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Abstract

Background: Medications are the primary tool used to prevent and manage non-communicable diseases
(NCD). The medical literature is rich with studies related to the adherence issues of NCD patients to
their medication regimen; however, there is a dearth of such studies on patients in Bahrain. Hence, this
study was conducted to measure medication adherence among patients with NCD in Bahrain primary
health centers (PHC).

Methods: A cross-sectional study was conducted on 400 patients with NCD who were following at PHC
in either NCD department or general outpatient clinics between February and March 2019. The data
was collected through face-to-face interviews and a questionnaire based on the Medication Adherence
Rating Scale (MARS) to measure patient’s adherence to medications.

Results: Only 19.5% of'the study participants were adherent. Use of medication reminders was associated
with adherence; 49.8% of the participants were not using any reminding method, and 32.3% linked
medication timing with their daily activities. Patients diagnosed with more than one disease and married
patients were more adherent. There was no statistically significant association between the patients'
demographic characteristics and adherence. Following a healthy diet and lifestyle was associated with
adherence.

Conclusion: The low level of adherence in patients with NCD indicates the need for increasing
awareness, especially regarding the health complications resulting from non-adherence to medications.
Doctors must ensure that their patients are adherent to their medication and healthy lifestyles, before
making changes in the dosage or medication.
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Background are permanent, leave residual disability, are caused
Chronic disease is a widely used term and has by non-reversible pathological alteration, require
variable definitions. According to the World Health ~ special training of the patient for rehabilitation,
Organization (WHO), “chronic diseases shouldhave ~ or may be expected to require a long period of
one or more of the following characteristics: they ~ supervision, observation, or care”.! On the other
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hand, the Center for Disease Control and Prevention
(CDC) defines chronic disease as “a condition
that lasts one year or more and requires ongoing
medical attention or a change in lifestyle or both,
such as Alzheimer’s disease, arthritis, breast cancer,
cervical cancer, colorectal (colon) cancer, diabetes,
epilepsy, gynecologic cancer, heart disease, high
blood pressure, lupus, multiple chronic conditions,
obesity, prediabetes, skin cancer, stroke, tooth
decay, and type 2 diabetes.”

The occurrence of chronic diseases is progressively
increasing, resulting in an urgent need for action in
health care, especially because of their social and
economic impact on the patients’ quality of life.
Chronic diseases are caused by multiple factors
including genetic, physiological, environmental,
and behavioral.’

The
is used to differentiate this group of diseases

term non-communicable disease (NCD)

from communicable (infectious) diseases like
hepatitis, human immunodeficiency virus (HIV),
acquired immunodeficiency syndrome (AIDS) and
tuberculosis.'*> The four major NCDs according to
WHO are cardiovascular diseases like heart attacks
and stroke, cancers, chronic respiratory diseases
such as chronic obstructive pulmonary disease and
asthma, as well as diabetes.?

In 2016, NCDs were the cause of 71% of deaths
(41 million of 57 million deaths) worldwide.
Around 15 million of those deaths were premature
deaths (patients’ age 30 to 70 years). There was a
significant relationship between premature mortality
from NCDs and a country’s economic status. The
proportion is extremely high in low- and middle-
income countries, where 78% of all NCD-related
deaths and 85% of premature deaths occurred.®

Medications are very important for preventing and
effectively managing chronic diseases; however,
literature-based evidence suggests that a lot of
patients with NCDs have problems adhering to their
prescribed medication regimen.” In fact, only around
half of them take their medications as prescribed
by their doctors.® According to WHO, adherence
to long-term therapies in developed countries is
about 50% and is significantly lower in developing
countries due to lack of resources and access to

health care.! WHO defines adherence as “the extent
to which a person’s behavior — taking medication,
following a diet, and/or executing lifestyle changes,
corresponds with recommendations from a health
care provider.” It suggests that increasing adherence
may greatly improve health than any changes
in specific medical treatments." Non-adherence
to medication is estimated to result in 125,000
deaths in the United States (US), mainly due to
cardiovascular disease each year.*® Furthermore, it is
thought that countless doctor visits and admissions,
diagnostic tests, and additional treatments could
be avoided if patients took their medication as
prescribed. Therefore, not only will non-adherence
to medication end in a poor clinical outcome, but it
will also increase medical expenses and worsen the
standard of life.®’

