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ABSTRACT 

Background: Diabetes mellitus (DM) is a group of metabolic disorders of fat, carbohydrate 

and protein metabolism that results from defects in insulin secretion, action, or both. About 50% 

chronic care patients in the developed countries are non-adherent and it is estimated to be higher 

in developing countries. Non-adherence is one of the major causes of suboptimal glycemic con-

trol, which in turn is compounded by acute & chronic complications of DM.  

Objectives: To assess anti-diabetic medication adherence and determinant factors among adult 

type 2 DM patients on follow up at All African Leprosy Rehabilitation and Training Center 

(ALERT) Hospital, Addis Ababa, Ethiopia from February - December 2020. 

Methods:  Cross sectional study was conducted among adult type 2 DM diabetic patients on fol-

low up at ALERT Hospital from February2020 - December 2020. Ethical clearance was ob-

tained from Family medicine ethical committee of College of Health Sciences of Addis Ababa 

University. 385 participants who were eligible & voluntary were selected. A structured standard 

questionnaire and data extraction sheet was prepared and utilized to collect data. Adherence 

was assessed using the four-item WHO Modified Morisky Adherence predictor Scale -4 

(MMAPS-4). Data was analyzed using the SPSS v-25.0.0. Multiple regression models were used 

to assess factors associated with adherence. 

Results: Three hundred eight five adult T2 DM patients participated in the study. 318 (82.6%) of 

the participants were adherent to ADM based on MMAPS-4. Forgetfulness was the major reason 

for non-adherence. Glycemic control was inadequate in greater than eighty percent of partici-

pants.  Lifestyles modifications, like joint dietary plan with physician, have significant associa-

tion with glycemic control. 

Conclusion: Anti-diabetic medication adherence was relatively high compared with other simi-

lar studies in Ethiopia. However, overall glycemic control was found to be inadequate despite a 

high medication adherence which may be due to failure to implement non -pharmacological ap-

proaches. Multi-stake holder‟s collaboration to ensure adherence more & improvement of non- 

pharmacological approaches may help in improving glycemic control. 

Keywords: Type 2 DM, Medication adherence, ALERT Hospital, Glycemic control
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1. INTRODUCTION 

1.1 Background 
 

Diabetes mellitus (DM) is a metabolic disorder of multiple etiologies characterized by chronic hyper-

glycemia with disturbances of carbohydrate, fat and protein metabolism, resulting from defects in 

insulin secretion, insulin action, or both [1]. It is a complex, chronic illness requiring continuous medi-

cal care with multi-factorial risk-reduction strategies beyond glycemic control. The vast majority of 

cases of diabetes falls into two broad etiopathogenetic categories, type1 and type 2 diabetes Mellitus. 

[1].  Type 2 diabetes Mellitus, which accounts for 90–95% of those with diabetes, encompasses indi-

viduals who have insulin resistance and usually have relative insulin deficiency [1]. 

 Complications of DM have become a major public health problem in all countries. It causes significant 

physical and psychological morbidity, disability and premature mortality among those affected pa-

tients and imposes a heavy financial burden on health services [2]. The worldwide prevalence of DM 

has risen dramatically over the past two decades, from an estimated 30 million cases in 1985 to 415 

million in 2017. Based on current trends, the IDF projects that 642 million individuals will have 

diabetes by the year 2040 [3]. Although the prevalence of both type 1 and type 2 DM is increasing 

worldwide, the prevalence of type 2 DM is rising much more rapidly, presumably because of increas-

ing obesity, reduced activity levels as countries become more industrialized, and the aging of the popu-

lation. Type 2 DM is a rising problem in Africa. In Sub-Saharan Africa, like the rest of the world, 

diabetes prevalence coupled with both communicable and non-communicable diseases is growing 

rapidly. 

