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Abstract
Purpose Evidence has shown that 50% of patients, including type 2 diabetes mellitus (DM), are non-adherent to the pre-
scribed antidiabetic medication regimen. Some barriers lead to nonadherence in people with DM type 2. The study aimed 
to identify factors related to adherence in patient with DM and to assess the correlation between barriers to adherence type 
2 DM patients.
Methods The cross-sectional study was conducted in 63 primary healthcare centers in Surabaya, Indonesia. Patients with 
DM type 2 were recruited between April and September 2019 using convenient sampling technique. Ethics approval was 
obtained (80/EA/KEPK/2019).
Results A total of 266 patients with type 2 DM participated in this study. Of the respondents, 201 (75.2%) were female. 
Unwanted drug effects, changes in medication regimens, and refilling the prescription when the drugs run out were most 
reported factors that affected adherence. Spearman correlations and linear regression tests were used to examine the rela-
tionship between barriers to medication adherence, and education with medication adherence. A significant difference was 
observed between the level of education and adherence (p = 0.031). The results showed an association between barriers to 
medication and adherence to medication (r = 0.304; p < 0.001) which was confirmed in regression analysis (R = 0.309, R 
square = 0.095, p <0.001).
Conclusions Barriers to adherence are common and affect adherence to therapy. It is essential to expand the roles of health 
care professionals in the community to include counseling, barrier-monitoring, education, and problem-solving to improve 
patient medication adherence.
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Introduction

Diabetes mellitus (DM) is characterized by chronic hyper-
glycemia, resulting in carbohydrate, fat, and protein metabo-
lism [1]. With 10 million adults with diabetes, Indonesia 
ranks seventh in the prevalence of diabetes, after China, the 
United States, Brazil, Russia, and Mexico [2]. Other health 
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to counter this issue. 
• Changes in medication regimens and failure to refill medicine 
also impact adherence.
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complications are accelerated in presence of DM and is 
responsible for 77% of comorbidities and 88% of deaths 
in developing countries [2]. Patients with long-term DM 
may develop complications, such as retinopathy (which can 
cause blindness), nephropathy with potential renal failure, 
and neuropathy. Based on pathophysiology, type 1 DM, type 
2 DM, and diabetes of other causes account for 5–10%, 90%, 
and 1–2% respectively, of all diabetes cases [3].

Adherence to treatment is crucial in treating chronic dis-
eases, including DM. Adherence to a treatment regimen is 
generally defined by how a patient takes medication as deter-
mined by a healthcare provider [4]. Complying with therapy 
is crucial in the treatment of chronic diseases, including DM 
type 2. Nonadherence in patients with DM type 2 can result 
in increased blood sugar levels, causing microvascular and 
macrovascular complications, such as retinopathy, nephropa-
thy, neuropathy, and other cardiovascular diseases [3]. How-
ever, evidence has shown that 50% of patients, including 
type 2 DM, are non-adherent to the prescribed antidiabetic 
medication regimen [5]. Moreover, rates of nonadherence 
were higher among ethnic minorities and patients with low 
socioeconomic status [6, 7].

Some barriers lead to nonadherence in people with DM 
type 2. Age, type of treatment, and copayment were the most 
decisive factors of poor adherence in DM type 2 patients [5]. 
A study conducted on 37,431 Medicaid-insured patients in 
the United States showed that only 15% of patients took 
their medications regularly [8]. Previous studies have dem-
onstrated 10–78% poor oral DM type 2 medication adher-
ence [9, 10]. The study’s findings in Qatar showed that non-
adherence to medications among people with uncontrolled 
diabetes in the primary care setting is high [11]. Another 
study in Kenya found that medication adherence in 28.3% 
diabetes patients was low [12].

Nonadherence to treatment could be due to one or more 
of the following reasons: complexity of the therapeutic reg-
imen, disregard for the physician’s advice, or the limited 
ability for self-management. Worldwide, nonadherence to 
therapeutic regimens is a significant issue for healthcare 
providers because of the consequences [13, 14]. To coun-
ter severe medical complications and minimize healthcare 
costs, patient adherence with antidiabetic drugs is a critical 
and principal factor. However, patient-healthcare provider 
relationships were the primary cause of poor adherence to 
antidiabetic medication [15]. Moreover, cultural- and gen-
der-sensitive communication techniques for adapting health-
care goals for patients may ease healthcare professionals’ 
work [16].