There are multiple causes of non-adherence to
medications such as forgetting to take them, not
understanding the instructions. or experiencing side
effects. Sometimes it is because of the medication
taste, smell, or inconvenient restraints while using
the medication (e.g., require avoiding sunlight or
milk products). Having to take the medication very
frequently or follow complicated instructions makes
it hard for some patients to adhere to the regimen.
On the other hand, patients can be in a denial phase
and not caring about getting better or thinking
that the medication cannot help or is not needed.
Also, after successfully controlling the disease,
they assume that the disease has been sufficiently
treated, and they no longer need medication. Other
factors that may lead to medication non-adherence
include fearing dependence on the medication,
encountering obstacles (difficulty
tablets or inability to access the medication), or lack
of trust in the doctor.?

swallowing

In a study conducted on the general population in the
US, adherence to medications was found to be 42%.
This low level of adherence was related to younger
age, ethnicity, using multiple health care providers,
and barriers to regular primary care access.’ In
India, the adherence to diabetic medications was
low at 45.4%, which was associated with the
literacy level, duration of the disease, number
of chronic conditions, lack of satisfaction in the
doctor—patient relationship, treatment at a private



facility, and lack of knowledge about the disease
and the effect of missing doses.* In Italy, only 39.3%
of the patients were adherent to their medications
and those with higher level of education and lesser
number of pills per day were more likely to adhere
to their medications.’ In the United Arab Emirates
(UAE), non-adherence was reported to be as high as
83.3%, which was associated with increase in age,
family history of chronic diseases, forgetfulness,
and polypharmacy. On the other hand, patients with
complications related to a chronic disease were
more adherent to their medications.'® In Brazil, non-
adherence was reported to be 66.2%; it was higher in
men and younger patients.'' In China, 34.9% of the
patients showed poor adherence and were mostly in
the younger age group, used antihypertensive agents
for a shorter duration, employed, and reported their
self-perceived health status as being “poor or very
poor.”!?

In Bahrain, NCDs were the leading cause of death
as they accounted for 75% of total deaths in 2017.
According to the Ministry of Health Statistics
of Bahrain, 67.75% of the population had been
diagnosed with at least one of the NCDs."* There
is scarce literature on adherence to medications
by NCD patients. Therefore, so we conducted this
study to measure medication adherence among
patients with chronic diseases in primary health
care in Bahrain.

Method and Materials

A cross-sectional study was conducted on patients
with chronic diseases who were followed up at
primary health centers (PHC) in both general
outpatient clinics and NCD clinics in February and
March 2019. A multistage sampling strategy was
used to select a total of 400 patients. There were a
total of 28 health centers distributed within the four
governorates of Bahrain; the Capital, Muharraq,
Northern, and Southern. A total of eight health
centers (two from each of the four governorates)
were selected and 50 patients were recruited from
each health center. Within each health center, NCD
patients were seen either in the general or in the
specialized NCD clinics. The researchers randomly
recruited 50% of the patients seen in the general
clinics and the other 50% from the NCD clinic.
The research team approached all eligible patients
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from the NCD and general clinics attending each of
the selected health centers during the study period
for their appointments. Patients were eligible only
if they were aged >18 years, had been diagnosed
with at least one chronic disease, and had an active
prescription without change for at least 90 days.
Patients with cognitive impairment and psychiatric
diseases were excluded. The selected participants
were screened for eligibility and those eligible were
recruited after obtaining their consent, until the
designated sample size was reached.

The sample size was estimated based on the
following: the number of people diagnosed with a
chronic disease, a 95% confidence interval (CI), a
5% tolerated error, and a design effect of 2. With
an allowance of 10% for non-response, the final
sample size was calculated to be approximately 400
patients.'

Face-to-face interviews were conducted by the
researchers in the waiting area of the health
centers. The patients were informed about the study
objectives and the importance of their participation
and were allowed to ask any question. Also, they
were informed that their participation was voluntary
and that they could withdraw from the interview at
any time. They were assured that their responses
would be treated in confidence and complete
anonymity was maintained. Patients did not receive
any incentive for their participation.

The interview addressed six primary themes: (i)
basic information (age, gender, marital status,
number of children, the highest level of education,
employment status, and economic status); (ii)
healthy lifestyle; (iii) medical history (chronic
diseases diagnosed with name, number, and length
of medication use; and family history of chronic
disease); (iv) patient’s main source of information
about his medical condition or therapies prescribed;
(v) use of medication reminders; and (vi) adherence
to prescribed medications.

The Medication Adherence Rating Scale (MARS)
was used to measure the patients’ adherence to
medications over the four weeks preceding their
medical specialist’s visit. This scale measures
adherence with the help of 10 questions that require
yes/no responses, as shown in Table 1.

11
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Table 1: Medication Adherence Rating Scale
(MARS) Questionnaire

No Question

1 | Do you ever forget to take your medication?

Are you careless at times about taking your

2 medication?