The World Health Organization estimate in 2008 showed 34% of death among Ethiopian population 

was due to non-communicable diseases, in which case, Diabetes Mellitus comprises 2%. Diabetes 

Mellitus is one of the four major NCDs causing a high morbidity and mortality. Data from the 

National STEPS Survey conducted in 2015 in Ethiopia showed the prevalence of DM or raised blood 

sugar in the adult population is 6% [4].Given the growing body of evidence regarding the potential 

benefits of the Glycemic Index in the prevention and clinical management of diabetes, it is im-

portant to determine the adherence and non-adherence status, and the factors associated with these 

because non-adherence to diabetic medications is a major factor which has a considerable adverse 

outcome on glycemic control. 

http://www.idf.org/
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Medication non-adherence is defined as patient‟s failure to engage in a therapeutic regimen because of 

deficit in one or more of these determinant factors: demographic characteristics, complexity of the 

regimen, improper communication and education by service provider, inaccessibility of the health 

institution, financial constraint, inconsistent supply of medications, lack of  skills required for self-

management, gap of knowledge on the disease, pill burden, fear of injection, side effects of drugs, 

comorbid conditions, impact of traditional beliefs and sayings [5], [6], [7]. In both developed and 

developing countries, non-adherence to medication remains a significant concern for health care pro-

viders as well as patients because of its adverse consequences on therapeutic outcomes. It is significant 

especially in those with chronic illnesses that involve complex and long-term medical regimens 

[5][6].  The drop in adherence is noted to be most dramatic after the first 6 months of therapy among 

patients with chronic conditions [8], [9]. Poor adherence to diabetes treatment recommendations 

would lead to manifestation of micro- and macro-vascular complications and increased health care 

costs [10] 

 There are many reasons for seeking to improve adherence in long-term therapies for chronic diseases. 

The benefits include: better glycemic control and in so doing has a better health outcomes, improved 

quality of life, and improved safety for the patient as well as cost savings for all stakeholders [11].  

Accomplishment of treatment plans by patients with type 2 diabetes is essential in order to ensure 

normal or near normal fasting and postprandial blood glucose levels necessary for adequate control 

of diabetes, and subsequent reduction in mortality and reduced risk of micro- & macrovascular com-

plications [12]. 

Some studies were done in Ethiopia so far with unequivocal results on anti-diabetic medication adher-

ence and determinant factors are in a variable degree of occurrence as seen in different systematic 

meta- analysis & pooled studies [13]. Accordingly, the anti-diabetic adherence rate ranges from as low 

as 31.2% [14] to as high as 95.7% [15]. So, this study will help to substantiate the big gaps of medica-

tion adherence and assess determinant factors. 
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1.2 Statement of the Problem 

Poor adherence to treatment of chronic diseases is a worldwide problem of striking magnitude. 

Adherence to long-term therapy for chronic illnesses in developed countries averages 50%. In 

developing countries, the rates are even lower given the paucity of health resources and inequi-

ties in access to health care. Poor adherence to recognized standards of diabetes care is the 

principal cause of development of complications of diabetes and their associated individual, so-

cietal and economic costs. The overall cost to the health care system of treating patients with 

type 2 diabetes is on average over 1.5 times higher than per capita health care expenditure, an 

excess cost-burden of 66% over the general population [16]. Poor adherence is the primary 

reason for suboptimal glycemic control in patients with diabetes. It causes medical and psycho-

social complications of disease, reduces patients „quality of life, and wastes health care re-

sources. Taken together, these direct consequences impair the ability of health care systems 

around the world to achieve population health goals [16]. Adherence problems are observed 

in all situations where the self-administration of treatment is required, regardless of type of dis-

ease, disease severity and accessibility to health resources [16]. 

However, the need to make patients adequately committed to take their medications regularly 

and appropriately as well as adjusting their long-standing lifestyles is among the most com-

mon challenges encountered by physicians and other healthcare providers involved in diabetes 

care [17]. Studies investigating adherence to chronic disease treatment have evidenced that pa-

tients are not adherent to their medications due to a number of reasons among which are forget-

fulness, financial problems, inaccessibility, stock-outs of medications and lack of awareness or 

due to side effects of the drugs. Literature on adherence to treatment for chronic conditions such 

as diabetes call for more empirical research to assess patients‟ adherence to medication, identify 

the reasons for non-adherence, and emphasized the necessity of information for the development 

of specific intervention   that   focus   on   these reasons to improve adherence [ 1 8 ] , [19]; [20]). 

