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ABSTRACT

Background and Aims: Management of diabetes is a multifactorial process, and adherence to treatment programs plays a
role in glycemic control. The present study evaluates the adherence rate to the antidiabetic medications with a newly devel-
oped scale and patients' HbAlc levels among Iragi patients with type-2 diabetes.

Methods: A cross-sectional study among adult patients receiving diabetic care in public and private healthcare settings with-
in Baghdad City was conducted. The medication adherence was evaluated using the Iragi Antidiabetic Medication Adherence
Scale (IADMAS) to determine the factors associated with non-adherence to anti-diabetic medications. Glycated hemoglobin
(HbA1c) levels of the participants were used as an indicator of glycemic status.

Results: The outcome measures include the comparison between glycemic status and the claims of antidiabetic medication
adherence of patients with T2DM, in addition to the expected benefits to clinical practice. A total of 442 patients with type 2
diabetes participated in the study and responded by completing the given questionnaire (response rate: 96.1%). The preva-
lence of non-adherence to medication was reported to be no more than 30%. Adherence based on HbAlc values reflected a
high false-positive value of adherence with an extremely high true negative value. The adherence of Iraqi patients to their
medications demonstrated a high negative predictive value (0.905) and a high sensitivity (0.928) with low specificity (0.156)
values.

Conclusion: The use of IADMAS in this study failed to confirm the consistency between the apparent claims of adherence to
anti-diabetic medications and the HbA'lc value as a marker of glycemic control.
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INTRODUCTION

Diabetes mellitus (DM) is a common chronic metabolic condi-
tion that has been on the rise in recent years (Ogurtsova et al,
2017). Based on its pathophysiology, diabetes causes a variety
of acute and chronic health problems that, if not adequately
managed, can result in severe morbidity and mortality (Stolar,
2010; Bertoni, Krop, Anderson, & Brancat, 2002). In terms of
epidemiology, the number of adults diagnosed with diabetes
has risen rapidly, from 108 million cases in 2000 to 422 mil-
lion cases in 2014. Most patients are unconcerned about their
health issues, and many do not undergo treatment (Chan,
2017). Deaths from diabetes are anticipated to rise, and diabe-
tes may become one of the top ten causes of death by 2030
(Sarwar et al, 2010). Type 1 diabetes mellitus (TTDM) and type
2 diabetes mellitus (T2DM) are the two main kinds of diabetes
mellitus (DM). TIDM is caused by a lack of insulin production
and is usually linked to an autoimmune illness, whereas T2DM
is caused by insufficient insulin production and/or resistance
of target tissues to its action and is the most prevalent type of
diabetes worldwide (ADA, 2020; Kaiser, Zhang, & Van der Pluijm
etal, 2018). T2DM is caused by a number of risk factors, includ-
ing a lack of physical activity, poor dietary habits, and smok-
ing (@among many others), all of which raise the risk of getting
the disease (Bi et al, 2012). As a result, the treatment strategies
for T2DM include both medication and lifestyle changes. Poor
adherence to T2DM treatment guidelines might result in an
adverse response and serious comorbidities such as gangrene,
nephropathy, retinopathy, neuropathy, and stroke (Forbes &
Cooper, 2013), while proper adherence to the treatment pro-
gram is crucial and required to get the best possible treatment-
related outcomes (Chaudhury et al,, 2017). Unfortunately, poor
adherence is a widespread issue among patients with T2DM
around the world (Polonsky & Henry, 2016), which may be
linked to poor glycemic control and higher treatment costs as
a result of greater use of healthcare resources (Egede, Gebreg-
ziabher, Echols, & Lynch, 2014; Egede et al, 2012). Currently,
a variety of practical and accurate patient-reported measures
are frequently used to assess treatment adherence among dia-
betic patients (Stirratt et al, 2015; Capoccia, Odegard, & Letassy,
2016). The vast majority of currently valid and widely used
tools to assess antidiabetic medication adherence, such as
the Medication Adherence Questionnaire (MAQ), the Morisky
Medication Adherence Scale-eight items (MMAS-8), the Medi-
cation Adherence Rating Scale, and the Adherence to Refills
and Medication Scale, are not specific enough to achieve the
ideal targets because they are not primarily used for assessing
antidiabetic medication adherence (Nguyen, Caze, & Cottrell,
2014). Although most of the adopted instruments are de-
signed to assess medication adherence in patients in affluent
nations, only a few scales, such as the Malaysian Medication
Adherence Scale (MALMAS), are designed to assess adherence
to anti-diabetic drugs in developing countries (Chung, Chua,
Lai, & Morisky, 2015). Because of the significant differences
in cultures and beliefs in this regard, it is acknowledged that
community-related personal characteristics and cultural be-
liefs can significantly influence the adherence of patients with
T2DM to their treatment protocols (Chia, Schlenk, & Dunbar-
Jacob, 2006). This will not ensure proper implication of an em-

pirical formula for evaluating medication adherence among
Iragi patients.

