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Abstract Background: Many patients with diabetes do not take their medication according to schedule, while medical
interventions in patients with type 2 diabetes can have a positive impact on clinical outcomes. In this systematic review, we
identify the rate of adherence, and its determinants and interventions that can improve adherence to Diabetes Mellitus oral
medications in Iran. Methods: We searched International and National electronic databases including Scopus, Web of
Science, PubMed, Scientific Information Database (SID) and IranMedex on 14, May 2016 and we used the MeSH terms;
“medication adherence” or “compliance” and “type 2 diabetes” and we restricted it for “Iran”. Studies were included in the
review if they had reported the rate or score of adherence to diabetes mellitus oral medications in Iran. Quality assessment
was performed using the STROBE checklist and Cochrane risk of bias tool. Results: The results of this systematic review
indicated that medication adherence rates varied from 37.2% to 87%. The most frequent factors that had an effect on
adherence were education level, age, the time interval between two visits, belief of drugs effectiveness and depression.
Among the interventions, short message service (SMS) and telephone follow-up had the strongest effect on adherence.
Median quality scores for observational studies was 19 and for clinical trials showed that more than half of them (4 out of 7)
had a “high risk of bias”. Conclusion: This review shows that medication adherence in type 2 diabetes is lower than expected
in Iran and we can improve it with SMS and telephone reminder messages and calls.
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. component [3].
1. Introduction A systematic review confirms that many diabetic patients
take their medication less than the prescribed amount of it, in

. . b ¢ ) o N both Oral Hypoglycemic Agent (OHA) and insulin therapy.
is described as the extent of prescribed medications by the .o dy showed that 6-24 months after starting the

physicians that patients take. Adherence rates fqr patientsare 4. on, patients’ adherence to OHA therapy ranged
usually defined as the percentage of the prescribed doses of g ' 34 "930, [4]

the medication actually taken by the patient over a specified
period of time [1].

Adherence rates are higher among patients with acute
conditions compared with chronic condition ones.
Persistency among patients with chronic conditions is
unfortunately low, decreasing mostly after the first six
months of therapy [2].

Adherence is determined by factors related to patients,
conditions, socioeconomic status, the health system and
therapy. Therefore, interventions which focus on improving
medication adherence should aim all these factors,
and the predominantly influenced one is the therapy-related

Adherence to (or compliance with) a medication regimen

Evidence from the included studies suggests that
pharmacist interventions directed at patients with type 2
diabetes can have a positive impact on clinical outcomes, as
demonstrated by reduction in A;C, blood glucose, blood
pressure, and BMI and by improvement in the lipid profile
observed in the intervention group during the follow-up
period in almost all studies [5].

For acquiring glycemic control and preventing diabetic
complications, pharmacologic management is necessary.
Each patient with type 2 diabetes (T2DM) needs specific
treatment that could manage cardiovascular disease risk
factors, macro and micro vascular complications, and the
* Corresponding author: risk of severe hy.pOglycemla [6]. T . .
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motivation and education [7]. Also, there is a causal
relationship between quality of life and adherence to diabetes
treatments [8].

Interventions to promote medication adherence should
focus on simplifying treatment regimens and improving
provider—patient communication and education [7].

A review showed that SMS interventions can be most
effective for management of type 2 diabetic patients [9].
Also, another review has suggested, electronic monitoring
systems were useful in improving adherence for individual
patients [4].

In this study, we performed a systematic review to find the
rate and determinants of adherence to Diabetes Mellitus oral
medications in Iran. We also reviewed publications of
interventions that improve adherence to oral medications in
patients with type 2 diabetes mellitus (DM).

2. Methods

We searched International and National electronic
databases including Scopus, Web of Science, PubMed,
Scientific Information Database (SID) and IranMedex.

Search strategy

We used MeSH terms “medication adherence” or
“compliance” and “type 2 diabetes”. In International
databases, we used “Iran*” to restrict our search and in
National databases, search was carried out using English
keywords and their Farsi equivalent terms. Also, we
searched “ganjirandoc.ac.ir” database for thesis and
“allconferences.com” for conference abstracts.

