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Abstract
Objective: This study was aimed to assess medication non-adherence and associated factors among adult diabetes
in Felege Hiwot Referral Hospital Bahir Dar city administration. To overcome this object, a cross-sectional study was
conducted among 416 randomly selected diabetes patients at the Felege Hiwot Referral Hospital (FHRH). Eight item
Morisky Medication Adherence Scale questionnaire was used to assess medication non-adherence. Binary logistic
regression was applied to analyze the collected data. P-value less than 0.05 with 95% confidence interval was considered statistically significant between dependent and explanatory variables.
Result: Among 416 participants, 242 (58.2%) were male diabetes patient. The mean age (± SD) of the study participant was 45.4 (± 16. 7) years. Based on the MMAS-8 scale, non-adherence to diabetes medication was 68.8% [95%
CI 62.0, 71.4]. The multivariate analysis, age group from 18 to 35 years old (AOR: 2.26: 95% CI 1.23, 5.58), single (AOR:
3.55; 95% CI 1.59, 7.29), fear of diabetes related complication (AOR: 3.01; 95% CI 1.66, 5.53) and feeling worse (AOR:
2.55; 95% CI 1.45, 4.53) were significantly associated with non-adherence to prescribed diabetes medications. Therefore, developing a more intensive communication strategy and improving the quality of prescribed drug compliance
could improve the level of adherence.
Keywords: Medication non-adherence, Adult patient with diabetes mellitus, Non-adherent factors
Introduction
Globally, Diabetes mellitus (DM) is increased from 424.9
million in 2017 to 628.6 million by the year 2045. It is a
high level in sub-Saharan Africa [1–3]. In Ethiopian, the
prevalence ranged from 0.3 to 7% [4–6]. Medication
adherence to DM treatment is the extent to which the
patient’s behavior matches the agreed recommendations
from the prescriber. It is an active role, collaboration with
the physician with no place for blame; self-motivated
decision to adhere the advice and understood self-regulation [6, 7]. Medication non-adherence is dose not taken,
irregular dosing and discontinuation medication [8, 9].
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In Ethiopia, the proportion of non-adherence was
ranged from 21.8 to 25.4% [10–12]. A previous study documented the proportion of non-adherence was shown
different results in different setting. These were: Sudan
(55%) [13]; Asia (21.9%) [14]; Switzerland (80%) [15]; Botswana (41.8%) [16]; Nigeria (73.64–86.6%) [17, 18] and
Ghana (31.5%) [19] of participants were non-adherent
to diabetes treatment. Poor health status, service dissatisfaction [11, 15]; educational level [14, 20]; age, gender
and comorbidity [15, 18] were factors affecting medication non-adherence.
Non-adherence also affected by diabetes knowledge,
disease duration [20]; perception of consequence [14,
21]; psychological problems and forgetfulness [7, 12,
13, 22, 23]. Thus, non-adhere to medication increased
emergency room visits and hospitalization [24]. Studies
on medication non-adherence in diabetes patient were
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limited in the study area. Therefore, the aim of this study
was to identify medication non-adherence and associated
factors among DM patient.