The factors associated with nonadherence are complex, 
multilateral, and vary with patients, situation, and healthcare 
settings. Therefore, it is essential to know nonadherence to 
medication regimens in a particular individual with certain 
chronic conditions and evaluate its determinants. Various 

factors affect patient adherence to medication: patient-
centered factors, therapy-related factors, healthcare system-
related factors, socioeconomic factors, and disease-related 
factors [17]. Other factors described in a previous review by 
Sarayani in 2013 [18] explained that forgetfulness, lack of 
availability of medication, medication regimen complexity, 
and lack of symptoms were associated with nonadherence. 
A patient with DM type 2 and other complex conditions 
needs multiple drug therapies to control blood sugar levels 
and other complications. Optimal medication therapy for 
patients with DM requires multiple medications to achieve 
these goals that lead to higher rates of medication nonad-
herence [19, 20]. The prevalence of DM type 2 was 97.5% 
in a study conducted in Indonesia, and 67.9% of patients 
had poor control of DM type 2 (A1c:8.1 ± 2.0%) [21]. Due 
to the high prevalence rates of type 2 DM, and insufficient 
control of DM in Indonesia, evaluating the barrier to adher-
ence is necessary to counter the disease. Considerable efforts 
including, assessing barriers to medication adherence, could 
improve patient adherence to achieve the desired outcomes 
in patients with type 2 DM.

Aim of the study

This study aimed to identify factors related to adherence in 
patients with DM type 2. This study also aimed to assess 
the correlation between barriers and medication adherence 
in patients with DM type 2 attending primary healthcare 
centers in Surabaya.

Methods

Study setting and design

A cross-sectional study was conducted in 63 primary health-
care centers in Surabaya, Indonesia. Convenience sampling 
was completed in a six-month period (from April to Septem-
ber 2019) to recruit patients with type 2 DM. Participants 
were recruited while waiting to receive their medications in 
the waiting rooms of the primary healthcare centers.

The sample size was calculated after a discussion with a 
statistician using a correlation sample size according to the 
following formula: N = [(Zα +  Zβ) ÷ C]2 + 3 [22]. Consider-
ing the 95% confidence level, 80% test power, and expected 
correlation coefficient, the minimum required sample size 
was 194 [23].

Eligibility criteria

Patients were recruited if they were diagnosed with DM 
type 2, were using antidiabetic medication for at least three 
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months, were aged ≥18 years, and could communicate in 
the Indonesian language. Patients diagnosed with DM type 
2 recently (within less than a month) and those diagnosed 
with type 1 DM were excluded from the study.

Data collection

The researcher approached all eligible participants while 
participants were sitting in the waiting room, described 
the study, and requested written consent if they agreed to 
participate in the study. A standardized questionnaire based 
face-to-face interview was carried out on a one-to-one basis. 
An identical questionnaire was used at all primary health 
care centers. The questionnaire was divided into three parts. 
Part A comprised demographic section and data related to 
DM. This section included questions such as sex, age, Body 
Mass Index (BMI), education level, occupation, health insur-
ance, family history of diabetes, exercise activity, and data 
on tobacco use (smoking). Part B comprised ten questions in 
the Identification of Medication Adherence Barriers (IMAB-
Q). Part C comprised of 12 questions of Adherence to Refills 
and Medication Scale (ARMS) questionnaire.

Measurement

The authors of the IMAB-Q and ARMS questionnaire 
granted permission to use both questionnaires in this 
research. The IMAB-Q was used to assess medication adher-
ence barriers in participants. The questionnaire contains 
ten theoretical domain framework questions about patients’ 
behavioral factors, patients’ beliefs, environmental factors, 
and social influences. The validity and reliability of the 
IMAB-Q for measuring obstructions to patient adherence 
have been tested [24]. The IMAB-Q consists of 10 ques-
tions: questions 1–5 relate to patients’ facilitators that lead 
to better adherence, and questions 6–10 relate to barriers 
that lead to poor adherence to medication. The assessment 
used a five-point Likert scale: for questions 1–5, 1 point 
= strongly agree and 5 points = strongly disagree, and for 
questions 6–10, 5 points = strongly agree and 1 point = 
strongly disagree. The author obtained the IMAB-Q score 
by adding the scores of each statement. For items, 1-4 is con-
sidered unintentional nonadherence, while items 5-10 can be 
seen as intentional nonadherence. Thus, the total IMAB-Q 
score ranged from 10 to 50, where a lower IMAB-Q score 
indicated a few barriers to adherence [24].