There were no restrictions for time, type of publications or
language. All database searches were done on 14 May 2016.

Study selection

All records were retrieved from the databases and two
independent researchers screened the title and abstract of
each record to find relevant publications. Disagreements
were resolved by discussion.

Studies were included in the review if they had reported
the rate or score of adherence to DM medications in Iran
regardless of the compliance/adherence definition criteria.
Also, we considered studies about the determinants of
medication adherence and interventions to improve it.
Studies that reported only “self-care” in type 2 DM were
excluded from the review.

After the screening phase, the full-text of relevant articles
was retrieved and evaluated. Decisions were made about
including the studies by consensus.

Quality assessment

Quality assessment was performed using an adapted
version of the STROBE checklist for cross sectional studies
[10] and the Cochrane risk of bias tool for clinical trials [11].

Data extraction and analysis

Two independent researchers reviewed the full text
articles according to the inclusion—exclusion criteria.

If articles were eligible for the study, then reviewers
would extract data such as study characteristics, study design,
adherence to medication (AM), definition and rate, the AM
measurement tool (self-report, pill count, refill data,
electronic medication monitors, or biological assessments),
and AM determinants that were reported.

3. Results

In this review, we found 193 related articles which 21
articles were excluded in full text screening and 19 were
eligible for data extraction. (Figure 1).

Eleven out of 19 were in Farsi language and 10 of them
were done with cross sectional design. Summary of the basic
characteristics of articles can be seen in table 1.

We extracted data from 19 studies. These studies were
published from 2005 to 2015. The range of their sample size
was from 60 to 371.

We understood that there was not a unified definition for
medication adherence in these studies. About half (nine) of
the articles did not state the definition of coherence in their
article; and other ones categorized medication adherence into
two to four groups and the criteria for categorizing people
were different in each article.

Most of the studies used standard measurement tools for
adherence, only two studies used pill counting method and
one study used a researcher made questionnaire.

We could not do a meta-analysis to estimate the pooled
adherence rates or scores, because of the variety in the type
of reporting, categorizing and data analyzing. (Table 2 and 3)

In studies that reported medication adherence rates, these
rates varied from 37.2% to 87%.

We reported the factors related to medication adherence in
table 2. The most frequent factors that had an effect on
adherence were education level, age, the time interval
between two visits, belief of drug effectiveness and
depression.

The most effective promoting factors (from the factors
that a correlation had been reported for them) were
extroversion and a powerful health locus of control (1=0.3);
and the strongest factors with negative effects were
depression, and weak general memory (r= -0.5 and -0.3
respectively).

Interventions and their effects on medication adherence
have been shown in Table 3. It seems like SMS and
telephone follow-up messages and calls had the strongest
effect on adherence.

