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Abstract: Drug adherence has been taken an imperative role in chronic disease therapy, because, adherence is required in lifelong
drug therapy, which is indicated for the most chronic conditions. The aim of this study was to investigate adherence rate among chronic
patients in relations to the demographic data, medical and health conditions in Kurdistan. The data have been collected depending on
the designed questionnaire of the project and the eight items Morisky green scale (MMAS-8) for measuring adherence level. In this
study, the high adherence level was 96(29.8%), and moderate and lower adherence level were, 163(50.6%) and 63(19.6%) respectively.
The main causes of low adherence regarding to intentional behavior were patients feeling hassle and difficulty with treatment plan.
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1. Introduction
1.1 Adherence

Drug adherence has been taken an imperative role in chronic
disease therapy, because adherence is required in lifelong
drug therapy, which is indicated for the most chronic
conditions. Adherence has been defined as an extent to
which a patient has conformity to the treatment
recommendations with respect to the timing, dosage,
frequency, and duration of a prescribed medication®. In this
process, patients decide about how to manage their
medications®!, and scope with the progresses of disease
conditions and prescribed meditational plans. Thus,
adherence directly affects disease management outcome, for
instance, high blood pressure control is achieved in high
adherence patients compared to medium and low
adherence®. In the same context lack of blood pressure
control has been determined as a reason for low achieving of
adherence rate’. More details measuring this correlation
have been quantified in a study, after controlling some
cofactors, like co morbidity, BMI and age; blood pressure
control could achieve 1.5 times more in a good adherence
patient compared to non-adherence®.

Adherence rate is varied from different communities, where
which socioeconomic characteristics are main associated
factors®. For instance, high adherence rate in the most
developed countries such as Canada and the US are 77%and
80% respectively’® Whereas, in some developing countries
like Brazil and Nigeria adherence rate is observed as 54%"
0 and Egypt as15.9%".While in a study about the
neighboring country, Saudi Arabia, adherence rate has been
shown as (34.2%) “2.In Kurdistan, the findings are similar to
that of Nigeria, which is 54%. Moreover, socioeconomic
factors like being female, aged above70 and lower education
levels are associated with high adherence®.

However, adherence rate is varied, and effects of
demographic characteristics have not been confirmed within
countries, for instance in some study women are associated
with low adherence®.Yet, adherence rate in a certain health
system of any country can be determined by treatment and
its administration determinant (e.g. type of medicine®,
complexity of therapy', adverse drug reaction*, cost of
treatment™ *multiple medication*®) and type of disease or
condition (e.g. characteristic of disease ™ *°, type of disease,
comorbidity’’, duration of therapy".

From another side, psychological status of the patients
themselves is another prospective which determines the of
causes non-adherences, this aspect could be categorized
under intentional and unintentional causes®®.Intentional
reasons for non-adherence include patient belief or
perceptions about the treatment plan, cost, complexity of
medication regimens, and side effects. For instance, patients
mostly believe that having too many medications results in
increasing side effects, complexity of regimen and
increasing the cost of medications. Similarly, when patients
feel worse, they stop taking the medicine intentionally®.In
this condition less costly generic medication could lead to
improving adherence’®.On the other hand, unintentional
reasons are forgetfulness, and availability or accessibility of
the medication which are caused by transportation to
pharmacy.?’Causes of forgetfulness in some studies have
been dictated as: too busy some time, travelling and
forgetting to pack their medications'®.

Despite the above, health system can intervene the
adherence rate by provider- patient communication,
prescriber follow-up, personal and socioeconomic variables
both patient and provider *, because poor communication
will adversely affect the adherence®, as well as adherence is
not concerned only with taking the prescribed medications
regularly, rather than adherence follow-up appointments and
maintaining the recommendations of the lifestyle
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modifications which may be given by health care provider °.
In Kurdistan health system there is not a special program for
strengthening the provider-patient communication. All
patients have been given their medications with free of cost
and without follow up system. This study tried to assess the
adherence situation compared to other neighboring countries
and aimed to investigate adherence rate among chronic
patients in relation to the demographic data, control of the
disease, medical and health condition in Kurdistan. This is
the first time this type of study has been conducted in our
region.