3 When you feel better, do you sometimes
stop taking your medication?

4 Sometimes if you feel worse when you take

the medication, do you stop taking it?

5 | I take my medication only when I am sick

It is unnatural for my mind and body to be
controlled by medication

7 | My thoughts are clearer on medication

By staying on medication, I can prevent

8
getting sick

9 |1 feel weird on medication

10 | Medication makes me feel tired and sluggish

The first six questions (Q1-6), Q9, and Q10 are
scored “No = 17 and “Yes = 0,” while Q7 and Q8
are scored as “No = 0” and “Yes = 1”. The total
score will then reflect the degree of compliance —
compliant if the score is high and non-compliant
if it is low. Patients are compliant if they respond
“No” to Q1-6, Q9, and Q10 and “Yes” to Q7 and
Q8. A score of 10 is considered adherent and less
than 10 indicates non-adherence. '°

The number of medications was recorded for each
participant. It was divided into polypharmacy (the
use of 5 or more medicines) or non-polypharmacy
(use of 4 or less medications).'®

Results

The demographic and lifestyle characteristics of the
400 study participants are presented in Table 2. The
age range was 30-90 years, and about half (51%)
of them were 30-60 years old. The majority were
female (57.8%), and most of them were Bahrainis
(89.8%). The vast majority (87.30%) of the patients
were married, 18% of them were illiterate, and
about half of them (52.6%) had at least a high
school degree or more. More than one-third
(37%) were housewives, and 29% were working.
Most of the patients (82.5%) considered their
economic status as medium, and only 4.8% had a
high income. Regarding the lifestyle of the study

participants, only 8.8% of them were smokers and
around 32.20% of them were exercising for at least
20-30 min/day for 3-5 days/week. More than half
(58.8%) of the patients reported having 1-2 servings
of fruits and vegetables per day, while only 5.8%
patients were eating more than five servings/day,
and 12.30% reported not eating fruits or vegetables
at all (Table 2).

Table 2: Demographic and lifestyle characteristics
of study participants

Characteristic | Number %o
Clinic Source

NCD Clinic 200 50.00

General Clinic 200 50.00
Age (years)

30-60 204 51.00

61-90 196 49.00

Gender

Female 231 57.80

Male 169 42.30
Nationality

Bahraini 359 89.80

Non-Bahraini 41 10.30

Marital Status

Single 14 3.50

Married 349 87.30

Divorced 7 1.80

Widowed 30 7.50
Education

Illiterate 72 18.00

Primary 68 17.00

Intermediate 49 12.30

Secondary 106 26.50

University Graduate 105 26.30
Occupation

Working 116 29.00

Housewife 148 37.00

Retired 121 30.30

Not Working 15 3.80

Economic Status

Low 51 12.80

Medium 330 82.50

High 19 4.80

Smoking
Yes 35 8.80
No 365 91.30




Exercise
Yes 129 32.20
No 271 67.80
Eat Fruits and Vegetables
1-2 servings 235 58.80
3-4 servings 93 23.30
>5 servings 23 5.80

Table 3 shows the prevalence of chronic diseases
and the use of medications by study participants.
The majority (86.8%) of the study population was
diagnosed with more than one disease while 13.3%
had only one disease. Around 74.3% were diagnosed
with hypertension, 76.3% with dyslipidemia, 76%
with diabetes, 6.8% with asthma, 0.5% with chronic
obstructive pulmonary disease (COPD), 14% with
hypothyroidism, 8% with CHD, 1.8% with cancer,
and 0.8% with seizure.

Around one-third (34.3%) of the study participants
were using more than five medications. The duration
of the medication use varied: 26.8% had been using
for <5 years, 24.8% for 6-10 years, 14.5% for 11-15
years, and 21% for >16 years (Table 3).

Table 3: Prevalence of chronic diseases and the use
of medications by study participants
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Around half (49.8%) of the study participants were
not using any reminding method for taking the
medication. Of the remaining half who reported
using medication reminders, 32.3% were linking
medication timing with their daily activity, 7.2%
were using a pill organizer, and 6% were depending
on family or friends to remind them to take the
medication (Figure 1).