Quality scores calculated based on the STROBE checklist
for observational studies ranged from 17 to 21 (Median=19,
Mean=18.6) out of a total of 22 possible items (0.5 points
given for partial reporting). Also, we checked the quality of
clinical trials by the Cochrane risk of bias tool that
categorized studies to “low risk of bias” (1 study), “high risk
of bias” (4 studies) and “unclear risk of bias” (2 studies).
(Table 4)
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Figure 1. Flow Diagram of study selection
Table 1. Summary of basic characteristics of studies (Table of primary studies)
First Publication . . Sample Male/ Age range/
No author/Language(En/Fa)” Year Study Design Location size Female mean of age
1 Asgarzadeh et al [12] (Fa) 2005 Cross sectional Tabriz 100 - -
2 Rezaei et al [13] (Fa) 2005 Cross sectional Khorasan 250 186/86 28-65
. . 55.4+11.2
3 Dabaghian et al [14] (Fa) 2005 Cross sectional Tehran 256 84/172 30-84
4 Nesari et al [15] (En) 2010 RCT Tehran 61 17/43 <65
5 Mousavifar et al [16] (Fa) 2011 Quasi experimental Tehran 77 18/21 18-65
6 Farsaei, S. et al [17] (En) 2011 Prospective clinical study Isfahan 371 141/230 56.6+8.9
7 Mashrouteh et al [18] (Fa) 2012 Cross sectional Kerman 354 106/248 55.6
8 Zahednejad et al [19] (Fa) 2012 Cross sectional Tabriz 115 50/65 -
9 Aflakseir et al [20] (En) 2012 Cross sectional Shiraz 102 23/79 40.7£11.4
10 Zolfaghari et al [21] (En) 2012 Quasi experimental Tehran 77 36/41 -
11 Negarandeh et al [22] (En) 2013 RCT Saqqez 127 69/58 -
12 Aliha et al [23] (En) 2013 RCT Khomein 62 30/32 -
13 Bayat et al [24] (Fa) 2014 Cross sectional Khomein 100 57/43 -
14 Shamsi et al [25] (En) 2014 Cross sectional Tehran 207 79/128 18-81
15 Farahani et al [26] (Fa) 2015 Cross sectional Arak 366 118/253 53.38
16 Abhrari et al [27] (Fa) 2015 Cross sectional Gonabad 200 56/144 56.8+13.3
17 Shahsavari et al [28] (Fa) 2015 Quasi experimental Aligudarz 60 17/43 60.4+11.5
18 NatajPisheh ct al [29] (Fa) 2015 Quasi e"clz)?fslesmal With  \fazandaran 7 17/55 40-70
19 Farsaei, S. et al [30] (En) 2015 Prospective clinical study Isfahan 158 53-105 56.4+9.3

“En:English, Fa:Farsi
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Table 2. Summary of the result of observational studies about adherence
First . .
. Adherence Adherence Factors effective Correlation
No. author/Language Adherence definition .
- measurement tool rate/score on Adherence coefficient (r)
(En/Fa)
Age
Education
Asgarzadeh et al
1 Not defined - - -
(Fa) [12] Visit Duration
Number of drugs
Hernandez E .
R« i et al (Fa) Questionnaire (1997) xtroversion 0.30
2 cracte Not defined '
[13] Janz & Becker C L 0.17
Questionnaire (1985) onscientiousness
C-N-w/N*100 Age>45
>90%:Good ledee ab
. Knowledge about
_0()9/,-
20903 /\")\‘JF a‘; G00d:86.3% disease
‘Weal .
3 Dabaghian et al ’ Self-report Fair:7%
(Fa) [14] ) Questionnaire:54 items ~ Weak:6.6% Attitude for
(C=compliance controllable disease
N=numbers of prescribed
drug, .
effectiveness of
n=number of consumed drugs) d
rugs
Pill If
Amount of medicines that a ill count & Self report
patient was taken during the
last three months divided by =~ Adherent=
.. Adherence of
the amount of medicines that Adherence €2.3% based
. was prescribed for him during ~ ratio :90%-105% =570 Dased on
Farsaei et al (En) . pill count and .
4 the same period expressed Education -
[17] in% B non-adherence of
> Non- adherent= 62.8% based on
(Patients were asked to Adherence ratio:<90% self-report
describe their medication or >105%
behavior during the last three
months.)
Compliance=[(N-n)/N]*100 MCP‘SIG‘
N: Number of prescribed (Medls:atlon Adherence
. compliance and
medications . . rate:74.6
Mashrouteh et al persistence special .
5 (Fa) [18] n:Number of unconsumed interest group) (Mean of Education -
medication adherence score:
. 91.1)
pill count method
C>90%:Good
Doctor-patient 0.25
relationship
General memory -0.32
Zahedneiad et al General Adherence Mean of
6 (Faa)e[ 1n9e]] adeta GAS=18: acceptable Scale(GAS) adherence )
-sitems/Likert scale score:20.5 internal health locus
of control 0.25
health locus of
control powerful 03
Dichotomous scale scoring o 87% adherenceto . tion belief
. Medication Adherence  their medicine;
7 Aflakseir et al (En) ~ system Report Scale (MARS): . ) (concern about the )
[20] (yes/no) P * 40% sometimes negative effects of

10items, self-reported

forgotten to take
the medication;

medicines)
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Consider as

adherent and non-adherent
behavior

Score higher than midpoint has
been classified as

adherent

Not defined

Question: To what degree have
you complied with prescribed
treatments over the past
month?

