worldwide health problem; due
to the increasing number of patients affected. World Health
Organization (WHO) mentioned that the patients diagnosed
with type-2 diabetes mellitus increased from 108 to 422 mil-
lion [1]. The adherence to medication in diabetes mellitus
patients was found to be sub-optimal. There is a need for better
approaches of primary health care physicians’ in the manage-
ment of individual patients, by taking into account their

medication adherence levels, which is essential for successful
diabetes treatment [2].

Adherence to treatment regimens in type-2 diabetes pa-
tients varies widely from 36 to 93%. Patient’s acceptance of
medical regimens and doctors’ advicemay be affected by their
own beliefs about their illness andmedications. Therefore, it is
important to consider beliefs when providing health education
and/or giving medical treatment [3].

Diabetes leads to complications as increased morbidity and
early mortality due to inadequately controlled diabetes,
resulting in a high burden to patients, their families, society,
and health care systems globally [4]. Diabetic patients need to
perform self-care activities to prevent complications related to
inadequate glucose control and to improve their quality of life.
Hence, it is important to evaluate the adherence to diabetes
self-care to identify and solve the problem in diabetes man-
agement; which improves diabetes control and alleviates the
burden of complications [5].
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Adherence was defined as “the extent to which a person’s
behavior, taking medication, following a diet, and/or execut-
ing lifestyle changes, corresponds to agreed recommendations
from a healthcare provider” [6]. Non-adherence classified as
intentional, and unintentional: unintentional if a patient does
not take the medicine due to forgetfulness or inaccessible,
however, intentional if the cause is personal beliefs or evalu-
ation to the medicine [7].

Non-adherence affected by many factors in the patient or
treatment [8, 9]. One of those factors is beliefs about medicine,
which can be modified [9]. Many researchers recommend a
patient-centered approach when managing non-adherence
problem [10]. This can be achieved by asking about patients’
beliefs about medicines, which is an essential factor affecting
adherence [11, 12].

In a recent study on 343 participants about the impact of the
patient beliefs on adherence; 54% reported low adherence,
adherence was affected by at least one barrier in 51%, and
52% of all sample reported negativemore than positive beliefs
about medicines. When beliefs and barriers are compared to-
gether, barriers have no impact on adherence while patients’
negative beliefs affected adherence as 49% of the sample was
less likely to adhere than those with more positive beliefs [13].
In another study in Palestine on chronic diseases, 69.5% of the
patients were non-adherent [14].

Also, another study about patient beliefs about anti-
hyperglycemic and anti-hypertensive treatment reported that
diabetic patients with diminished health literacy were con-
cerned about the harmfulness of drugs, so they under-use
medicines and have higher blood pressure [15].

In this study, we focus on beliefs about medicines because
it is an important and modifiable cause of non-adherence
through educational and psycho-social interventions. This
study aimed to assess the effect of beliefs about medicines
on adherence to medications in diabetic patients to raise phy-
sicians’ awareness about the problem and improve the patient-
centered approach in managing non-adherence due to pa-
tients’ beliefs.

Subjects and methods

Study design and setting

This study is a cross-sectional descriptive-analytic study; it
was conducted between March 2019 and June 2019, It was
carried out in the Family medicine outpatient clinic in the Suez
Canal University Hospital in Ismailia city, Egypt.

Study population

All Patients with type-2 diabetes mellitus presented to Family
Medicine outpatient clinic during the study period, which

fulfilled the inclusion criteria and agreed to participate in the
study were included.

Inclusion and exclusion criteria

Adult participants aged above 18 years old, male or female,
those who have literacy and could understand the question-
naire, have diabetes type 2, and on a treatment regimen for
diabetes were included in the study. Those who were very sick
or refused to participate were excluded from the study.

Sampling

It was planned to take a sample sufficient to demonstrate a
69.5% prevalence of non-adherence among patients with
chronic illness. The sample size was calculated using the fol-
lowing formula: [16].

n ¼ Z∝=2

E

� �2
*P 1−Pð Þ

Where:
n = sample size.
Zα/2 = 1.96 (The critical value that divides the central 95%

of the Z distribution from the 5% in the tail).
P1 = Prevalence/proportion in the study group = 69.5%

[14].
E =Margin of error = 10%.
So, by calculation, the sample size was 82 patients.