The aim of this study is to examine adherence to antidiabetic
drugs in lragi patients with T2DM using a locally designed
modified scale produced by Mikhael et al in 2019 (Mikhael,
Hussain, Shawky, & Hassali, 2019) and HbA1c values.

METHODS

Patient selection and study design

In this cross-sectional study, a sample of 460 patients (>18
years of age) previously diagnosed with T2DM were randomly
recruited from public and private clinical settings within the
Baghdad City area from August 2019 to April 2020. They had
previously been on antidiabetic medications for at least 6
months before inclusion in this study. Only 442 patients suc-
cessfully filled the questionnaire, and their responses were
included in the study. The exclusion criteria included T2DM
patients with associated comorbidities such as impaired renal
function, cognitive disorder, depression, and pregnancy. Be-
fore inclusion, all patients were clinically assessed to exclude
anyone with suspected but undiagnosed depression (Whool-
ey, Avins, Miranda, & Browner, 1997).

Ethical approval

The research protocol was evaluated and ethically approved
by the Local Research Ethics Committee for Medical Stud-
ies, Faculty of Pharmacy, Al-Rafidain University College (REC:
4/2019). All the enrolled patients were required to provide ver-
bal consent before participation in the study.

Assessment and outcome evaluation

All the recruited patients were interviewed by the researchers
to thoroughly explain the purpose of the study and details of
the protocol. Only those who provided their informed consent
were requested to complete a self-administered questionnaire
based on the locally designed and validated form, and the Iraqgi
Antidiabetic Medication Adherence 5 Scale (IADMAS) (Mikhael
etal, 2019). The IADMAS has eight items in total, three of which
were used to assess medication-taking behavior directly by
providing five responses: (1) always (daily), (2) often, (3) oc-
casionally, (4) seldom, and (5) never. The remaining five items
were utilized to determine the cause of non-adherence by pro-
viding a binary response of “Yes" or “No." The questionnaire was
presented to patients with unsatisfactory educational levels
and those with visual impairment via a face-to-face interview
with the researchers. The participants needed approximately
5-10 min to complete the questionnaire. HbATc values less
than 7 were considered to have good glycemic control (Grant
& Kirkman, 2015).The association between glycemic control
and adherence to antidiabetic medications was utilized to
measure true positive (TP) results (patients who are non-ad-
herent to their treatment and have poor glycemic control),
false positive (FP) results (patients with poor glycemic control
despite being adherent to their treatment), true negative (TN)
results (patients with good glycemic control and good medi-
cation adherence), and false-negative (FN) results (patients
with good glycemic control despite being non-adherent to
their treatment). Specificity and sensitivity, as well as positive
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and negative predictive values of the IADMAS outcomes, were
measured using the following equations:

Positive predictive value = 100% TP/(TP+FP)
Negative predictive value=TN/(TN+FN)x100%
Sensitivity=TP/(TP+FN)x100%
Specificity=TN/(TN+FP)x100%

The reliability of the scale was evaluated by test-retest on 40
patients with a Cronbach-a value of 0.87.

Statistical analysis

Data input and analysis were done using the Statistical Pack-
age for the Social Sciences (SPSS) V.24. Categorical variables
were presented as percentages and frequencies, while mean
and SD was used to present continuous variables. The Kol-
mogorov-Smirnov test was used to test the normal distribution
of continuous variables. The Mann-Whitney U test was used to
test the mean difference between continuous variables when
applicable. The P values below 0.05 were considered for signifi-
cant differences between variables.

antidiabetic medication adherence scale (IADMAS)