Patient adherence was measured using a self-reporting 
ARMS questionnaire. The ARMS questionnaire consists 
of 12 questions. The validity and reliability of the ARMS 
questionnaire in measuring adherence in patients with 
chronic diseases has been tested. Additionally, the ARMS 

questionnaire has two indicators: compliance to therapy 
and adherence to prescriptions. The lowest and highest 
total ARMS questionnaire scores are 12 and 48, respec-
tively. A low total ARMS score indicates a high level of 
adherence [25]. Responses to each question are rated on a 
Likert scale: “never,“ “sometimes,“ “often,“ or “always,“ 
scored from 1 to 4 for questions 1–11; “always,“ “often,“ 
“sometimes,“ or “never,“ scored from 1 to 4 for question 
12. A total ARMS score > 12 indicates some level of non-
adherence [25]. All participants were asked to complete 
the demographic data, IMAB, and ARMS questionnaires.

The IMAB-Q and ARMS questionnaires were translated 
following the WHO guidelines [26]. The IMAB-Q and 
ARMS questionnaires were translated and adapted from 
English to Indonesian in four stages: forward translation, 
backward translation, pre-testing, and cognitive interview-
ing. From January to February 2019, four health sector 
professional translators (pharmacists and pharmacy aca-
demics) who were fluent English, worked on the forward 
and backward translation process. The results were then 
discussed by a panel of experts, who concluded that there 
was no difference in meaning for all questions in IMAB-
Q and ARMS questionnaires. The process of pre-testing 
and cognitive interviewing was performed in individuals 
representing the target population. About 30 participants 
with DM type 2 were selected from primary health care 
centers. In the pre-testing and cognitive interview stage, 
we evaluated how words are used in each item of the ques-
tionnaire statement. Respondents were asked to respond to 
their understanding of the questionnaire so that researchers 
could determine the use of appropriate and easy-to-under-
stand words. The results of the pre-testing and cognitive 
interviewing processes, combined with face validity, deter-
mined that all questions were easily understood and thus 
translated questionnaires were ready to be used.

Statistical analysis

Descriptive analysis was used to assess the demographic 
characteristics of the participants. Data normality was 
evaluated to determine the type of statistical analysis 
required. Cross-tabulation testing was performed to deter-
mine the frequency of adherent and non-adherent patients 
using the IMAB and ARMS questionnaires. Pearson chi-
square or Fisher’s exact test and Mann-Whitney U test 
were used to determine the significant difference between 
patients’ demographics and barriers and adherence lev-
els. Spearman correlations and linear regression tests were 
used to examine the relationship between barriers to medi-
cation adherence and adherence and education. All data 
were analyzed using IBM SPSS version 25.0 (IBM Corp., 
Armonk, NY, USA).
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Results

Demographic characteristics

A total of 291 patients with DM type 2 were approached, 
and 266 agreed to participate in the study; 25 patients 
were excluded (Fig. 1). The demographic characteristics 
of the participants are shown in Table 1. The mean age 
of respondents was 61 years, and the majority (75.6%, 
n=201) were female. Most participants (52.2%) were 
of normal weight. Most of the participants had an ele-
mentary education (28%), and most were housemakers 
(n=223). Nearly 60% of the participants had no family 
history of DM type 2. Most of the respondents were 
diagnosed with DM and took oral antidiabetic drugs 
for four years. Most of the patients (n=259) had health 
insurance.

Patient characteristics with adherence barriers and med-
ication adherence are shown in Table 2. Most of the male 
(51,78.5%), and the female patients (140, 69.7%), reported 
low adherence barriers. Among the male respondents, 16 
(24.6%) and 49 (74.4%) were adherent and non-adherent, 
respectively. Most of the female respondents (136, 67.7%) 
were non-adherent to therapy. Many of the normal-weight 
patients (n=95, 68.3%) had some degree of nonadherence 
to medication. Only 81 (30.5%) were entirely adherent 
to DM type 2 therapy based on the ARMS questionnaire 
scores. A total of 154 (57.9%) participants had comor-
bidities, such as hypertension, cardiovascular disease, and 
asthma. More than 70% of participants undertook regular 
sports activities, such as gymnastics, walking, cycling, 
and jogging, at least once a week. A total of 251 (94.3%) 

participants had never smoked. A significant difference 
between patients’ education and adherence level was 
observed (p = 0.031) (Table 2).