2. Methodology
Material and Method

This is cross sectional study that has been carried out in
Garmianprovince from 15" august, 2013 to 1% of Jan 2014,
Garmian is in Kurdistan administrative area which include
three districts:Kalar, Kifry, Khanageen. Around 250000
people are resident in the study population area. This is a
hospital based study which is one general hospital in Kalar
and three health centers from Kalar, Kifry and and Rzgari
have been included in this study.

Study Population

As a part of Kurdistan health system strategy for controlling
chronic diseases; any diagnosed chronic conditions like
cardio vascular, hypertension, diabetic, asthma, epilepsy and
others have been kept on target medicine. From this
circumstance, around 5000 patients have been recorded for
administering their medications monthly in the General
hospital in Kalarand around 1000 in each health centers in
Kifry and Rzgari. Only some data, like name, age, sex,
patient diagnosis, drug and dose have enlisted in an Excel
sheet. Hypertensions, cardiovascular and diabetic were the
most highly diagnosed cases among enlisted population, but
as per objective of this research diabetic and hypertension
patients were selected as study population. Based on this
reference, we recruited our sample size randomly from study
population to our study. We collected, and interviewed
patients at the time of administering their medicines in Kalar
general hospital, and the two health centers of Kifry and
ShahidQasm.

Chronic conditions like diabetic and hypertension, which
one month earlier have been diagnosed by the physicians,
met inclusion criteria, after signinga written consent form,
were recruited to this study. Exclusion criterion was, a
patient who is younger than 18 years old, and pregnant
women.

Tool and Technique

Initially, a questionnaire was developed in English language,
and then translated to local language (Kurdish). Data was
collected based on designed questionnaire which consists of
relevant variables and taking of physical measurements.
Variables consisted of socio demographic, medical
information and adherence to medicine sections. Physical
measurements which were conducted in this study include
height, weight, blood pressure, and random blood sugar.

This data has been collected by experienced diploma nurse,
who have attended a standardized workshop on
questionnaire  administration to enhance inter-rater
reliability. They collected data by direct interviews with
participants by using convenes sampling technique.

Eight item Morisky green scale (MMAS-8) was used for
measuring adherence level. This scale developed from a
previously validated four-item scale and has been used in
many studies in the world wide. Additional items have been
set to better capture barriers associated with adherence
behavior and each of the 8 items measures a specific
medication-taking behavior and determines the adherence
behavior’’. On the other hand, four item scales has been
used previously in Kurdistan®, but we used the MMAS-8
because of its higher sensitivity than the original 4-item
scale”” and significant correlation of MMAS-8 with 4-item
MMAS in previous studies has been shown?,

This scale has been demonstrated to have good concurrent
and predictive validity and could be used as an initial tool
for screening the lower adherence patients as well as out
patient clinic. Sensitivity and specificity of the 8-item scale
have been determined in a study to 93% and 53%
respectively?. MMAS-8 scores can range from zero to eight
in integers. The advantages of this instrument over other
methods of measurement include its simplicity, quick
administration and low-cost®.

Furthermore, information about behaviors regarding to cause
of low adherence have been investigated in the MMAS, for
example causes of low adherence may be unintentional
behavior like (forgetfulness), or intentional behavior like
(not taking medications when one feels worse)?’.

Material

Despite the enquiries in the questionnaire, many different
tools and scales have been used in this study. Blood
pressure, blood sugar, and body weight were measured on
one record. A calibrate mercury sphygmomanometer has
been used in measuring blood pressure, and standardized
digital glucometer has been used for measuring blood sugar.
Validated digital scales have been used for measuring body
weight.

Measurement

Uncontrolled higher blood pressure has been considered
systolic blood pressure more than 140 mmHg, and diastolic
more than 90mm Hg. As well as, uncontrolled diabetic
condition has been defined by random blood sugar more
than 200 dI at once.

General obesity was described by body mass index (BMI).
BMI was estimated using the formula: (BMI= body weight
(kg)/ the square of body height in meters (m?. Participants
were defined as obese when BMI> 30 kg/m? and
overweight if BMI > 25 kg/ m?.