Ethiopia is a country of fast-growing population, urbanization and change in lifestyle towards 

westernization. The life expectancy in Ethiopia is also increasing. These factors definitely in-

crease the prevalence of diabetes. As the number of diabetes increases, there is a burden on the 

country in terms of economic strain, logistics, and medications and so on. These factors directly 

or indirectly influence the diabetic medication adherence and hence there is a need for further 
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research. Moreover, in my clinical practice at diabetic follow up clinic and endocrine at-

tachment, I have observed high numbers of patients‟ non-adherent to one or more of the anti-

diabetic medications and drugs of other comorbid illnesses.  

Although some research‟s on anti-diabetic medication adherence in adult T2 DM patients have 

been undertaken in Ethiopia, the conclusion regarding prevalence, the factors that determine ad-

herence & non adherence, solutions towards the problems are not uniform and needs further re-

search and study to clear. This study has assessed rate of anti-diabetic medication adherence, 

and factors associated with adherence. The result of the study revealed the prevalence, com-

mon determinants of adherence to anti- diabetic medications and the way forward to the prob-

lems identified. 

1.3 Literature Review 

Diabetes mellitus is a significant and growing health problem worldwide. In Sub-Saharan Africa, 

diabetes prevalence coupled with both communicable and non-communicable diseases is on the 

rise. It is also evident that the burden of diabetes is also enormous in terms of economic strains 

associated with the disease[21]. 

Poor adherence is the top bottleneck for glycemic control in patients with diabetes, especially in 

sub-Saharan for obvious reasons.  It causes medical and psychosocial complications of disease, 

reduces patients „quality of life, and wastes health care resources. 

1.3.1 Rate of anti-diabetic Medication Adherence 

Studies in Mexico, Jamaica, United States of America and India which were conducted be-

tween 1999 and 2002 found adherence to diabetes treatment generally to be sub-optimal rang-

ing from 23 to 77 %. [19], [22], [23]. In another study among patients with type 2 DM, adher-

ence was found to range between 65% to 85% for oral agents and 60% to 80% for insulin [24]. 

A systematic review conducted on adherence with medications for diabetes at New Haven, USA 

and found adherence to oral hypoglycemic agents ranged from 36-93% [8]. Cross sectional study 

conducted in Nigeria on medication adherence among ambulatory type 2 diabetes patients at a 

tertiary healthcare setting in Southwestern Nigeria found that approximately 60% of patients 

were adherent to the prescribed medications [18]. Different rates of adherence were reported by 
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studies conducted in Nigeria (72.5%) [12], Malaysia (47%) [25], India (16.6%) [17]), Southern 

California, USA (40%) [26] and Brazil (78.3%) [27]. Another cross-sectional study conducted 

am on g  T2 DM on follow up at Tikur Anbessa  specialized Hospital, Ethiopia showed a preva-

lence of adherence to be 64.1% [28]. Systematic review and meta-analysis  study done on  anti-

diabetic medication adherence of  different regions in  Ethiopia showed  an overall pooled preva-

lence of 69.5% (95% CI (61.1, 78.0)) [13]. 

Knowledge regarding the different factors that may influence anti-diabetic medication adher-

ence is expanding.  Many factors that influence adherence, including socio demographic, 

cultural, financial/economic issues, disease and treatment related factors have been reported in 

the literature. Age was one of those factors influencing adherence.  Cross-sectional study carried 

out in Malaysia indicated that adherence was improved with increasing age [25] .  This report 

was supported by studies made in Oregon, USA [29], North Carolina, USA [30] where adher-

ence was shown to increase among the elderly, and in France [31], where non-compliers were 

mainly younger patients. Moreover, a cross sectional study done in   Poland demonstrated 

that patients above the age of 65 years were 3-fold more likely to comply with their medications 

(32). 