Consecutive convenience sample of type-2 diabetic patients
from those presented to the family medicine outpatient clinic
in the period of study (May–June 2019) was included to fulfill
the sample size.

Study tools

The questionnaire contained three parts:
Part 1 contains socio-demographic and medical character-

istics: age, sex, residence, level of education, work, income,
marital status, if patient lives alone, co-morbidities, and the
number of medications used daily.

Part 2 Morisky Medication Adherence Scale (MMAS-8).
Adherence was assessed by the Arabic version of the

Morisky Medication Adherence Scale (MMAS) [17], a valid
instrument and has been validated on other Arabic patients
suffering from chronic diseases. MMAS consists of eight
items that target specific medication-taking behavior and ad-
herence. The first seven items with dichotomous responses
(yes/no). The total score of MMAS ranges from 0 to 8, with
higher scores representing better adherence. In this study,
MMAS score below 6 indicates non-adherence, a score be-
tween 6 and 7 represent medium adherence and a score of 8 is
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high adherence [18]. The tool faced validity and reliability
with Cronbach’s α of 0.75 [19].

Part 3 Beliefs about Medicine Questionnaire: (BMQ-
Specific and BMQ-General) a self-reporting measure with
proven validity, and reliability [20]. It consists of 18 items
and two sections. The two sections of the BMQ can
be used in combination or separately. (1) BMQ-
Specific: consists of two 5-item factors to assess beliefs
about the necessity of prescribed medication (Specific-
Necessity) and concerns about prescribed medication
due to beliefs about the danger of dependence and
long-term toxicity and disruptive effects of medication
(Specific-Concerns). Each part of the specific question-
naire has a score ranging from five to 25. (2) BMQ-
General contains two 4-item factors to assess beliefs
about the medicines that are harmful, addictive, poisons,
and not be taken continuously (General-Harm) and med-
icines are overused by doctors (General-Overuse). Each
part of the general questionnaire has a potential score
ranging from four to 20 [20].

Translation of questionnaire

Using accepted guidelines for translation–back-translation.
The Beliefs about Medicine questionnaire was translated into
Arabic. It was back-translated into English by a bilingual con-
sultant, and then both translators counsel for necessary mod-
ifications, restatement, and rewording then the questionnaire
faced validaty by three expert opinions with no major modi-
fications. A pilot study carried out on 30 patients before the
study to assess the feasibility and reliability of the question-
naire, with acceptable Cronbach’s α of 0.7.

Data collection

Data collected by a nurse, who works in the Family Medicine
Outpatient Clinic. Privacy and confidentiality confirmed
throughout the process of data collection. Data were collected
From May to June 2019. The research protocol was approved
by the Faculty of Medicine, Suez Canal University Research
Ethics Committee, protecting human subjects. Participants
were provided with information about the background of the
study and informed that participation is voluntary, they could
withdraw from the study at any time and informed consent
was obtained from patients. All data is confidential to the
researcher and was anonymous, data saved on a computer
with password protection and encryption.

To avoid recall bias counting of patient pills was done as
they get their medicines with them to the clinic. To avoid
selection bias a nurse was responsible for data collection after
training her.

Outcome variables

Adherence to antidiabetic medications and patients’ beliefs
about medications.

Statistical analysis

Collected data were analyzed using SPSS version 24. Data
were tested for normality using the Shapiro-Wilk test.
Categorical and descriptive data were presented in frequencies
and percentages. Continuous data were presented as mean ±
SD, median and inter-quartile range (IQR). The chi-squared
test was used as a test of significance to compare categorical
data, and a non-parametric test (Mann-Whitney test) was used
for relationships between categorical variables and continuous
non-normally distributed variables. Binary Logistic regression
analysis for adherence was performed. Tests were two-tailed
and P value was considered significant if <0.05.

Research ethics

The Ethics Committee of Faculty of Medicine, Suez Canal
University approved the study in November 2018 (code
3223#). Informed consent was obtained from all participants
included in the study.

Results

Our study included 82 diabetic patients; age mean ± SD is
52.98 ± 13.0 years. The majority of patients were married
and females. About half of the sample 37 (45.1%) have dia-
betes for 5 to 10 years. About two-thirds of patients 55
(67.1%) have more than 2 chronic conditions, the mean of
total daily medications was 4.3 (Table 1).