Not defined

Not defined

percentage of medicines taken
during 3 months relative to the
number of medicines that
should have been taken during
the same period

(Ratio exceeding 80%)

Hernandez
Questionnaire (1997):
13 items

single-item rating
scale:
S-point Likert scale

(1: never, 2: less than
half the

time, 3: about half the
time, 4: more than half
the time,

and 5: always)

(<3:medication
non-compliance, >3 :
medication
compliance)

Researcher made
Questionnaire: 15 items

Compliance
questionnaire:3 items,
likert scale

pill count method

30% sometimes
careless at taking
their medication;
28% taking the
medication only
when they were
feeling unwell

Unfavorable:6%

Some
favorable:24%

Favorable:58%

Very
favorable:22%

75.4%

Adherence
rate :85.05

Adherence scale
Very low:2%
Low:8%
Good:77.5

Very good:12.5

79.7%

the belief of
chronicity ( the
belief that the
illness would last a
long time)

excitement oriented
subscales

Problem oriented
subscales

Time of diagnosis

time interval
between visits

Last HbA1C results

Marital status

depression

Diet

exercise

depression

number of
prescribed
medications

Barriers:

Forgetting to take
medication (50%)

Achieving
therapeutic goal
(15%)

Don’t take
medicines when
outside home (15%)

Medication had
been finished (10%)

Side effect (10%)

0.2

-0.54

*P<0.05, **P<0.01
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Table 3. Summary of the result of clinical trial studies about adherence
First Adherence Adherence Type of Results
No. author/Language B . . Adherence rate/score .
definition measurement tool intervention (Statistical tests)
(En/Fa)®
Experimental
] group<0.001*
Three-day live Pre-test/Post-test
diabetes education Scores (max. 100): Control
program plus: . ) -
) Experimental group: group=0.36
Nesari et al (En) Self-report
1 . . 61.11/89.55
[15] Questionnaire/7items 1-Telephone .
. . . Control group: Test Experimental/
Not defined (Five-point Likert follow-up by nurse C lin P
12weeks) 75.10/78.00 ontrol in Posttest
scale.) ( = <0.001%
2- Usual care '
(ANCOVA Test)
For Telephone &
SMS SMS:
Self-reported Telephone P=0.03*
adhetr.e nee. (SMS: 72 messages .
queis ionnaire consisted Difference of Before & (ANCOVA Test)
Zolfaghari et al According to (11items) information about After (Mean+SD)
(En) [16, 21] questionnaire: diabetes medication For before & after
Ideal:75-100% score of ‘4’ meant taking & Telephone: ~ Telephone group:21.4+7.1 in each group:
Good:50-75% good adherence counselling average ~ SMS group:15.6+2.7 P<0.0001% .
Bad:<50% 16 tin'les per subject ’
score of ‘0’ meant low ~ questions related .
compliance medication) (Paired T test)
Before( Mean+SD): Before: P=0.84
Control: 4.52+1.74 elore: T
Morisky Medication Pictorial image: 4.33£1.62
Adherence S Teach back : 4.37+1.46
Negarandeh et al Scale(MMAS—S—Itfﬁm) pictorial image/
(En) [22] (Response categories teach back
/no fi h educational . *
are yes/no for eac ‘ After (MeanSD): After: P'<0:001
item and a 5-point strategies (Only significant
Not defined Likert response for the  (6weeks) Control: 4.32+1.58 with control)
last item.) Pictorial image: 6.73+1.52
Teach back: 7.03+£0.99 (ANOVA test)
. Before & After (the
According to percent of people in each
questionnaire: group):
unfavorable experiment group:
- *
(14-27) Experimental group P <0.0001
some favorable ]
Aliha et al (En) Some Favorable:38.7—0
4 (28-40) Favorable: 54
[23] group education and avorable: 54. 8—9.7 control eroun:
) ) nurse-telephone Very favorable:6.5—90.3 group:
favorable Questionnaire: P<0.12
415 ] i follow-up calls Control group
(@31- f) ol 13items,65points (12months) Some Favorable:16—16.1 )
zfse;i 5a)vora e Favorable: 71—83.9 (Chi-Square Test)
Very favorable:2.9—0
According to Before & After (the percent
questionnaire: of people in each group):
0-4 meant
. unfavorable Experimental group experiment group:
5 (Sgla)h[sza;]arl ctal adherence Unfavorable:0—0 P<0.001*
2 ?'9 m?lnt some Some favorable:96.7—0
avorable Questionare:7 .
adherence items, 13 scores Telephone follow Favorable:3.3100
10-13 meant up for 12 weeks control group:

favorable

Control group

P<0.3l1
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compliance Unfavorable:3.3—3.3
Some favorable:93.3—90 (Wilcoxon Test)
Favorable:3.3—6.7
Before& After&Follow up
(Mean%SD):
GAS
Experimental group: 2.7+0.8,
3.0+0.8, 3.2+0.7 P<0.05
. Control group:
6 papeh et S GAS s s Information 16511,2712,23411 (analysis of
Behavioral skills covariance)
Special Adherence (IMB) educational SAS
Not defined Scale (SAS): 7 items, model
likert score (4 sessions, each of  Experimental group:
them 80 minutes) 5 6108, 3.1:0.8, 3.1+0.8
Control group:
2.6£1.0, 2.7+0.9, 2.6+0.9
*It is statistically significant
Table 4. Quality assessment of the studies
No First author/Language(En/Fa)* Publication Year Quality Assessment Quality Assessment
Tool Score
1 Asgarzadeh et al [12] (Fa) 2005 - -*
2 Rezaei et al [13] (Fa) 2005 STROBE 18
3 Dabaghian et al [14] (Fa) 2005 STROBE 17
4 Nesari et al [15] (En) 2010 COCHRANE RISK OF BIAS Unclear Risk of Bias
5 Mousavifar et al [16] (Fa) 2011 COCHRANE RISK OF BIAS High Risk of Bias
6 Farsaei, S. et al [17] (En) 2011 STROBE 17
7 Mashrouteh et al [18] (Fa) 2012 STROBE 20
8 Zahednejad et al [19] (Fa) 2012 STROBE 18
9 Aflakseir et al [20] (En) 2012 STROBE 21
10 Zolfaghari et al [21] (En) 2012 COCHRANE RISK OF BIAS High Risk of Bias
11 Negarandeh et al [22] (En) 2013 COCHRANE RISK OF BIAS Low Risk of Bias
12 Aliha et al [23] (En) 2013 COCHRANE RISK OF BIAS Unclear Risk of Bias
13 Bayat ct al [24] (Fa) 2014 STROBE 19
14 Shamsi et al [25] (En) 2014 STROBE 20
15 Farahani et al [26] (Fa) 2015 STROBE 19
16 Abhrari et al [27] (Fa) 2015 STROBE 17
17 Shahsavari et al [28] (Fa) 2015 COCHRANE RISK OF BIAS High Risk of Bias
18 NatajPisheh et al [29] (Fa) 2015 COCHRANE RISK OF BIAS High Risk of Bias
19 Farsaei, S. et al [30] (En) 2015 STROBE 19

"We could not calculate the Quality assessment score because it was derived from a thesis

4. Discussion

This systematic review shows that many patients with
diabetes in Iran took less than the prescribed amount of oral
medication.