7.20%

y
)

0.80% | 6.00%

m Pill

4.00%

H Alar

m Tied with routine
activity

Family or Friend
H Others

H No

Figure 1: Reminders used for taking medicines by
participants

Table 4 shows the detailed responses of participants
to the MARS questionnaire. Almost half (49.8%)
of the participants reported that they occasionally
forget to take their medicines, 68% did not feel

DRl Yesn (%) | Non (%) stable or had unclear thoughts about medications,
HTN 297 (743) | 103 (25.8) 82% did not believe that medicines could prevent
— ' : the disease from getting worse.
Dyslipidemia 305(76.3) | 95(23.8)
DM 304 (76) 96 (24) Table 4: Medication Adherence Rating Scale
Asthma 27 (68) 373 (933) (MARS) questionnaire results
COPD 2 (0.5 398 (99.5 Y N
— ©5) ©9.5) No Question eos f
Hypothyroidism 56 (14) 344 (86) n (%) | n (%)
CHD 32 (8 368 (92 Do you ever forget to take 199 201
®) (92) |
Cancer 7(1.8) 383 (98.3) your medication? (49.8) | (50.2)
Seizure 3(0.8) | 397(99.3) Are you careless at 53 | 347
Diagnosed with >1 | 347(86.8) | 53 (13.3) 2 |times about taking your | |53 3| ¢ ¢
disease medication?
Medications When you feel better, do 55 345
ti top taki
Polypharmacy [ 137 (34.3)[ 263 (65.8) 3 ey 2 (13.8) | (86.3)
Duration of Medication 2 —
Sometimes if you feel
<5 years 107 (26.8) - worse when you take the 82 318
6-10 years 99 (24.8) . 4 | medication, do you stop (20.5) | (79.5)
11-15 years 58 (14.5) - taking it?
>16 years 85 (21.0) - 5 I take my medication only 31 369
Not applicable 52 (13.0) - when I am sick (7.8) |(92.3)

13
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It is unnatural for my mind 96 |304
6 and body to be controlled 24y | (76)
by medication
7 My thoughts are clearer on | 128 272
medication (32) | (68)
g By staying on medication, 69 331
I can prevent getting sick (17.3) | (82.8)
9 |I feel weird on medication (73.18) ( ; 262)
10 Medication makes me feel 54 346
tired and sluggish (13.5) | (86.5)

The questionnaire revealed that only 19.5% of the
study participants were adherent (Figure 2).

Adherence prevalence

Figure 2: Adherence level among patients attending
primary health care centers in Bahrain

Table 5 demonstrates the association between
adherence and demographic characteristics and
other variables among study participants. There
was no statistically significant difference in the
adherence rate between patients recruited from
NCD clinics or general clinics (Pvalue 0.207). On
the other hand, married patients appeared to be
more adherent in comparison to single, divorced,
and widowed patients (P=0.001). There was no
statistically significant association between age,
gender, nationality, education level, occupation,
or economic status with adherence. Following a
healthy diet and lifestyle was significantly associated
with adherence — patients who reported exercising
for at least 20-30 min/day for 3-5 days/week were
more adherent (P=0.000), patients who ate fruits
and vegetables were more adherent than those who

Table 5: Association between adherence and
demographic characteristics and other variables
among study participants

Adherence p
Variable Yes No value®

n (%) n (%)

Clinic Source
NCD Clinic 39 (19.5)| 161 (80.5) 1.000
General Clinic | 39 (19.5)| 161 (80.5)

Governorate
Moharraq 20(20.0)| 80(80.0)
Capital 6 (6.0)| 94 (94.0)
Northern 24 (24.0)| 76 (76.0) 0.001
Southern 28 (28.0)| 72 (72.0)

Age Range (Years)
30-60 33(16.2)| 171 (83.8) 0.870
61-90 45 (23.0) | 151 (77.0)
Gender

Female 48 (20.8) | 183 (79.2) 0.450
Male 30 (17.8) | 139 (82.2)

Nationality
Bahraini 73 (20.3) | 286 (79.7) 0213
Non-Bahraini 5(12.2)| 36(87.8)

Marital Status
Single 4(28.6)| 10(71.4)|0.001
Married 60 (17.2) | 289 (82.8)
Divorced 0(0) 7 (100)
Widowed 14 (46.7)| 16(53.3)
Education

[lliterate 17 (23.6)| 55(76.4)
Primary 12 (17.6)| 56 (82.4)
Intermediate 9(18.4)| 40(81.6)
Secondary 19 (17.9)| 87(82.1) 0.887
University
Graduate 21 (20) 84 (80)

Occupation
Working 19 (16.4)| 97 (83.6)
Housewife 31(20.9)| 117 (79.1)
Retired 27 (22.3)| 94 (77.7) 0.376
Not Working 1(6.7)| 14(93.3)

Economic Status

Low 13 (25.5)| 38(74.5)
Medium 59 (17.9)| 271 (82.1) 0.175
High 6 (31.6)| 13(68.4)