Table 2 shows that half of the patients 45 (54.9%) were
non-adherent to diabetes treatment. The mean of necessity
beliefs score was 18.6 ± 3.5, while the mean of concerns be-
liefs was 14.2 ± 4.3, mean of overuse beliefs was 12.2 ± 2.8,
and mean of harm score was 11.0 ± 3.0.

Patients aged 50 years or more were more adherent than
younger patients (p = 0.04), also patients with education lower
than secondary school were more adherent than higher edu-
cated patients (p = 0.02) (Table 3) Educated patients have
higher concern beliefs than less educated (p = 0.01). Patients
with higher scores of concern beliefs were non-adherent
(p < 0.001). In addition, patients with higher scores of harm
beliefs were non-adherent (p = 0.03) (Table 4).

Table 5 shows that age was a positive predictor for adher-
ence in diabetic patients; while concern beliefs were a nega-
tive predictor for adherence.
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Discussion

This study revealed that half of the patients were non-adherent
to diabetes treatment. Patients with higher scores of concern or
harm beliefs were non-adherent to their treatment. About one
third of the sample 29.3% have moderate adherence, and only
15.9% have high adherence to treatment. These findings sim-
ilar to a study in Nigeria stated that majority of the participants
55.6% had a low-level of medication adherence, while 5.6%
had high adherence level. The study demonstrated that pa-
tients with a negative belief or a negative perception about
the prescribed medication; the tendency for non-adherence
very high [21]. Similar findings were reported by Studies con-
ducted in a Chinese type-2 diabetic population; showed that
54.6% of patients with type-2 diabetes reported poor adher-
ence to oral anti-diabetic drugs and 45.4% of patients reported
adherence [22]. This rate of low adherence in our study is
higher than rates reported in a study in Saudi Arabia which
stated that High levels of adherence were reported in 40%,
moderate levels with 37%, and low adherence with 23%
[23]. However, another study in Palestine revealed better ad-
herence scores; it reported that 58% of diabetic patients were
considered highly adherent while 2.5%of patients considered
low adherence [24]. The differences in adherence level could
be attributed to factors linked to the health care settings, socio-
economic status, and methods used for adherence assessment.
For example, the Palestine study was conducted in primary
health care where treatment regimens may be less complex
compared to our patients who received care in a hospital
setting.

The current study revealed that patients have a high-level
of belief about the specific necessity concerning anti-diabetic
treatments, with a mean score of specific necessity (18.6 ±
3.5) indicating high perceptions of personal need for the dia-
betes medication to maintain the current and future health.
Another studies reported a moderate level of specific necessity
belief about anti-diabetic medicines in Jordan and Pakistan.
[25, 26] .

Moderate concerns about potential negative effects of med-
icines were also observed in the current study with a mean of
(14.2 ± 4.3). Moderate concerns about potential negative ef-
fects of medicines were also observed in other studies [27].
While the Pakistan study reported a mean of concern beliefs
(16.47 ± 2.3) which is higher than that reported by our study
[26]. The likely explanation of this finding is that patients
usually have negative perceptions about medicines as a whole,
and a propensity to see medicine as inherently harmful.
Sometimes beliefs may be correlated with bad patient experi-
ences with the use of medicines in general, worse experience
acquired from surrounding patients with prior use of medi-
cine, poor patient awareness of drugs.

In the current study, the mean score of specific necessity
(18.6 ± 3.5) is more than the mean score of specific concern

Table 1 Socio-demographic characteristics (n = 82)

Count %

Age(years) <40 10 12.2

40- 21 25.6

50- 25 30.5

≥60 26 31.7

Mean ± SD 52.98 ± 13.0

Gender Male 12 14.6

Female 70 85.4

Marital status Without family 16 19.5

Have family 66 80.5

Education No formal Schooling 47 57.3

Primary/ Prep.
school

13 15.9

secondary school 21 25.6

High education 1 1.2

Income Insufficient 55 67.1

Sufficient 27 32.9

Residency Rural 45 54.9

Urban 37 45.1

Duration of diabetes (years) ≤5 17 20.7

>5–10 37 45.1

>10 years 28 34.1

Live alone No 71 86.6

Yes 11 14.4

Comorbidity
(N of chronic conditions)