Main text
Study setting and participants

This was a cross sectional study with patients recruited
from February 21st to March 21st 2017 at FHRH. The
hospital provides promotive, preventive, curative and
rehabilitative services. Around 2484 diabetes patients
were registered for follow-up in the previous year. In outpatient chronic follow up department approximately 250
adult DM patients were seen weekly. Patients with DM
were visited the hospital on every 2 months basis.
The sample size was determined using a single population formula by considering 45.9% proportional of adherence to diabetes medication [11];α95%
confidence interval
(z )2 ×p(1−p)
(CI), 5% margin error as n = 2 d 2
. After adding
10% non-response rate yielding 420 DM patients.
Systematic random sampling was employed to select
eligible participants. Based on the decision to collect
data over the course of 1 month, sampling interval was
determined by dividing the expected number of diabetic
patients per month (1000) into the sample size (420).
Thus, every other patient coming to a follow-up service
was interviewed in daily basis. A patient with both types
of diabetes aged above 18 years and who have been taking diabetes medication in the last 6 months in a regular
follow up was included.
Trained four BSc nurses collected data through face
to-face interview and medical chart review. The questionnaire contains socio-demographic, clinical and other
related factors: social support assessed by Oslo 3-items
social support scale. The sum of this scale was ranging
from 3 to 14. A scale ranged from 3 to 8 was categorised
as “poor”, 9–11 was “moderate” and 12–14 was “strong”
support [25].
Fear of complication was assessed by fear of complications questionnaires. It includes specific fears (like blindness, kidney problems, etc.), lifestyle, and hypoglycemia
fears. The items were rated on a four-point Likert scale
(0–3), where “0” denotes low and “3” refers to high fear
of complications [26]. The anxiety level was determined
by a four-point Likert scale (0–3) of the anxiety Sub scale
of Hospital Anxiety and Depression Scale, where “0”
denotes non-anxiety symptom and “3” refers had anxiety
symptoms. Scores of 0–7 was considered normal, 8–10
borderline and 11–21 indicating clinical cases (abnormal)
[27]. In this study, borderline was considered as normal.
Self-reported adherence to diabetes medications was
determined by MMAS-8. All questions, except for the
last question, were answered with a yes/no response,
with corresponding 1 and 0 value [28]. Zero score was
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considered high adherence, 1or 2 as medium adherence
and > 2 was low adherence. In this study, medium and
high adherences were considered as adherence and low
adherence as non-adherent for statistical purpose [29,
30].
Structured questionnaire was prepared in English.
It was translated into local language ‘Amharic’ to easily understand and then back translated into English to
check the consistency. The questionnaire was pre-tested
among 21 DM patients at Debre-Tabor hospital. Minor
modification like ambiguity words was edited. The principal investigator and two supervisors were responsible
monitoring the data collection process.
The collected data entered into the Epi-data version
3.1 and analyzed using SPSS version 20. Descriptive
and summary statistics were presented using texts and
tables. Binary logistic regression analysis was performed
to determine the association between dependent and
independent variables. Independent variables with a
P-value < 0.2 in the bi-variable analysis were fitted into
multivariate analysis to identify independent predictors
of non-adherence. Associated factors were expressed as
Adjusted OR with 95% CI and P-value < 0.05 was considered as statically significant.
Result

A total of 416 participants completed the interview giving a response rate of 99.05%. Of these, 242 (58.2%) were
male diabetes patient. The mean age (± SD) of the study
participant was 45.4 (± 16. 7) years (Table 1).
Two hundred fifty (60.1%) participants were type 2
DM. The mean duration since diagnosed with diabetes
was 6 (± 4.9) years. About 26% had a fear of complication
due to DM (Table 2).
Self-reported non-adherence to diabetes medications,
based on MMAS-8, was 68.8% [95% CI 62.0, 71.4]. The
multivariate logistic regression analysis showed that
participant who were living in rural (AOR: 2.35; 95% CI
1.25, 3.23), being single (AOR: 3.55; 95% CI 1.59, 7.29),
merchant (AOR: 3.32; 95% CI 1.22, 9.02), a high fear of
complication (AOR: 3.01; 95% CI 1.66, 5.53) and feeling
worse (AOR: 2.55; 95% CI 1.45, 4.53) were more likely
non-adhere to diabetes medications (Table 3).
Discussion

This study demonstrated that about 68.8% of the participants had non-adherence to diabetic medication.
The finding of this study was comparable to a study conducted in Switzerland [13], Nigeria [17] and India [30,
31]. Perhaps this might be due to methodological similarity and use of the similar tool.
On the other hand, the proportion of non-adherence
in our study was much higher than when compared with
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Table 1 Socio-demographic characteristics of study
participant at FHRH Bahir Dar, Northwest Ethiopia,
(n = 416)