Exercise
Yes 42 (32.6)| 87(67.4)
0.000
No 36 (13.3)| 235 (86.7)
Eat Fruit and Vegetables
1-2 servings 40 (17.0) | 195 (83.0)
3-4 servings 26 (28.0)| 67 (72.0)
>5 servings 10 (43.5)| 13 (56.5) 0.000
No 2(4.1)| 47(95.9)
Pills Reminders
Yes 59(29.1) |144(70.9)
0.000
No 19 (9.6) 178 (90.4)
Polypharmacy
>5 0.940
medications 27 (19.7) | 110 (80.3)
No
polypharmacy 51(19.4) |212(80.6)
Duration of medication
<5 years 25(23.4)| 82(76.6)
6-10 years 20 (20.2) | 79 (79.8)
11-15 years 9 (15.5)| 49 (84.5)
>16 years 18 (21.4)| 66 (78.6) 0.415
Not
Applicable 6 (11.5)| 46 (88.5)
Number of diagnosed diseases
Diagnosed
with only 1 3(5.7)| 50(94.3)
disease
Diagnosed 0.006
with >1
disease 75 (21.6) | 272 (78.4)

*Chi-square

did not (P=0). Using reminders was significantly
associated with adherence (P=0.000). Patients
who were diagnosed with more than one disease
were more adherent (P=0.006). Polypharmacy (>5
medications) and duration of medication use were
not associated with adherence (P=0.940 and 0.415,
respectively).

Discussion

This study is the first in Bahrain to measure
medication adherence among patients diagnosed
with chronic diseases attending primary health care
centers in Bahrain. It revealed that the adherence
rate was low (19.5%) among the study participants.
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The adherence rate found in this study is similar
to that reported in the UAE, which had 16.7%
adherence to chronic disease medications.!” On
the contrary, this rate is lower than that reported
from other countries like the United States of
America with 28.6% adherence among the general
population, India had 54.6% adherence in diabetic
patients, Italy had 39.3% among patients with
chronic disease, Brazil showed 33.8% adherence
among epileptic patients, and 65.1% of Chinese
patients receiving antihypertensive medication were
considered adherent.*>%!1:12

There was a belief that patients who were visiting
the NCD clinic were more likely to be adherent
than those visiting the general clinic at health care
centers, but this study showed that the adherence
rate was the same in both clinics, which could be
because there is no particular program to encourage
patients’ adherence in both clinics.

In contrast to other studies, several variables were
found to have no association with adherence. Both
genders had an almost equal rate of adherence.
Occupational and economic status were not
associated with adherence, which is likely due
to the accessibility of free health care services
in Bahrain."? Correlation of adherence with the
educational status could be due to the increase in
awareness and known health complications of

chronic disease in patients.*’

Age groups were divided into two categories, as
explained earlier. In contrast to other studies, age
appeared to have no significant correlation with
adherence.’'? It is worth mentioning that most of the
participants were in the older age range. Therefore,
the adherence level in young patients with chronic
diseases might not be well represented in this study
although some studies suggest lower adherence
levels in younger patients due to immaturity and
lack of background information about chronic
diseases, in comparison to older age groups.’

Medication adherence can be affected by many
factors such as patients who exercised, ate fruits and
vegetables - especially those who ate >5 servings
per day - were more adherent, which is a factor
that was not studied before. These patients who
maintain a healthy lifestyle seem to know its impact

15
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not only on their chronic disease but also on their
overall health. Also, the adherence among patients
diagnosed with more than one disease was higher
in contrary to other studies, and this could be due to
patients’ awareness of non-adherence complications
as already experienced by them.*

Furthermore, polypharmacy was not associated
with adherence, which is inconsistent with other
studies and this most likely was because patients
overcame this obstacle by using medication
reminding methods such as linking it with daily
activities.>!’ The patients who were using reminding
methods were more adherent than those who were
not.’ In fact, this could be the reason why 49.8% of
the patients forgot to take their medicines.®!® The
duration of medications taken was also not a risk
factor, which is inconsistent with other studies.'?

It is worth mentioning that the use of adherence-
measuring tools such as MARS used in this study
has some limitations' as some patients might provide
socially acceptable answers, which in turn lowers
the accuracy of the data. Moreover, comparison
of adherence rate between different countries and
settings should be considered with caution due to
the variability in population and cultural differences,
data characteristics and collection, adherence-
measuring tools, the diversity in the health care
system such as primary or secondary health care,
cost, and accessibility around the world.

Conclusion

The level of adherence in patients with chronic
diseases, attending primary health care centers,
was low (19.5%). This finding suggests that there
is a need for more awareness among patients,
especially regarding the complications and health
consequences of non-adherence to their medication.
Also, instead of increasing the dose or changing
medications, doctors must make sure that the
patients adhere to their medication regimen and
follow healthy lifestyles.
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