Profiles of barriers and medication adherence

Table 3 summarizes participant responses to the IMAB-Q. 
Table 4 lists patients’ responses to the medication adher-
ence statements. Table 5 illustrates the correlation among 
barriers to adherence, education, and medication adherence. 
The analysis showed a significant relationship between bar-
riers to medication adherence and adherence to treatment in 
patients in primary health centers in Surabaya (r = 0.304; 
p < 0.001), while patient’s education and adherence has no 
significant association (p = 0.064). Linear regression analy-
sis in Table 6 showed that barrier to medication adherence 
affects medication adherence (R = 0.309, R square = 0.095, 
p < 0.001). Our results indicate that 9.5% of medication 
nonadherence is affected by adherence barriers, and the rest 
is affected by other factors. The study found that education 
had no significant impact on medication adherence.

Discussion

This research determined common barriers to adherence to 
treatment in patients with type 2 DM, as measured using 
the IMAB-Q. Of the items in IMAB-Q that most patients 
in our study perceived, concern regarding the side effects 
of the drug as barrier to medication adherence was com-
mon, which was also reported in previous studies [27–29]. 
Another study indicated that adverse events are a significant 

Fig. 1  Participant recruitment 
flowchart 63 primary healthcare

centers

14 patients excluded: 

  •  Had type 1 diabetes mellitus
     (n = 6)
  •  Recently diagnosed (less than a month)
     (n = 8)

11 patients excluded: 

  •  Rejected participation
     (n = 11)

291 patients with
diabetes mellitus

277 patients met the
inclusion criteria

266 agreed to participate
in the study
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barrier to medication adherence [30]. A high percentage of 
patients in our study also identified “taking medication as 

a burden” as a barrier, and a higher number of medications 
led to nonadherence to therapy. Our results contrasted with 
a prior study that stated that patients with many medica-
tions showed good adherence to treatment [31]. However, 
our findings suggest that there is still room for improvement 
in terms of pro-active intervention to optimize the adherence 
of patients with diabetes.

Good adherence to a medication regimen is a vital dimen-
sion of the quality of healthcare. The adherence level in 
patients with type 2 DM in this study was measured using 
the ARMS questionnaire. In this study, only 81 (30.5%) 
participants were fully adherent to DM therapy based on 
the ARMS questionnaire. The ARMS scores lower than 
the previous study in which 39% of patients showed good 
adherence [32], and higher (22.7%) than the study conducted 
in Brazil [33]. Difference by the sex of patients was evi-
dent from the fact that male patients were non- adherent 
toward therapy as compared to female patients. The previous 
research showed contrast results compared to the current 
study that the female gender is more likely to skip medica-
tion, take less than prescribed medication, and delay filling 
the prescriptions [33, 34].

The results of the 12 question items in ARMS question-
naire showed that not having a plan to refill the medication 
prescription was the most frequent form of nonadherence. 
This could be since the patients did not have time to fill 
their prescriptions and lacked information about the harmful 
effects of stopping the medication. Other forms of nonad-
herence are forgetting to take the medicines, not wanting to 
take the drug, or believing that the treatment causes them 
to feel unwell, as reported in prior studies [18, 27]. Patients 
(23.3%) sometimes don’t take medication when they feel 
better, supported by Sarayani et al. [18] that described that 
lack of symptoms or feeling well leads to medication non-
adherence in diabetic patients.

The study also evaluated the relationship between adher-
ence barriers and medication adherence in patients with type 
2 DM, showing a positive correlation between the IMAB 
and ARMS total scores, which means that the higher the 
total IMAB-Q score, the higher the total ARMS score. In 
other words, the lower the barrier to adherence, the more 
likely patients are to be adherent to their medication therapy. 
The degree of correlation was moderate (r=0.304), suggest-
ing room for other factors to affect medication adherence, 
such as duration of treatment, frequency of medication use, 
the taste of the drug, and failure to understand the impor-
tance of the therapy [35].