Pill burden was another factor mentioned in the literature which has a negative impact on 

anti-diabetic medication adherence. There is a linear trend of decreasing adherence with each 

increase in daily number of tablets. A cross sectional study was conducted in Egypt to examine 

the rate of medication adherence and different factors affecting it among ambulatory type 2 dia-

betic patients [32]. The result clearly showed an inverse relationship between the rate of ad-

herence and the number of drugs being taken.  Similar results were reported in other studies 

conducted in Egypt [33], Malaysia [34]and Scotland [35] 

1.3.2 Non-adherence rate & reasons for Non-adherence 

Despite compelling evidence about the effectiveness of medications, adherence to treatment has 

been recognized to be a major problem in patients with chronic illness, and a large proportion of 

patients become non-adherent at six months from treatment initiation. Rates of non-adherence 

with any long- t e r m  medication treatment vary from 17% to 60%, depending on the charac-

teristics of the condition, the treatment, the patient, and the setting of significance. Non-

adherence is the highest when patients are symptom–free. In a cross-sectional study from two 
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regional hospitals  in Malaysia, 53% of patients attending diabetic clinic were non-adherent to 

their medication [25]  Similarly, Study done in  Cameroon showed that 54.4% of their respond-

ents were non-adherent to medication [20]. 

Study done in Ethiopia among T2 DM patients on follow up at Tikur Anbessa Specialized hospi-

tal on anti-diabetic medication non-adherence was found to be 33.2 (7). Up on evaluation of the 

reasons for anti-diabetic medication non-adherence, it was identified that 93.5% patients men-

tioned forgetfulness as the reason for non-adherence. Another cross-sectional study conducted at 

Assela General Hospital, Oromia, Ethiopia on T2 DM on follow up showed anti-diabetic medi-

cation non adherence rate of 31.2% [13]. A systematic review and meta-analysis study conducted 

in Ethiopia on assessment of reasons for non-adherence revealed side effect and complexity of 

regimen, forgetfulness to be contributors for medication non-adherence [41] 

Cochrane reviews conducted in Belgium assessed   factors like regimen complexity, cost and 

side effects and found to have  association with diabetic non-adherence [36]. Study done in 

Gaza strip, Palestine on reasons for poor adherence showed almost one-third (125; 33.9%) 

forgot to take their prescribed medications; 39 (10.6%) were careless at times to take the medi-

cine; 28 (7.6%) revealed that they stopped taking the anti-diabetic medications when they felt 

bad for taking the medications; and 18 (4.9%) reported that they sometimes stopped taking med-

icines when they felt better [37]. 

Another study done in Ghana showed   inability to buy medication (OR=0.29;  95%CI=0.12-

0.70) and forgetfulness (OR=34.42; 95%CI=10.31-114.86) were significantly associated with 

non-adherence [38].  

The study conducted in Ibadan; Nigeria revealed that 59% of patients were non-adherent with the 

previous anti-diabetic drugs due to lack of finance [39]. The study further revealed that 34.5% of 

patients were non-adherent with the previous anti-diabetic drugs due to side effects. Furthermore, 

in the study conducted in Uganda patients who took longer time to visit a health worker were 

more likely not to adhere. [40]. 

1.3.3  Factors associated with non-adherence 

Drug non-adherence has been previously demonstrated with advancing age; this was attributed 

to the fact that; advanced age is associated with poor/decrease cognition and increased number of 
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drugs due to several comorbidities[41]. In a study conducted in Uganda, almost one third of 

respondents (31.3%) in the age group 36 to 50 years were not adhering; however, overall age 

was not a significant factor affecting adherence. Women had almost three-fold increase in risk of 

non-adherence as compared to men. Results of this study further revealed gender to be signifi-

cantly associated with drug non-adherence[42]. 

Several studies have reported that patients with multiple medical conditions associated with in-

creased age such as hypertension, hyperlipidemia and acute coronary syndromes actively 

choose which treatments to forego when cost pressures become a problem [43].  