1 9 11

2 18 22

>2 55 67.1

Number of medications for
diabetes

1 16 19.5

2 62 75.6

>2 4 4.9

Number of all daily medications Mean ± SD 4.3 ± 2.26

Table 2 Adherence to diabetes medications and beliefs of study sample
(n = 82)

Count %

Adherence to Diabetes medications Non-adherence 45 54.9

Medium adherence 24 29.3

High adherence 13 15.9

Specific Necessity beliefs Mean ± SD
Median (IQR)

18.6 ± 3.5
20 (18–20)

Specific Concern beliefs Mean ± SD
Median (IQR)

14.2 ± 4.3
14 (11–17)

General Overuse beliefs Mean ± SD
Median (IQR)

12.2 ± 2.8
13 (10–14)

General Harm beliefs Mean ± SD
Median (IQR)

11.0 ± 3.0
11 (8–13)
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(14.2 ± 4.3), these results are congruent to a study conducted
in National Diabetes Center in Iraq which stated that the mean
score of specific necessity (19.29 ± 4.51) is more than the
mean score of specific concern (14.27 ± 5.58) [28]. Other
studies in Pakistan and Gaza [26, 29]; reported that the mean
score of specific necessity is less than the mean score of spe-
cific concern which indicates the expectation of lower medi-
cation adherence likely due to patients’ concerns about side-
effects and poor health-care quality in the health facility.

The mean of overuse beliefs was lower than another study
in Jordon. This may be due to a different culture, and the
comparative study on all chronic diseases, not diabetes [20].
However, another study reported a lower mean of overuse
beliefs of 8.7 and a median of 9 [19], this result was in patients
with chronic conditions in another culture, different aware-
ness, and religion in Indianapolis.

The mean harm score was lower than previous studies
mentioned higher harm score [19, 20]. However.

The patients of the comparable study were taking more
medications than our study with mean of the number of med-
ications 5.3 ± 4.1 that is higher than our study number of med-
ications. This could be explained by different cultures, reli-
gion, and health awareness [30].

Our study analysis showed that positive beliefs about the
necessity of medication had recorded the highest mean. While
beliefs that medicines are generally harmful recorded the low-
est mean level. This result was consistent with Hussein et al.
study in 2017 in Iraq who found that most diabetic patients
strongly believe that anti-diabetic medications are necessary
for their current and future health (highest score) while beliefs
that medicines are generally harmful recorded the lowest
mean level [28].

Patients aged 50 years or more have higher adherence to
treatment than younger patients, Furthermore, patients with
education lower than secondary school were more adherent
to treatment than higher educated patients. This agreed with
the results of another study which revealed that elderly pa-
tients with no formal education background showed good ad-
herence compared to the young age group and educated sub-
jects [31]. This could be explained that educated patients had
more concern beliefs about medications, so adherence to treat-
ment lowered; further increase in awareness regarding diabe-
tes and its complication might be likely reasons for increased
adherence seen in elderly patients. However, this is in-
congruent with another study reported that the level of educa-
tion was a factor that affected motivation and adherence in
diabetic patients [32]. In another study, high adherence was
found in the younger age group and lesser adherence was
found in the elderly and middle age group [33].

Also, educated patients have a higher concern belief than
less educated patients. This is congruent with another study
reported a positive association between level of education and
concern and necessity beliefs [15]. Also, another study men-
tioned that concern beliefs in medicines are a significant pre-
dictor of forgetfulness and carelessness in medications taking
[9]. Also, a recent meta-analysis reported that higher adher-
ence was associated with fewer concerns about treatment [34].
Our study results are in an agreement with another study re-
ported that concerns were a negative predictor for adherence,
and necessity beliefs was positive predictor, however necessi-
ty not significant in our study [14].