Although obvious evidence shows that diabetes
management (including diet, exercise, and adherence to
medications) decrease diabetes complications about 53—-63%
and also 46% reduction in mortality [31], studies reported a
wide range for adherence in Iran. In a systematic review that

was conducted in 2015, and included 27 original studies, the
prevalence of adherence to oral and insulin therapy in type 2
diabetes ranged from 38.5 to 93.1% and only in 22.2% of the
world studies, the adherence rate was more than 80% among
the studied population [32]. Also, another systematic review
based on 20 reports in 2004 showed that adherence to oral
hypoglycemic agent therapy in diabetic patients ranged from
3610 93% [4].

The existing methods for adherence measurement can be
classified into direct and indirect methods. There is not any
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gold standard method and each method has its advantages
and disadvantages. Direct methods include observed therapy
and detection of a drug or its metabolite concentrations or a
biologic marker that has been added to the drug, in blood or
urine. Direct approaches are expensive, difficult for the
health care provider, and may be manipulated by the patient.
Indirect methods of adherence measurement include
questioning the patients about using their prescribed
medication via a questionnaire or diary, pill counting,
revealing rates of refilling prescriptions, using electronic
medication monitors and measuring physiologic markers.
These methods seem to be are easy to use, but can be lead to
bias and overestimation of patient adherence [1].

In this systematic review, all studies applied indirect
methods that may have led to unreliable results. It is
recommended to measure adherence with one of the direct
methods to show the real medication adherence.

In this study, the most reported repeated factor that had a
positive effect on medication adherence in type 2 diabetic
patients was education. In addition to that some factors such
as age, visit duration, belief in drug’s effectiveness, and
depression, were more frequently mentioned in papers than
others.

In a cohort study that was done on 2015, patients who
were younger, new to diabetes, and on a few other
medications were more at risk for non-adherence [33].
Higher income and depressive symptoms were significant
independent determinants of medication non-adherence in
young adults with type 2 DM that were reported in another
study [34].

A medication adherence survey that was made available
on WebMD showed that patients who reported receiving
verbal and written education from their healthcare staffs had
greater adherence but those with diabetes for longer than 2
years were less affected by education. Also in women and
older people education had a greater effect on adherence
[35].

Our study showed the most interventions that were done
for improving adherence, were telephone and SMS (short
message service) follow up which were highly effective on
oral medication adherence.

In two studies, significant changes were not seen between
groups that were prompted with SMS and telephone.
However, there were significant differences from pre to post
test in each group for adherence to medication [16, 21]. In
another two articles, a nurse-led telephone prompt was
effective in enhancing the level of adherence to a diabetes
therapeutic regimen [15, 23].

Some studies showed the positive impact of SMS prompts
on medical adherence in diabetic patients [36, 37], but there
was a study that showed using SMS messages failed to
increase adherence [38].

In this systematic review, two studies used an educational
model as an intervention to improve medication adherence
and in both of them, education had positive effects [22, 29].
In Nigeria, a regular combined education program
influenced patients’ medication adherence positively [39],

but in Korean immigrants in the USA, educational programs
on diabetes self-management showed no impact on
medication adherence [40].

According to a systematic review that was done in 2015
including 49 studies and 40 interventions, a large number of
interventions (27 articles, about 58.5% of studies) failed to
show a positive impact on medication adherence. It is
therefore very difficult to understand and predict what type
of interventions will be the most effective in improving
adherence to anti-diabetic medications, but some
interventions could be used alone or in combination with
other interventions to improve the outcome of patients [41].

Based on quality assessment, we think that the quality of
the observational studies was relatively acceptable, but we
could not rely on the trial results.

This review has some limitations. Studies included in this
review were not excluded based on their quality. Also, since
the method most frequently used to determine medication
adherence was self-report, we could not completely trust the
results either.

5. Conclusions

Medication adherence in type 2 diabetes is lower than
expected in Iran and the best interventions for improving it
are SMS and telephone (message and call) reminders
including recommendations about using their drugs.
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