Table 2 Clinical and psychosocial characteristics of study
participant at FHRH, Bahir Dar, Northwest Ethiopia,
(n = 416)

Variable

Variable

Frequency

Percent

Female

174

41.8

Type 1

166

41.9

Male

242

58.2

Type 2

250

60.1

18–36

141

33.9

242

58.2

36–50

122

29.3

6–10

113

27.2

51–65

89

21.4

61

14.7

66–80

64

15.4

≥ 11

Rural

100

24.0

Urban

316

76.0

Divorced

17

4.1

Single

32

7.7

Separated

88

21.2

279

67.1

Never went

133

32.0

Primary school

Sex

Percent

DM types

Age

DM duration

Residency

Marital status

Married

Frequency

Educational qualification

≤5

DM comorbid
Yes

100

24.0

No

316

76.0

Fasting blood glucose (mg/dL)
≤ 91

91–126

65

15.6

106

25.5

127–2000

145

34.9

≤ 201

100

24.0

DM complication
Yes

85

20.4

No

331

79.6

142

34.1

Secondary school

55

13.2

Poor

71

17.1

Tertiary

86

20.7

Moderate

132

31.7

Strong

213

51.2

Farmer

147

35.3

Civil servant

Occupational status

Social support

Fear of complication

130

31.3

High fear

108

26.0

Private worker

47

11.3

Low fear

308

74.0

Merchant

92

22.1

94

22.6

501–1000

107

25.7

1001–2000

88

21.2

127

30.5

Average monthly income
≤ 500

≥ 2001

other similar studies done in Bharat [14], Botswana [16],
Ghana [19], New York [29], Gondar [14] and Jimma [12].
This difference might be in those study participants, the
health care provider simplifying a patient’s medication by
providing written instructions and provides diabetes education about medication and patient’s behavior matches
the agreed recommendations [32]. Another discrepancy
might be due to sample size and study design difference.
In this study occupational statuses like merchant
(3.32 times) and civil servant (4.06 times) more likely
non-adherence when compared to private employees
and farmers. This finding was congruent with a study
conducted in Pakistan [33]. This similarity might be
the greater one’s income, the lower one’s likelihood of

Anxiety
Abnormal

107

25.8

Normal

309

74.2

non-adherence among private employees and sedentary
lifestyle among merchants.
In our study, patients with age 18–35 years had 2.62
times more likely non-adherence when compared to with
those aged 36–80 years. This finding was comparable to
a study conducted in Pakistan and Switzerland [15, 34].
This might be, among younger age groups (18–35) might
be to a lesser extent understanding of treatment recommended and adherence [35].
In our study, participants who were single in marital
status were 3.55 times more likely non-adherence than
as compared to married. A contrasting result was found
in a study done in Portugal single individuals were better
to medication adherence [22]. This might reflect different methodologies, sampled population and sample size.
A study conducted in Portugal was correlational design,
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Table 3 Factors associated with diabetes medication non-adherence among diabetes at FHRH, Bahir Dar, Northwest
Ethiopia, (n = 416)
Variable

Adherence level
Adherence (n)

Non-adherence (n)

Bivariate

Multivariate

Crude OR (95% CI)

Adjusted OR (95% CI)

Age
< 36

64

77

2.71 [1.93,5.29]

2.62 [1.23, 5.58]

36–50

32

90

1.16 [0.57, 2.35]

1.30 [0.58, 2.95]

51–65

27

62

1.42 [0.68, 2.96]

1.38 [0.59, 3.23]

≥ 66

15

48

1

1

Rural

221

57

1.76 [1.10, 2.79]

2.35 [1.25, 4.42]

Urban

95

43

1

1

Residency

Marital status
Divorced
Single

3

14

0.49 [0.14, 1.76]

0.62 [0.16, 2.38]

20

12

3.87 [1.81, 8.27]

3.55 [1.59, 7.29]

Separated

31

57

Married

84

195

1.26 [0.76, 2.09]

1.50 [0.87, 2.58]