Uncontrolled condition was referred in this study for
patients who one of their conditions (blood pressure or blood
sugar) was uncontrolled, and Patient who diagnosed with
conditions, hypertension and diabetic, considered as a
control in case when both conditions were under control.
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Measuring of adherence and its indicators has been studied
in this research. As mentioned above, eight item Morisky
green scale was used for measuring adherence level.
Adherence level was been categorized depending on
MMAS-scores to three levels. Good adherence was defined
as MMAS scores greater than 6 points, (Middle adherence,
5-6), (low adherence, and 0-4) out of a total score of 8
points.

Statistical Analysis

Data was analyzed and presented in tables. Demographic
and socioeconomic status are considered as undependable
variables which include age, sex, place of resident,
education, occupation, family income, having own house or
car. Other main undependable variable are behavioral health
habit variables which consisted of smoking status, dietary or
food consumption and physical inactivity. Also variables
like, adherence to treatment (medications) are main
concerning data which have been considered as outcome
variable. Each level of adherence was analyzed across the
demographic, medical, and controlling condition variable
and differences have been tested by using chi- square. SPSS

version 16 was used for analyzing data. Reasons for low
adherence were analyzed based on interpreting each item of
Morisky green scale and generally were categorized for
unintentional and intentional reasons.

Results
Social economic data versus drug adherence:

Three hundred and twenty two participants have fully
replied adherence (Morisky green) scale which was
described above. Table 1shows adherence level and its
association with demographic and socio economic
characteristics. In this study, high adherence level was
96(29.8%), and moderate and lower adherence level
werel63(50.6%), 63(19.6%) respectively. However, high
rate of high adherence level was observed in female, age
below 60 years, living with spouse, literate, have job or
retired, family size > 5, having own house and not car in
comparatively, but none of the adherence rates was
statistically significant.

\
Table 1: Distribution of medicine adherence versus socio demographic variables

Sr/ Variables Total Lower adherence Moderate adherence| Higher adherence p-value chi-square

No N (%) N (%) N (%)

1 [Sex
Male 95 24(25.3) 50(52.6) 21(22.1) 0.8
Female 227 39(17.2) 113(49.8) 75(33.0) 5.0

2 |Age
Below 60 years 180 39(21.7) 84(46.7) 57(31.7) 0.28
60 years and above 142 24(16.9) 79(55.6) 39(27.5) 2.60

3 |Marital status
With spouse 72 10(13.9) 39(54.2) 23(31.9) 0.37
Without spouse 248 53(21.4) 123(49.6) 72(29.0) 1.97

4 |[Education
Iliterate 251 48(19.1) 131() 72(28.7) 0.49
Literate 68 15(22.1) 30(44.1) 23(33.8) 1.39

5 |Occupation
Having job or retired 256 48(18.8) 128(50.0) 80(31.2) 0.58
Don’t have job 61 12(19.7) 34(55.7) 15(24.6) 1.06

6 [Family size
Below 5 member 173 40(23.1) 86(49.7) 47(27.2) 0.19
5 and above 5 member 143 22(15.4) 74(51.7) 47(32.9) 3.30

7 House ownership
lYes 253 53(20.9) 123(48.6) 77(30.4) 0.43
No 65 10(15.4) 37(56.9) 18(27.7) 1.64

8 |Car ownership
Yes 100 18(18.0) 55(55.0) 27(27.0) 0.59
No 215 45(20.9) 105(48.8) 65(30.2) 1.04
Total 322 63(19.6) 163(50.6) 96(29.8)

Medical parameters and health conditions association
with drug adherence:

Associations of disease condition, health status and
behavior, and availability of medicine with adherence have
been studied in this research. As illustrated in table 2 below,
high rate of high adherence level was less18(18.4%)in those
who have suffering both conditions compared to those who
had diabetes or hypertension only, but the difference was not
statistically significant (x2=8.8, p-value=0.06).High rate of
high adherence level 7(13.0%) was significantly less in
those diagnosed both conditions with other self-reported

chronic condition compared to other groups (X=17.01, P-
value=0.007).Moreover, high rate of high adherence level
was more in those who live less than 5 years with the
condition comparatively with those who lived more than 5
years with condition, but this was not statistically
significant.