Regression analysis showed that adherence barriers 
impact drug adherence, as supported by previous studies 
[36]. Other studies have also demonstrated that barriers 
such as multiple therapies, changing the dosage regi-
men, and a complex therapeutic regimen affect therapy 
adherence [37–39]. Insurance, adverse outcomes, and 

Table 1  Demographic characteristics of participants with type 2 dia-
betes mellitus (n = 266)

BMI, body mass index; BPJS, Badan Penyelenggara Jaminan Sosial

Patient characteristic Frequency (%)

Sex
 Male 65 (24.4)
 Female 201 (75.6)

Mean age (year) 61.3131± 9.45
BMI 24,44 (16.00-38.70)
 Underweight (<18.5 kg/m2) 10 (3.8)
 Normal weight (18.5–24.9 kg/m2) 139 (52.2)
 Overweight (25.0–29.9 kg/m2) 91 (34.2)
 Obesity (>30.0 kg/m2) 26 (9.8)

Education
 No formal education 52 (19.6)
 Elementary 77 (28.9)
 Junior high school 64 (24.1)
 Senior high school 51 (19.2)
 Diploma 7 (2.6)
 Undergraduate/Postgraduate 15 (5.6)

Occupation
 Housemaker 223 (83.8)
 Civil employee 4 (1.5)
 Self-employed 21 (7.9)
 Private 14 (5.2)
 Others 4 (1.5)

Health insurance
 BPJS 248 (93.2)
 Non-BPJS 11 (4.1)
 No insurance 7 (2.7)

Family history of diabetes mellitus
 Father 25 (9.4)
 Mother 35 (13.2)
 Grandparents 7 (2.6)
 Siblings 21 (7.9)
 None 157 (59)
 No information 21 (7.9)

Smoking
 Always 1 (0.4)
 Never 251 (94.4)
 1–5 years 4 (1.5)
 More than 5 years 10 (3.8)

Exercise
 Yes 202 (75.9)
 No 64 (24.1)

Comorbid conditions (hypertension, cardiovas-
cular disease, asthma, others)

154 (57.9)

Taking regular medications 144 (54.1)
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short-use medications also affect medication adherence 
[40, 41]. In this study, an association between patient 
education level and medication adherence was lacking. 
The results are consistent with a study in Ethiopia that 
found no relationship between education and adherence 
in diabetic patients [42]. However, a previous study 
conducted in Poland on diabetic patients concluded 
that patients with tertiary education have more self-
care management on adherence than patients with low 
education levels [43]. Another review study on poor 
medication adherence recorded low education level as 
a crucial factor responsible for poor adherence to DM 
type 2 therapy [44].

Healthcare providers and diabetes educators should 
pay special attention to the vulnerable population that 
is non-adherent to antidiabetic medication. Therefore, 

the role of healthcare professionals is crucial. Educat-
ing people regarding the consequences of nonadherence 
is an urgent need. Healthcare providers, such as phy-
sicians, clinical pharmacists, community pharmacists, 
and nurses play a vital role in improving adherence to 
therapy. Pharmacists in primary healthcare centers, for 
instance, can play a role in improving patient medica-
tion adherence. Activities such as conducting health 
promotions (e.g., providing brochures and pamphlets to 
patients) to help patients understand their disease and 
treatment are warranted. Additionally, monitoring and 
maintaining patient health by providing tools such as 
medication reminder charts that patients can see every 
time they refill and take the medication are also help-
ful. Other barriers to adherence may include the cost 
of medicines, lack of health insurance, and access to a 
pharmacy [45].

Table 2  Proportion of patients with type 2 diabetes mellitus reporting barriers to adherence using IMAB-Q score, and medication adherence as 
per ARMS (n = 266)

BMI, body mass index; IMAB-Q, Identification of Medication Adherence Barriers Questionnaire; BPJS, Badan Penyelenggara Jaminan Social; 
ARMS, Adherence to Refills and Medications Scale

Patients’ characteristics IMAB-Q score ARMS score

Low barriers, n (%) High barriers, n (%) P-value Adherent, n (%) Non-adherent, n (%) P-value

Sex
 Male 51 (78.5) 14 (21.5) 0.170 16 (24.6) 49 (75.4) 0.279
 Female 140 (69.7) 61 (30.3) 65 (32.3) 136 (67.7)

BMI
 Underweight (<18.5 kg/m2) 8 (80) 2 (20) 0.204 4 (40) 6 (60) 0.662
 Normal weight (18.5–24.9 kg/m2) 106 (76.3) 33 (23.7) 44 (31.7) 95 (68.3)
 Overweight (25.0–29.9 kg/m2) 58 (63.7) 33 (36.3) 24 (26.4) 67 (73.6)
 Obesity (>30.0 kg/m2) 19 (73.1) 7 (26.9) 9 (34.6) 17 (65.4)