Results from different studies revealed other socio-demographic factors like marital status, oc-

cupation    of    the   respondent   and   religion   were   not   significantly   associated   with 

non-adherence [44], [40].In addition, other studies revealed other factors like duration of diabe-

tes, route of administration and number of anti-diabetic drugs prescribed were not significantly 

associated with non-adherence [40],  [45] 

It was found in ENTRED study, a large population study among patients with type 2 diabetes in 

Europe, factors like age, financial constraints and existing diabetes complications were asso-

ciated with poor medication adherence [46]. Studies were done to assess anti-diabetic medica-

tion adherence in different regions of Ethiopia but results on prevalence, reasons for non-

adherence, occurrence of determinant factors have marked variations as seen in in the litera-

ture reviews. So, doing further similar study at a different area like in ALERT Hospital, where 

no study was done so far on the current issue, helps to substantiate already done researches or 

helps to find a different search so that it will help to tackle problems forwarded in either ways.    

1.3.4 Level of Glycemic Control 

Because the complications of DM are related to glycemic control, normoglycemia or near-

normoglycemia is the desired, but often elusive goal for most patients.  Optimal monitoring of gly-

cemic control involves plasma glucose measurements by the patient and an assessment of long-term 

control by the providers on the diabetes management team (measurement of hemoglobin A1c 

[HbA1c] and review of the patient‟s SMBG). Regular testing of blood sugar is important to adjust 

anti-diabetic medications required to achieve optimal blood sugar control. Different figures were re-

ported for adequate glycemic control in Malaysia (26.9%) [47] and India (21.4%) [48], southern Ni-
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geria (40.3%) [18], Tanzania (32.9%) [23], Eastern Nigeria (61.7%)[12]. Cross- sectional study in 

Jimma, Ethiopia, was conducted found adequacy of glycemic control to be 41.8% [49]. Study con-

ducted in Tikur Anbessa specialized Hospital diabetic follow up clinic  in 2014 showed o n l y  

12.7% patients attained adequate glycemic control [7]. 

Factors Associated with Glycemic Contr1ol 

Medication adherence is the cornerstone of glycemic control.  Good glycemic control is 

achieved by i n c r eas ed  patient adherence to anti-diabetic medications, which was reported in 

studies done in Virginia, USA [47], Oregon USA, [29] and Michigan, USA [50]), Malaysia [47], 

Egypt [33], Nigeria ([12], Tanzania [23], Jordan [51].  

In the literature, sex was mentioned as one of those factors influencing glycemic control. In a study 

done in India it was observed t h a t  male sex was found to be a risk factor for poor glycemic control 

[5]. Low level of education was also another factor which negatively affects blood glucose control 

among diabetic patients. In a cross-sectional study done Iraq, Basra to assess the determinants of 

loss of glycemic control among patients with diabetes, less educational level was found to be one of 

the contributing factors for poor glycemic control [52]. 

In different studies done, age was also one of the factors that influence glycemic control. In a study 

done in Iraq it was found that lower age was a contributing factor to poor glycemic control[52]. In a 

study conducted in Virginia, USA revealed that better metabolic control was independently associat-

ed with increasing age [53]. Lifestyles modifications, especially exercise, are the most important gly-

cemic control strategies.  

The Jordanian study found that poor glycemic control was more common among patients who did 

not practice any physical activity. Sticking to dietary recommendations are important glycemic con-

trol mechanisms as mentioned in this literature. It was also found that poor glycemic control was 

more common among patients who did not follow recommended dietary regimens [51] 

Comorbid diseases commonly exist with T2 DM. Any 3 or more of the define metabolic syn-

drome and are independent risk factors for cardiovascular disease : Obesity, elevated FPG, hy-

pertension, serum triglyceride ,high-density lipoprotein cholesterol [54]. Comorbid diseases can 

affect adherence to anti-diabetic medications. Hypertension has a high prevalence in diabetic pa-
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tients. It is as twice as common in persons with diabetes as it is in others, and may occur in as 

many as 50% of patients with T2 DM [55]. Hypertension contributes to the risk of renal disease 

in patients with diabetes. In general, only 25 percent of patients with hypertension have adequate 