From another side, regarding the health system, the
percentage of the high rate of adherence level 35(21.1%)
was found significantly high (X=19.2, P=0.00) among those
who reported drug was always available in hospital
compared to those who reported that drug sometimes was
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not available. While adherence level in those who take one
medicine with those who take two or more medicines
slightly different and this difference was not statistically
significant.

Significant difference in some health related behavior, and
obesity was found in adherence level. High percentage of
high adherence level was significantly observed in obese 50
(36.2%) in compared overweight and normal body
weight(X=10.03, P=0.03). Similarly high percentage of high
adherence level was observed in those who smoker
11(40.7%), not consumed high fruit and vegetable 18(46.2),
and doing physical exercise 13(40.6), comparatively, but the
variance in consuming high fruit and vegetable have was
statistically significant (X=6.6, P=0.03).

Table 2: Distribution of medicine adherence versus medical

level was observed in un- control group 55(58.5) in
compared with control group 39(41.5). While lower
percentage of low adherence level was observed in
controlled group 27(42.9) compared with un-control group
36(57.1). However this variance was not statistically
significant (X=2.01, P=0.36).

Table 3: Distribution of adherence versus conditional

control
Adherence level | Total | controlled of condition | p- value
(N) Yes No chi- square
N (%) N (%)
Lower adherence 63 27(42.9) | 36(57.1) 0.36
Moderate adherence| 163 | 56(34.4) | 107(65.6) 201
High adherence 94 39(41.5) | 55(58.5)

3. Main Causes of Low Adherence

Both intentional and unintentional cause of low adherence
which was studied in this research has been shown in table
4. Analyzing of those causes were depend on 8 Questions of
Morinsky scale. Feeling hassle about condition treatment
plan 234(68.8%) and difficulty remembering at the time of
taking medicine 230(68.5%) were the main reasons of
intentional behavior of lower adherence.

On the other hand, travel and going out of home were the
main reason for forgetfulness 171(51%), which is causes of
lower adherence, in a same concerning,94(27.8%) of
participant, sometime forget to take its medicine without any
reason.

Table 4: Factors for non-adherence according to Morinsky
scale

variable
Sr/|Variables Total| Lower | Moderate| Higher | p-value
No N |adherence|adherence[adherence chi-
(%) | N (%) N (%) | square
9 |Diagnosis
Hypertension 143 | 26(18.2)) | 67(46.9) | 50(35.0)| 0.06
Diabetic 81 | 15(18.5 | 38(46.9) | 28(34.6)| 8.8
Diabetic 98 | 22(22.4) | 58(59.2) | 18(18.4)
&hypertension
10|Cor-morbidity
Present with DM| 128 | 29(22.7) | 60(46.9) | 39(30.5)
or BP
Present with DM| 96 | 12(12.5) | 45(46.9) | 39(40.6)| 0.007
or BP with other 17.01
NCD
Present with DM| 44 | 12(27.3) | 21(47.7) | 11(25.0)
and BP
Present with DM| 54 | 10(18.5) | 37(68.5) | 7(13.0)
and BP with
other NDC
11|Living with condition
Up to 5 years 198 | 43(21.7) | 94(47.5) | 61(30.8) | 0.29
5 years and over | 121 | 20(16.5) | 68(56.2) | 33(27.3)| 2.40

13]Availability of medicine at hospital

Br.no Questions of Morinskyscale Total Frequency
Yes (%)

1 |Do you sometimes forget to take your pills? | 338 | 94(27.8)

2 Over the past two weeks, were there any | 337 |68 (20.2)

days when you did not take your medicine?

3 | Have you ever cut back or stopped taking |334 |52 (15.6)
your medication without telling your doctor
because you felt worse when you took it?

4 When you travel or leave home, do you |335
sometimes forget to bring along your
medications?

171(51)

5 Did you take your medicine yesterday? |333 [294 (88,3)

6 |When you feel like your condition is under | 335 | 77(23.0)
control, do you sometimes stop taking your
medicine?

7 | Do you ever feel hassled about sticking to | 336 |234(68.8)
your condition treatment plan?

8 How often do you have difficulty 336 [230(68.5)

remembering to take all your medication?