Table 3 Comparison between adherent and non- adherent regarding
socio-demographic factors (n = 82)

Non-
adherent
n (%)

Adherent
n (%)

χ2 P value

Age

< 50 years 22 9 5.211 0.039*

≥ 50 years 23 28

Gender

Male 5 7 0.991 .361

Female 40 30

Marital status

Single/divorced/widow 10 6 0.466 .582

Married 35 31

Education

< secondary school 28 32 6.090 .023*

≥ secondary school 17 5

Income

Insufficient 31 24 0.149 .814

Sufficient 14 13

Residency

Rural 26 19 .339 .657

Urban 19 18

Duration of diabetes (years)

≤5 12 5 2.138 .178

>5 33 32

Live alone

No 40 31 .456 .532

Yes 5 6

Number of chronic conditions

≤2 16 11 .312 .641

>2 29 26

Anti-diabetic medications

1 11 5 1.545 .269

≥2 34 32

Number of daily medications

≤3 24 12 3.602 .075

>3 21 25

*Statistically significant (P < 0.05)
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In a recent matching study reported 37.0% of the patients
were accepting taking medication (a high necessity with low
concerns), while 49.7% had a high necessity with a high con-
cerns, the study found that adherence was related to patients’

beliefs about medication; the patients who were accepting
medication, have better adherence compared to other groups
that had significantly lower adherence similar to this study
concerns affected adherence [35].

Patients with higher scores of harm beliefs were non-ad-
herent. A previous study revealed a positive association be-
tween specific concerns about medications, perceived general
harmful effects of medications, and perceived overprescribing
of medications by physicians, and medication non-adherence
[19, 36].

Another study stated that the cases of forgetfulness and
carelessness in taking medications considered unintentional
non-adherence with no reflection on patient’s beliefs in med-
icines; interventions such as phone reminders or alarms not
likely to reduce non-adherence. They mentioned that there
was a strong association between patient belief in medications
and non-adherence [9]. Also, another study showed that neg-
ative beliefs affected adherence as 49% of the patients less
likely to adhere than those with more positive beliefs com-
pared to barriers for adherence [13].

Limitations of the study

The study may have some limitations as the sample size and
sampling method not randomized, with a questionable gener-
alization of results.

Conclusion

Adherence to medications affected by the patient own beliefs
about medications, especially concerns of the patients about
drugs, and this make a barrier to adherence. So it is important
to consider the patient medication beliefs, and solve patients
concerns to improve adherence and management of patients
by better interventions and education especially on concerns
of diabetic patients and side effects of medications to reduce
non-adherence.

Acknowledgements The authors would like to acknowledge all the par-
ticipants for their co-operation.

Compliance with ethical standards

Conflict of interest None declared.

Ethical approval All procedures performed in the study were following
the ethical standards of the institutional research committee of Faculty of
Medicine Suez Canal University and with the 1964 Helsinki declaration
and its later amendments.

Informed consent was obtained from all individual participants includ-
ed in the study.

Table 4 Differences of Beliefs about medicines scores by patient
characteristics and adherence

Necessity
mean
ranks

Concerns
mean
ranks

Overuse
mean
ranks

Harm
mean ranks

Age

< 50 years 36.21 45.98 47.81 42.77

≥ 50 years 44.72 38.77 37.67 40.73

P value .96 .182 .058 .703

Gender

Male 42.83 43.96 38.50 37.96

Female 41.27 41.08 42.01 42.11

P value .824 .697 .633 .573

Marital status

Single/divorced/widow 49.31 41.44 37.59 32.03

Married 39.61 41.52 42.45 43.80

P value .121 .991 .459 .074

Education

< secondary school 42.47 37.42 42.10 40.53

≥ secondary school 38.86 52.64 39.86 44.16

P value .520 .010* .703 .537

Income

Insufficient 43.53 43.11 42.16 43.43

Sufficient 37.37 38.22 40.15 37.57

P value .243 .380 .715 .291

Adherence

Not-adherent 41.26 50.71 41.83 46.64

Adherent 41.80 30.30 41.09 35.24

P value .913 .000** .888 .029*

*Statistically significant (P < 0.05)

Table 5 Binary logistic regression for adherence in study sample

B S.E. Wald df Sig. Exp(B)

Age .072 .029 6.021 1 .014* 1.075

Gender −.691- .840 .677 1 .411 .501

education .986 .657 2.251 1 .134 2.680

Necessity .003 .085 .001 1 .974 1.003

Concern −.240- .081 8.775 1 .003* .786

Overuse .181 .104 3.062 1 .080 1.199

Harm −.120- .109 1.228 1 .268 .887

Constant −1.733- 3.298 .276 1 .599 .177

Nagelkerke R Square .370, Chi-square 26.524, p .000,

* Statistically significant (P < 0.05)
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