1

1

Occupational
Private worker
Merchant

6

41

1

1

33

59

3.82 [1.49, 9.95]

3.32 [1.22, 9.02]

Farmer

51

96

3.63 [1.44, 9.12]

1.94 [0.71, 5.33]

Civil servant

48

82

4.00 [1.58, 10.12]

4.06 [1.54, 10.68]

Comp. fear
High

56

52

Low

82

226

2.96 [1.88, 4.67]

3.01 [1.66, 5.53]

1

1

Anxiety
Abnormal

98

110

3.74 [5.81]

2.55 [1.45, 4.53]

Normal

40

168

1

1

n = number, P ≤ 0.05 was taken as level of significance, OR = odd ratio

with a smaller sample size and aged 40 to 85 years. In our
study non-adherence in single individuals might a lack
of emotional and practical support from the spouse that
leads to claimed to have contributed to non-adherence.
This was due to perceiving non supportive behaviors
were associated non-adherence [36, 37].
This study revealed that participants who had anxiety
2.55 times more likely non-adhere as compared to those
who had not anxiety. This finding was in line with a study
documented in Bharat, Portugal and Kingdom of Saudi
Arabia [14, 22, 23]. This might be due to diabetes patients
with anxiety had been at increased to feel guilt and low
treatment outcome [38].
This study showed that place of residence was significantly associated with non-adherence. Those diabetes
patients who live in rural were 2.35 times more likely
non-adherence as compared to urban. This was in line
with a study conducted in Bharat [14]. Individuals with
rural residency might be not accessed transportation and
drugs [39].

Fear of complication was another variable that significantly associated with non-adherence to prescribed
medication. Fear of complication was 3.01 times more
likely non-adherence when compared to those who had
a low fear. This was consistent with a study done by different scholars [21, 32, 33] which stated that factors of
non-adherence.

Limitations
Even if the author was making a great effort to orientation and explain about the aim of the study, recall bias
might creep. Since the study was conducted in a clinic
setting, a social desirability bias might have made.
Conclusion

We conclude that medication non-adherence is prevalent among DM patients and is associated with fear
of complication, social support and anxiety. Therefore, this study recommends that the hospital facilitates assessment of medication non-adherence should
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be incorporated into routine clinical practice. Interventions are urgently needed to increase medication
adherence so that patients can realize the full benefit of
prescribed therapies.
Authors’ contributions
TWA conceived the idea for the research and wrote the framework, design of
the study and performed the statistical analysis. Senior associate professors
contributed analysis, critically revised the paper, edit the manuscript and provided the final version. The author read and approved the final manuscript.

Page 5 of 6

6.
7.

8.
9.
10.

Acknowledgements
The authors have grateful to Bahir Dar University for all approved the proposal
and provided critical review of this study, data collectors. Participants gratefully acknowledged for voluntarily participated in this study.

11.

Competing interests
The author declares no competing interests.

12.

Availability of data and materials
All data generated or analyzed during this study are available from the corresponding author on reasonable request.

13.

Consent for publication
Not applicable.
Ethics approval and consent to participate
In order to follow the ethical and legal standards of scientific investigation, this
study was conducted after approval of the proposal by Bahir Dar University
institutional review board committee. Ethical approval and clearance were
obtained from this board. Permission and supportive letter were obtained
from respective health bureau and hospital medical director’s office before
actual data collection. Participation was voluntary and information also was
collected anonymously after obtaining written consent from each respondent
by assuring confidentiality throughout the data collection period. Participants
also were told the objective of the study and gave the right to refuse, stop or
withdraw at any time of data collection. Patients found to have anxiety were
referred to psychiatry clinic for further assessment and treatment.
Funding
Not applicable.

Publisher’s Note

14.
15.

16.

17.
18.
19.
20.

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Received: 31 January 2019 Accepted: 16 March 2019

21.
22.