control of their blood pressure. Blood pressure goals are lower, and thus more difficult to achieve 

in patients who also have diabetes. Elevated blood pressure is known to contribute to diabetic 

micro vascular and macro vascular [55].With regard to glycemic control being associated with 

hypertension, a cohort study done and examined the association between glycosylated hemoglo-

bin (HbA1c) and the risk of heart failure hospitalization and/or death in a population-based sam-

ple of adult patients with diabetes and assessed whether this association differed by patient sex, 

heart failure pathogenesis, and hypertension status complications. The results confirmed that 

poor glycemic control may be associated with an increased risk of heart failure among adult pa-

tients with diabetes [56] 
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1.4 Conceptual Frame work-Medication Adherence 
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2 OBJECTIVES 
 

2.1 General Objective 
 

To assess the prevalence of adherence to anti-diabetic medications and determinant factors 

among adult Type 2 diabetes mellitus patients on follow up at ALERT Hospital, in Addis Ab-

aba, Ethiopia. 

2.2  Specific Objectives 

To determine the prevalence of adherence anti-diabetic medications, 

To assess determinants of anti-diabetic medication adherence, 

To assess reasons contributing to anti-diabetic medication non-adherence, 

To assess glycemic control, associated factors and its relation with adherence. 

To assess the effect of co-morbidities on anti-diabetic medication adherence. 
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3. METHODS 

3.1 Study Design 

Institutional-based descriptive cross-sectional study on the prevalence of anti-diabetic medi-

cation adherence and its determinants among adult T2 DM patients on follow up at ALERT 

Hospital in Addis Ababa was conducted. 

3.2  Study Period  

February to December 

3.3  Study Area 

The study was conducted at Diabetic follow up clinic of ALERT Hospital. ALERT Hospital is 

one of the Federal Hospitals in Ethiopia located in the South west corner of the capital, Addis 

Ababa. Addis Ababa has an estimated metro area population of 4,790.000 in the year 2020. 

ALERT Hospital was formerly established to serve Leprosy patients; hence, the name ALERT 

(All African Leprosy Rehabilitation and Training center). Currently, it is giving service to a large 

group of patients in multi-disciplinary fields including pediatrics, General surgery, plastic sur-

gery, obstetrics & Gynecology, dermatology, ophthalmology internal medicine, Leprosy treat-

ment & rehabilitation and also one of the countries training and research center. In the depart-

ment of internal medicine, there is chronic illness treatment and follow-up service where all pa-

tients with chronic illnesses like Hypertension, diabetes, Heart disease etc. get services on their 

specific days in the same room. The Hospital gives follow up service for about a total of 450 to 

500 diabetic patients and the follow up schedule for Diabetes is twice weekly. It is being done by 

general practitioners with internist consultation on demand. Like most of our countries Hospitals, 

ALERT Hospital has lack of rooms and one room is used for many of the chronic diseases in 

schedule arranged based on their burden. High level professionals in some of the fields is also a 

problem and follow-up is run by General practitioners. 

3.4  Source Population 

The Source population is all patients who are diagnosed to have diabetes and on follow up at 

ALERT Hospital and who are on anti-diabetic medications. 
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3.5  Study Population 

The study population comprises all adult diabetic patients coming to follow up during the study 

period. Type 2 DM patients who have follow up for ≥ 3months were considered eligible for the 

study.  

3.6  Selection criteria 

Inclusion criteria 

All adult type 2 diabetes patients above 18 years of age. greater than 3 months. 

Exclusion criteria  

Those patients under 18 years of age and who are unable to give consent. 

All Type 1 DM patients 

Diabetic patients with acute complications and other emergency medical problems 

Diabetic patients with pregnancy. 

Those patients with disability and psychiatry problems. 

3.7  Sample Size Calculation 

Sample size was calculated using the single population proportion formula:   

n = 
𝑧2 p*q

𝑑2   Where n: estimated minimum sample size Z: z value for chosen p value, p: esti-

mated proportion from previous similar population studies [57], q: 1-p  d: margin of error.  