Available 166 | 43(25.9) | 88(53.0) | 35(21.1)| 0.00
Not always 140 | 15(10.7) | 68(48.6) | 57(40.7)| 19.2
available
14|Number of drug administered
One medicine 130 | 25(19.2) | 67(51.5) | 38(29.2) | 0.93
Two medicine& | 182 | 38(20.9) | 91(50.0) | 53(29.1)| 0.13
more
15|Body weight and obesity
Normal body 65 | 17(26.2) | 34(52.3) | 14(21.5)| 0.03
weight 10.03
Overweight 116 | 28(24.1) | 57(49.1) | 31(26.7)
Obese 138 | 17(12.3) | 71(51.4) | 50(36.2)
16|Smoking habit
Yes 27 | 6(22.2) | 10(37.0) | 11(40.7)| 0.30
No 295 | 57(19.3) | 153(51.9)| 85(28.8)| 2.3
17|Consuming high fruit and vegetable
Yes 283 | 55(19.4) | 150(53.0)| 78(27.6) | 0.03
No 39 | 8(20.5) | 13(33.3) | 18(46.2)| 6.61
18|Doing physical exercise
Yes 32 | 7(21.9) | 12(37.5) | 13(40.6)| 0.30
No 272 | 52(19.1) [ 140(51.5)| 80(29.4)| 2.40

Adherence rate is a main factor for conditional control in
diabetic and hypertension. Most study has discussed this
relationship. In this study high percentage of high adherence

4. Discussion
Health conditions associated with drug adherence:

This study was conducted on hypertension and diabetic
patients aiming to find the adherence rate, its determinants
and causes of adherence. In this study, patients were mostly
moderate adherence 163(50.6%) compared to high
adherence level, 96(29.8%), and lower adherence, (19.6%)
respectively. High adherence level 96(29.8%) was less
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compared to previous Kurdistan study 54% which measured
adherence rate based on Morisky scale too®. However, in
Kurdistan health system medicines have been provided for
any chronic patients without any cost, adherence rate is still
low compared to most developed countries’. As well as, a
different methodology has own effects on findings, in two
different studies in some neighboring countries like Saudi
Arabia which adherence has rated by counting pill, has
shown (66%)"%and (47%)’.

Adherence rate is almost the same in diabetic and
hypertension patients, but in case of both conditions, high
adherence rate is quite low 18(18.4) in comparatively.
However, this difference was not statistically significant
(p=0.06). Results of this study failed to confirm the
frequency findings of the previous studies, which are
significant association of demographic variables with
adherence rate. While, Co-morbidity (p=0.007), patients’
belief about medicine not always available in the hospital
(p= 0.00), obesity (p= 0.03), and not consuming higher
vegetable and fruit (p=0.03) were significantly associated
with low adherence level. Since in Kurdistan health system,
there is a routine medical care for chronic condition, diabetic
and hypertension, and patients were taken their medicines in
free of cost, this could affect adherence rate, because a study
in china has shown that receiving free drugs enhance
medication adherence?®. These may cause number of
medicines not affect the adherence rate. The result of this
study failed in confirming comprehensive association
adherence rate with controlling rate, results were
controversial with recent published paper®®, because high
rate of higher adherence was seen in uncontrolled patient
however the difference was not statistically significant
(p=3.36).

As explained above, Morinsky scale, has consisted of 8
item, 4 questions were directly asked about the reasons of
intentional behavior of low adherence, and other 4 questions
regarding the test of the reasons of unintentional behavior.
Intentional behavior is regarding to patient belief about
medical course plan and health state e.g. feeling difficulty
about conditional treatment and control. According to
Morinsky scale in this study the most reasons for lower
adherence were caused by intentional behavior. For instance,
234(68.8%)felt hassle about condition treatment plan, and
230(68.5%) had difficulty remembering at the time of taking
medicine. Since intentional behavior was the main cause of
low adherence in this study, structural educational plan to
improve drug adherence may have positive effect on
adherence rate.

5. Conclusions

Good adherence rate in this study was low compared to
other studies in the place. Co-morbidity and health condition
like non consuming high vegetable, and obesity were the
main determinants of the low adherence. The main causes of
low adherence regarding the intentional behavior were
patients feeling hassle and difficulty with treatment plan.
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