Education
 No formal education 40 (76.9) 12 (23.1) 0.183 25 (48.1) 27 (51.9) 0.031
 Elementary 54 (70.1) 23 (29.9) 20 (26) 57 (74)
 Junior high school 48 (75) 16 (25) 20 (31.3) 44 (68.8)
 Senior high school 35 (68.6) 16 (31.4) 12 (23.5) 39 (76.5)
 Diploma 2 (28.6) 5 (71.4) 0 7 (100)
 Undergraduate/Postgraduate 12 (80) 3 (20) 4 (26.7) 11 (73.3)

Occupation
 Housemaker 159 (71.3) 64 (28.7) 0.940 69 (30.9) 154 (69.1) 0.127
 Civil employee 2 (50) 2 (50) 0 4 (100)
 Self-employed 15 (71.4) 6 (28.6) 7 (33.3) 14 (66.7)
 Private 11 (78.6) 3 (21.4) 2 (14.3) 12 (85.7)
 Others 4 (100) 0 3 (75) 1 (25)

Health insurance
 BPJS 178 (71.8) 70 (28.2) >0.05 72 (29) 176 (71) 0.128
 Non-BPJS 8 (72.7) 3 (27.3) 6 (54.5) 5 (45.5)
 No insurance 5 (71.4) 2 (28.6) 3 (42.9) 4 (57.1)
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The government should provide health insurance to 
the population with a low economic status. This popu-
lation cannot afford purchasing medications, which 
often leads to nonadherence and discontinuation of 
therapy. Providing information and education during 
counseling sessions, especially to patients with chronic 
diseases, such as DM, may reduce medication adher-
ence barriers. Health care practitioners, including phar-
macists, must assess patients’ knowledge regarding the 
aim of therapy and educate patients to fill the gaps in 
knowledge [46]. This study also provides healthcare 
providers with information for screening patients, iden-
tifying risk factors associated with adherence, design-
ing interventions to remove the barriers, and improving 
medication adherence in diabetes patients. Moreover, 
because of the high percentage of nonadherence in 
patients with type 2 DM, health care practitioners must 
discuss the importance of adherence supported by a 
healthy lifestyle, including physical activity and diet 
[47].

One of the shortcomings of this study may be the 
evaluation of only patient-related factors affecting 
adherence. Based on the literature, many factors affect 
medication adherence, such as healthcare provider-
related and drug-related factors. As this study only 
included those who could communicate in the Indone-
sian language (Bahasa), we may have excluded eligi-
ble individuals who could not participate in the study 
because of linguistic differences. In such individuals, 
unfamiliarity with the local language may also become 
a barrier to medication adherence. Therefore, further 
studies are needed to explore other factors that may 
affect adherence.

Conclusions

In conclusion, our findings in primary healthcare settings 
show considerable barriers to medication adherence in 
patients with type 2 DM. Unwanted drug effects, chang-
ing the medication regimen, failure to refill the prescription 
when the medication runs out and thinking about how other 

Table 3  IMAB-Q responses of participants with type 2 diabetes mellitus (n = 266)

IMAB-Q, Identification of Medication Adherence Barriers Questionnaire

Domain Statements Strongly Agree, n (%) Agree, n (%) Neither Agree 
or Disagree, 
n (%)

Disagree, n (%) Strongly 
Disagree, n 
(%)

Patient’s behavioral factors (1) I know how to take 
medicine

116 (43.6%) 143 (53.8%) 3 (1.1%) 4 (1.5%) 0 (0%)

(2)I can consume 
medicines that are given 
without the help of 
others

108 (40.6%) 139 (52.3%) 9 (3.4%) 9 (3.4%) 1 (0.4%)

(3)I remember to take 
medication as prescribed

114 (42.9%) 139 (52.3%) 12 (4.5%) 1 (0.4%) 0 (0%)

(4)I can get prescribed 
medicines easily

110 (41.4%) 154 (57.9%) 2 (0.8%) 0 (0%) 0 (0%)

Patient’s beliefs (5)I feel sure about all 
aspects of management

93 (35%) 156 (58.6%) 12 (4.5%) 4 (1.5%) 1 (0.4%)

(6)I am worried about 
unwanted effects

15 (5.6%) 55 (20.7%) 23 (8.6%) 143 (53.8%) 30 (11.3%)

Environmental Factors (7) Taking medicines as 
prescription is a burden 
for me

14 (5.3%) 28 (10.5%) 12 (4.5%) 174 (65.4%) 38 (14.3%)