References
1. WHO. Global report on diabetes. Geneva: WHO; 2016. http://www.who.
int/diabetes/.
2. Jeannette A, Chris P, Esther J, Anoop M, et al. Diabetes atlas. 8th ed. IDF;
2017.
3. Atun J, Stokes A, Goehler A, Houinato D, Houehanou C, et al. Diabetes
diagnosis and care in sub-Saharan Africa: pooled analysis of individual
data from 12 countries. Lancet Diabetes Endocrinol. 2016;67:89. https://
doi.org/10.1016/30216-4.
4. Abebe S, Berhane Y, Worku A, Assefa A. Diabetes mellitus in North West
Ethiopia: a community based study. BMC Public Health. 2014;14(97):2–8.
5. Gizaw M, Harries AD, Ade S, et al. Diabetes mellitus in Addis Ababa, Ethiopia: admissions, complications and outcomes. PHA. 2015;5(1):74–8.

23.
24.
25.
26.
27.

Abebe N, Kebede T, Addise D. Diabetes in Ethiopia 2000–2016, the prevalence and related acute and chronic complications. Afr J Diabetes Med.
2017;21(2):7–12.
European Patients’ Forum. Adherence and concordance. In: European
Patients Forum (EPF). Belgium; 2015. p. 1–20. http://www.eu-patient.eu/
globalassets/policy/adherence-compliance-concordance/epf-positionpaper-2015.pdf.
Alex J, Samuel F. Defining and measuring primary medication non-adherence: development of a quality measure. JMCP. 2016;22(5):516–23.
Courtenay M, Carrier J, Bodman S. Medicines adherence in people with
diabetes and disability, and the role of insulin delivery devices. J Diabetes
Nurs. 2015;19(8):294–9.
Gelaw BK, Mohammed A, Tegegne GT, Defersha AD, Fromsa M, Tadesse
E, et al. Nonadherence and contributing factors among ambulatory
patients with antidiabetic medications in Adama Referral Hospital. J
Diabetes Res. 2014;1–9. http://dx.doi.org/10.1155/2014.
Abebe S, Berhane Y, Worku A. Barriers to diabetes medication adherence
in North West Ethiopia. Springerplus. 2014;3(195):1–6.
Gebrehiwot T, Jemal H, Dawit T. Non-adherence and associated factors
among type 2 diabetic patients at Jimma University Specialized Hospital,
Southwest Ethiopia. J Med Sci. 2013;13(7):576–84.
El-Hadiyah TM, Madani AM, Abdelrahim HM, Yousif AK. Factors affecting
medication non-adherence in type 2 Sudanese diabetic patients. J Pharmacol Pharm. 2016;7:141–6. https://doi.org/10.4236/pp.2016.74018.
Manjusha S, Madhu P, Atmatam P, Amit M, Ronak S. Medication adherence to antidiabetic therapy in patients with type 2 diabetes mellitus. Int
J Pharm Pharm Sci. 2014;6(2):564–70.
Huber CA. Medication adherence in patients with diabetes mellitus:
does physician drug dispensing enhance quality of care? Evidence from
a large health claims database in Switzerland. Patient Prefer Adherence.
2016;10:1803–9.
Rwegerera GM, Moshomo T, Gaenamong M, Oyewo TA, Gollakota S,
Mhimbira FA, Fadare J, Godman B, Meyer JC, Rivera YP. Antidiabetic medication adherence and associated factors among patients in Botswana;
implications for the future. Alex J Med. 2018;54(2):103–9.
Abdulazeez I, Omole M, Lekan S. Medication adherence amongst diabetic
patients in a tertiary healthcare institution in central Nigeria. Trop J Pharm
Res. 2014;13(6):997–1001.
Olufunsho A, Jemmela AO. Medication adherence in type 2 diabetes
patients: study of patients in Alimosho General Hospital, Igando, Lgos,
Nigeria. Afr Health Sci. 2015;15(2):513–22.
Prosper A, Amaltinga M. Non adherence to diabetic medication among
diabetic patients, a case study of Dormaa Hospital Ghana. Sci J Public
Health. 2017;5(2):88–97.
Abebaw M, Messele A, Hailu M, Zewdu F. Adherence and associated factors towards antidiabetic medication among type II diabetic patients on
follow-up at University of Gondar Hospital. Northwest Ethiopia. Adv Nurs.
2016;2016:8579157. https://doi.org/10.1155/2016/8579157.
Habte BM, Kebede T, Fenta TG, Boon H. Barriers and facilitators to adherence to anti-diabetic medications: Ethiopian patients’ perspectives. Afr J
Prim Health Care Fam Med. 2017;9(1):1–9.
Albuquerque C, Correia C, Ferreira M. Adherence to the therapeutic
regime in person with type 2 diabetes. Soc Behav Sci. 2015;171:350–8.
Al-Hayek A, Robert A, Alzaid A, Nusair H. Association between diabetes
self-care, medication adherence, anxiety, depression, and glycemic
control in type 2 diabetes. Saudi Med. 2012;33(6):681–3.
Polonsky WH, Henry RR. Poor medication adherence in type 2 diabetes:
recognizing the scope of the problem and its key contributors. Patient
Prefer Adherence. 2016;10:1299–306.
Dalgard O, Bjork S, Tambs K. Social support, negative life events and
mental health a longitudinal study. Br J Psychiatry. 1995;166:29–34.
Taylor EP. Design and development of a scale measuring fear of complications in type 1 diabetes. Diabetes Metab Res Rev. 2005;21(3):264–70.
Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand. 1983;67(6):361–70 (View in PubMed).