Assumptions 

1. At 95% confidence interval Z= 1.96 

2. p = 0.548 estimated level of anti-diabetic medication adherence from   previous study of similar 

population group [57].  

3. q = 1-0.548= 0.452   

4. d = 0.05 

5. Therefore from the formula n = 380.8, With a 10% non-response rate yielded a final sample 

size of 418.8~419  
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    Sampling Technique 

Convenience sampling method was used to select eligible patients who came to diabetic follow-

up clinic after they get their clinical service. Consecutive patients were asked whether they were 

voluntary to participate in the study. Selection was based on inclusion & exclusion criteria‟s and 

those eligible were recruited. It was done on twice weekly basis and a target sample size was 

achieved. Three months was initially planned for data collection but target sample was achieved 

after extended period about one & half months of additional time because the number of patients 

who came to follow up were markedly reduced at each follow-up due to the current COVID 19 

pandemic.  

3.8  Study Variables 

3.8.1 Independent 

Demographic variables (age, sex, educational status, family monthly income, marital status, 

occupation, profession, place of residency)  

Disease characteristics (presence of co-morbidities and complications, type and number of 

prescribed anti-diabetic drugs, duration of diabetes, knowledge about DM complications, etc.) 

3.8.2 Dependent 

Anti-diabetic medication adherence  

Glycemic control 

3.9 Data Collection methods 

3.9.1 Instruments 

Questionnaire was adapted from previous researches done on similar population in Ethiopia [7] 

and prepared in Amharic & English. In-depth discussion with clinicians working at diabetic fol-

low-up clinic in ALERT Hospital on contents of questionnaire was done & gaps identified were 

again discussed with advisor. Gaps related to data collection, questioner format was evaluated 

and re-corrected. Morisky-Medication adherence predictor scale-4(MAPS-4) was used to assess 

adherence. It is drug adherence predictor scale used by WHO case management adherence 

guideline (CMAG) assessment tool. It is a validated scale mostly used to classify patients on 

medication as either adherent or non-adherent based on the score, thus a commonly used self-
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report method to assess patients‟ adherence to existing therapy [58]. Pre-testing was done 

among 20 patients (5%) randomly selected, type 2 diabetes patients at ALERT diabetic follow 

up clinic, ahead of the start of the main data collection.     

3.9.2 Data Collection 

Two nurses working at ALERT Hospital were given training for a half-day and were involved in 

the data collection. Each of the study participants were communicated verbally and written consent 

was taken and their card number and phone number were recorded on each of the questionnaires of 

each participant. Questionnaires were filled on the same day of their follow up service through 

face-to-face interview & subsequently chart reviews were done. Socio-demographic data, 

knowledge about chronic complications of diabetes and history of chronic complications, duration 

of diabetes were asked and questioners filled. Life style modification strategies were also asked 

and data completed.  Their chart was reviewed and important information like recent fasting blood 

sugar (FBS) levels,2 records of FBS before the recent one and one record before the initiation of 

medications were taken. Recent SMBG level and HBA1c records were also retrieved. All types of 

lipid level records were retrieved when available. Data about chronic diabetic complications, co-

morbid conditions, number, and type of drugs for co-morbidities were also retrieved. Upon com-

pletion patient charts were returned to card room. Close supervision was undertaken twice in a 

week by principal investigator. 

3.9.3  Data Quality Control 

The filled questionnaires were checked for completeness at each week-end of the data collection 

period. Feedbacks on issues to be improved were given timely around the start of data collection 

time and subsequent data collection was without difficulties. The data collection instruments, 

which included the questionnaire and the data collection format, was assessed by a principal in-

vestigator for editing & clarity of contents.  The collected data were checked for complete-

ness and consistency on weekly basis and was entered daily into a computer (Windows excel). 