(8) My life keeps me from 
taking medicine

4 (1.5%) 33 (12.4%) 9 (3.4%) 174 (65.4%) 46 (17.3%)

(9)I do not think I can 
cope with it if medicines 
keep changing

8 (3%) 42 (15.8%) 27 (10.2%) 158 (59.4%) 31 (11.7%)

Social Influences (10)I worry what other 
people think of me if 
they know I’m taking 
medication

5 (1.9%) 23 (8.6%) 7 (2.6%) 167 (62.8%) 64 (24.1%)
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people feel about one’s medication use are some of the bar-
riers that lead to nonadherence. Female participants, partici-
pants with normal weight, and those with health insurance 
had the lowest level of adherence.

A future study targeting barriers in adherence focusing 
on the perspectives of both healthcare professionals and 
patients is warranted. Educational interventions by health-
care providers and assistance solving other barriers to adher-
ence, such as pharmacy access, may significantly improve 
adherence to therapy in vulnerable populations.
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Table 4  ARMS responses of participants with type 2 diabetes mellitus (n=266)

ARMS, Adherence to Refills and Medications Scale

Domain ARMS statements Never, n(%) Sometimes, n(%) Often, n(%) Always, n(%)

Compliance to 
taking medica-
tion

(1) How often do you forget to take medication? 165 (62%) 90 (33.2%) 10 (3.8%) 1 (0.4%)

(2) How often do you decide not to take medicine? 184 (69.2%) 70 (12%) 12 (4.5%) 0 (0%)
(5) How often do you skip taking medication before going 

to the doctor?
188 (70.7%) 71 (26.7%) 7 (2.6%) 0 (0%)

(6) How often you don’t take medication when you feel 
better?

190 (71.4%) 62 (23.3%) 14 (5.3%) 0 (0%)

(7) How often do you skip medication while still feeling 
sick?

216 (81.2%) 46 (17.3%) 3 (1.1%) 1 (0.4%)

(8) How often do you skip medication when you are less 
concerned about your condition?

218 (82%) 43 (16.2%) 5 (1.9%) 0 (0%)

(9) How often do you change your dosage? 221 (83.1%) 43 (16.2%) 2 (0.8%) 0 (0%)
(10) How often do you forget to take medicines you should 

take more than one time?
200 (75.2%) 62 (23.3%) 4 (1.5%) 0 (0%)

Adherence to 
prescriptions

(3) How often do you forget to redeem a recipe? 211 (79.3%) 47 (17.7%) 7 (2.6%) 1 (0.4%)

(4) How often do you run out of drugs? 209 (78.6%) 50 (18.8%) 6 (2.3%) 1 (0.4%)
(11) How often you don’t redeem a recipe for paying too 

much?
242 (91%) 19 97.1%) 2 (0.8%) 2 (1.1%)

(12) How often do you plan to redeem prescriptions before 
drugs run out?

47 (17.7%) 29 910.9%) 44 (16.5%) 146 (54.9%)

Table 5  Correlation between total IMAB-Q score with total ARMS 
score and education with adherence level

** Correlation is significant at the 0.01 level (2-tailed)

Variables r Sig.(2-tailed)

IMAB-Q ARMS score 0.304** <0.001
Education 0.114 0.064

Table 6  Regression analysis between total IMAB-Q score and ARMS 
score, and between education and adherence level

Predic-
tors

Depend-
ent vari-
able

R R square Std. Error P-value

IMAB-Q 
score

ARMS 
score

0.309 0.095 4.009 <0.001

Educa-
tion

0.061 0.004 4.207 0.320
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shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2012 0.000
Cites / Doc. (4 years) 2013 0.448
Cites / Doc. (4 years) 2014 1.773
Cites / Doc. (4 years) 2015 2.365
Cites / Doc. (4 years) 2016 2.344
Cites / Doc. (4 years) 2017 2.715
Cites / Doc. (4 years) 2018 2.289
Cites / Doc. (4 years) 2019 2.453
Cites / Doc. (4 years) 2020 2.180
Cites / Doc. (4 years) 2021 3.054

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

Self Cites

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration

2012 10.34
2013 13.56

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Documents Year Value

Non-citable documents 2012 0

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Documents Year Value

Uncited documents 2012 0
Uncited documents 2013 16
Uncited documents 2014 30
Uncited documents 2015 54
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