Abate BMC Res Notes

(2019) 12:175

28. Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-reported measure of medication adherence. Med Care.
1986;24:67–74.
29. Mann DM, Ponieman D, Leventhal H, Halm EA. Predictors of adherence to
diabetes medications: the role of disease and medication beliefs. J Behav
Med. 2009;32:278–84.
30. Divya S, Pratibha N. Factors contributing to non-adherence to medication
among type 2 diabetes mellitus in patient attending tertiary care hospital
in South India. Asian J Pharm Clin Res. 2015;8(2):8–10.
31. Sontakke S, Jadhav M, Pimpalkhute S, Jaiswal K. Evaluation of adherence to therapy in patients of type 2 diabetes mellitus. J Young Pharm.
2015;7(4):462–9.
32. European Patients Forum. Adherence and concordance. European
Patients Forum. Europe; 2015.
33. Riaz M, Basit A, Fawwad A, Ahmedani MY, Rizvi ZA. Factors associated
with non-adherence to insulin in patients with type 1 diabetes. Pak J Med
Sci. 2014;30(2):233–9.
34. Feldman BS, Cohen-Stavi CJ, Leibowitz M, Hoshen MB, Singer SR, Bitterman H, et al. Defining the role of medication adherence in poor glycemic

Page 6 of 6

35.
36.
37.
38.
39.

control among a general adult population with diabetes. PLoS ONE.
2014;9(9):1–9.
Watkins KW, Connell CM, Fitzgerald JT, Klem L, Hickey T, Ingersoll-Dayton
B. Effect of adults’ self-regulation of diabetes on quality-of-life outcomes.
Diabetes Care. 2000;23(10):1511–5.
Mayberry LS, Osborn CY. Family support, medication adherence, and
glycemic control among adults with type 2 diabetes. Diabetes Care.
2012;35(6):1239–45.
Scheurer D, Choudhry N, Swanton KA, Matlin O, Shrank W. Association
between different types of social support and medication adherence. Am
J Manag Care. 2012;18(12):e461–7.
Naicker K, Johnson JA, Skogen JC, Manuel D, Overland S, Sivertsen B, et al.
Type 2 diabetes and comorbid symptoms of depression and anxiety: longitudinal associations with mortality risk. Diabetes Care. 2017;40(3):352–8.
Sankar UV, Lipska K, Mini GK, Sarma PS, Thankappan KR. The adherence
to medications in diabetic patients in rural Kerala, India. Asia Pac J Public
Health. 2015;27(2):NP513–23.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