RESULTS

A total of 460 participants were recruited to participate in the
present study and 442 of them responded by completing the
given questionnaire (response rate: 96.1%). Demographic and
clinical details of the participants are presented in Table 1. The
male gender represents 56% of the participants. The other char-
acteristics of the participants show that 76.6% of them are posi-
tive smokers and 71.3% of them have a positive family history
of T2DM and only 22% of them are physically active. However,
63.3% of the participants followed a dietary restriction program.
Table 1 also shows that 82% of the participants followed a treat-
ment program that included oral antidiabetic medications
only. In Table 2, many participants stated they never missed or
changed the doses of their medication, and never changed the
timing of their doses (56%-75%) but only a small percentage
actually practiced such actions (2%-15%). Regarding of the ad-
herence of participants to their medications in different condi-
tions, Table 3 indicates that 99.3% take their medications with
them when they are away from home; and 97% did not stop
taking their medications without medical consultation about
the awareness of adverse effects. Ninety-seven percent did not

Table 1. Demographic and characteristic data of the participants (n=442).

Parameter
Age (years), mean+SD (range)
Gender n(%)

Male

Female
Body mass index (kg/m?), mean+SD (range)
Positive cigarette smoking, n(%)
Positive family history, n(%)
Positive physical activity, n(%)
Positive Dietary restriction, n(%)
Duration of DM (year), meanSD (range)
Number of prescribed medications, mean+SD (range)
Type of medication, n(%)

Oral

Injectable

Combination
Duration on treatment (year), mean+SD (range)
Glycosylated hemoglobin (%), mean+SD (range)

SD, Standard deviation; BMI, Body mass index; n, number of patients.

Value

52.55+12.31 (24-80)

247 (56)

195 (44)
28.47+4.81 (17-44)
339 (76.6)
315(71.33)

97 (22)

280 (63.33)
8.62+4.66 (1-23)
1.81+0.94 (1-5)

362 (82)

50(11.3)

30(6.7)
6.67+3.97 (1-20)
7.83%1.1 (5-10)

Table 2. Adherence of patients with T2DM to the dosing of anti-diabetic medications (n=442).

Self-Action n(%) Rarely
Missing drug doses 171 (38.7)
Change drug doses 71 (16)
Change the timing of drug doses 88 (20)

Sometimes Never Always
19 (4) 248 (56) 6(1.3)
21 (4.7) 332(75.3) 18 (4)
45(10) 297 (67.3) 12 (2.7)
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Table 3. Diabetic patients’ adherence to their medications in various conditions (n=442).

Question

Did you take your medication(s) with you when you are away from home?

Did you stop taking your medication(s) without consulting your physician because of

medication side effects?

Did you take less of your medication(s) without consulting a physician because you

feel better?

During sick days, did you take less of your medication(s) without consulting a

physician due to reduced appetite?

Did you take less of your medication(s) without consulting a physician because of a

high medication cost?

Yes No
419 (99.3) 3(0.7)
12(2.7) 430 (97.3)
13 (3) 429 (97)
23 (5.3) 419 (94.7)
97 (22) 345 (78)

Table 4. TP, TN, FP, and FN values for IADMAS calculated based on HbA1c values (n=442).

Parameter

Poor glycemic control, HbAlc 27%

Good glycemic control, HbA1c <7%

Low Adherence n(%)

77 (20.2) TP
56 (90.5) TN

Moderate and High Adherence n(%)

303(79.8) FP
6(9.5) FN

FN, false negative; FP, false positive; IADMAS, Iraqi Anti-Diabetic Medication Adherence Scale; MAQ, TN, true negative; TP, true positive.

Table 5. Specificity, sensitivity, as well as positive
and negative predictive values for the IADMAS in
the included patients with T2DM (n=442).

Parameter Value
Positive Predictive Value 0.202
Negative Predictive Value 0.905
Sensitivity 0.928
Specificity 0.156

consume fewer medications because they felt better, and 94%
did not consume fewer medications due to a reduced appe-
tite during sick days. Additionally, only 22% of the participants
showed the tendency to consume fewer antidiabetic medica-
tions than indicated by their physician due to the high-cost
burden. Table 4 indicates that the calculation of adherence
based on the HbATc values reflected a high false-positive value
(79.8%) of adherence with an extremely high true negative
value (90.5%). Table 5 shows that using IADMAS to screen the
adherence of Iragi T2DM patients to their medications demon-
strated a high negative predictive value (0.905) and high sensi-
tivity (0.928) with low specificity (0.156) values.

DISCUSSION

In addition to the outcomes of adequate cure and disease con-
trol, antidiabetic medications can be used to improve the qual-
ity of life and limit the progression of the disease. Accordingly,
patient compliance with the treatment protocols supports the
success of the treatment plan (Wilke et al, 2013). Poor adher-
ence to prescribed diabetes medications has been identified as
a major source of suboptimal T2DM management and its asso-

ciated complications (Ho et al., 2006). The pattern of changes in
the scores that evaluate adherence to antidiabetic medications
from variations in parameter values was highly expected based
on theoretical considerations. For instance, for an acceptable
rate of adherence, the variation to label patients as “adherent”
can significantly influence the scores of adherence measures
(Sodihardjo-Yuen, van Dijk, Wensing, De Smet, & Teichert, 2017).
Recently, a modified formula (IADMAS) was designed and vali-
dated for the evaluation of T2DM patients’ adherence to their
medications in the Iragi community (Mikhael et al, 2019). Al-
though IADMAS shows acceptable internal consistency, stable
reliability, and good concurrent validity, sensitivity, and speci-
ficity compared with other internationally developed scales,
its local large-scale application to evaluate adherence of Iragi
patients to their antidiabetic medications is not tried and may
reflect conflicting results, especially when the expected out-
comes are not compatible with the biochemical evidence of
glycemic control (HbA1c) (de Vries McClintock, Morales, Small,
& Bogner, 2016). In the present study, more than one-third of
the participants can be ranked as poor in relation to their adher-
ence in taking anti-diabetic medications. Although this finding
could indicate that diabetic patients pay insufficient attention
to their health, it could also indicate limitations in the diabe-
tes care program or healthcare services provided in healthcare
settings, as well as poor patient counseling on the importance
of strict adherence to anti-diabetic medications. Moreover, the
reported level of non-adherence seems to be an underestimate
since it is based on patient self-reports which usually overesti-
mate patient adherence levels. Similar findings were reported
by Ahmad et al. who showed that 53% of their respondents
were non-adherent to medication, in addition to the finding
of Abebe et al. (2014) in Ethiopia which indicated the preva-
lence of 54.1% (Ahmad, Ramli, Islahudin, & Paraidathathu, 2013).
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However, lower rates of non-adherence have been reported
in Uganda (16.7%) (Bagonza, Rutebemberwa, & Bazeyo, 2015;
Abebe, Berhane, & Worku, 2014). This difference in adherence
rates could be due to the differences in the healthcare services,
socio-economic status, and scales used for the evaluation of ad-
herence across the study settings. The present study indicated
a weak but significant inverse correlation between HbATc val-
ues and the total IADMAS scores of the patients; meanwhile, all
subscales of IADMAS had a significant inverse correlation with
HbA1c. Furthermore, adherent patients were presented with
significantly higher mean HbATc levels than those who were
non-adherent. Based on this variable (HbA1c), this finding did
not confirm the concurrent validity of the IADMAS, and it con-
flicted with other studies that reported a positive association
between medication adherence and glycemic control (Krapek
et al, 2004; Schectman, Nadkarni, & Voss, 2002). Furthermore,
the current study found that the IADMAS had acceptable sen-
sitivity but low specificity; this result was nearly universal with
most self-reporting approaches used to assess patient adher-
ence to prescribed medications (Lingam & Scott, 2002). This
may be attributed to the bias associated with social desirability
which may result from the face-to-face interview method of
administering the questionnaire to many patients (Del Brutto, &
Mera, 2016). Besides, social desirability is highly different among
cultures and appears to be significantly involved in developing
countries such as Iraq (Heissam, Abuamer, & El-Dahshan, 2015).
This study had some limitations, including the use of conve-
nience consecutive sampling, which may lead to selection bias
since not all type T2DM patients recruited from the out-patient
settings will have had clinical follow-up during the recruitment
process. Accordingly, the interpretation of outcomes in terms of
generalizability should be cautiously performed. Additionally,
the predicted low specificity of the IADMAS in the current study
can be due to the limitations of consistent sampling during re-
cruitment (Aminde et al, 2019; Musenge, Michelo, Mudenda,
& Manankov, 2016). Meanwhile, inadequate sample size and
recruitment from inconsistent healthcare institutions could be
one of the major limitations of the present study. Furthermore,
the IADMAS was only validated for patients with T2DM, and fur-
ther studies are needed to confirm its validity among patients
with other types of diabetes.

CONCLUSION

Although IADMAS is a reliable and valid tool for assessment of
adherence to antidiabetic medications, its application in this
study failed to confirm the consistency between the appar-
ent claims of adherence to antidiabetic medications and the
HbA1c value as a marker of glycemic control.
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