Participants were given codes to avoid double inclusion. 
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3.9.4 Data Analysis 

Data was re-cheeked for completeness and computed by entering into Epi data (v-4.6.0.)  and 

exported to SPSS and data analysis was done by IBM SPSS data analyzer (v-25.0.0). Descriptive 

statistical analysis was done.  Frequency, mean and standard deviation were used to summarize 

patients‟ baseline socio-demographic data and evaluate distribution of responses. Medication 

adherence was assessed by a 4-item MMAPS Yes-No response and those with a score of no to 

all four items were taken as adherent and those who had a score of at least one yes was taken as 

non-adherent. Crude and Adjusted Odds Ratio (COR/ AOR) were calculated and 95% confi-

dence level was used to determine factors associated with anti-diabetic medications adherence. 

A p-value of 0.05 or less was considered statistically significant. 

3.9.5 Ethical Consideration 

Ethical clearance and approval of the study protocols was granted from the Ethical committee 

of Family Medicine Department of College of Health Sciences of Addis Ababa University and 

submitted to ALERT Hospital ethical committee and the committee approved and the per-

mitted letter was taken to the head of diabetic follow up clinic. Then, verbal and written con-

sents were obtained from all participants, objective of the study was explained, and they were 

asked for their participation in the study. Confidentiality was maintained. 

3.9.6 Research dissemination plan 

The findings of this evaluation will be presented to Family Medicine Department of college of 

Health sciences of Addis Ababa University. The result will be disseminated to FMOH and Alert 

Hospital. The finding will also be disseminated to all other stakeholders using available outlets 

like: provision of copy of the finding, review meetings, workshops, and research conferences and 

publication on different journals. 

3.10.7 Operational Definitions 

Adherence: the extent to which a person‟s behavior of taking medication, following a diet, and/ 

or executing lifestyle changes, corresponds with agreed recommendations from a health care 

provider [9]. 
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Adherent to ADM: A patient who scored zero for the MAPS-4 was said to be adherent to 

ADM. [58].    

Non-adherent to ADM: A patient who scored ≥1 for the MAPS-4 is said to be non-adherent to 

ADM[58].    

Adherent for dietary recommendations: A patient who cut off both sweet carbohydrate and 

fatty meals is regarded as adherent for dietary recommendations [4] 

Non-adherent for dietary recommendations:  A patient who failed to cut off both sweet Car-

bohydrate and fatty meals is regarded as non-adherent for dietary recommendations[4]. 

Adherent for exercise recommendations: A patient exercised ≥3 days and for ≥ 150 minutes 

(with no more than 2 consecutive days gap in between without exercise) a week is regarded as 

adherent to exercise recommendations[4]. 

Non-adherent for exercise recommendations: A patient who failed to exercise for ≥3 days and 

for ≥150 minutes (with no more than 2 consecutive days gap in between without exercise) a 

week is regarded as non-adherent to exercise recommendations [4]. 

Treatment adherence: A patient is said to be adherent to treatment if he/she adhered to all three 

treatment approaches (anti-diabetic medications, exercise and dietary recommendations[7]. 

Treatment non-adherence: A patient who is said to be non-adherent to treatment if he/she 

failed to adhere to all three treatment approaches (anti-diabetic medications, exercise and Dietary 

recommendations[7]. 

Some knowledge about DM complications: The knowledge regarding the complications of di-

abetes is considered some when a patient could mention 1-2/5 complications as mentioned in the 

data collection instrument[7]. 

No knowledge about DM complications:  The knowledge regarding the complications of dia-

betes is considered no when a patient could not mention at least one of the five major DM com-

plications mentioned in the data collection instrument[7]. 

Good/Adequate glycemic control: FBG ≤110mg/dl [59] 

Poor/ Inadequate glycemic control: FBG >110 mg/dL [59]. 
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4. RESULTS 

A total of 385 type 2 diabetes mellitus participants were recruited into the study. As indicated in 

Table 1, 160 (41.6%) of the study participants were males and 225 (58.4%) were females. Two-

third (75.8%) of the participants age were above age 40 years. 279 (72.5%) of the participants 

were married, followed by widowed 55(14.3%). Employment status of participants showed 119 

(30.9%) were house wife, 85 (22.8%) were retired, and 84 (21.9%) were traders. 127 (33%) of 

the participants were secondary school complete followed by 110 (28.6%) primary school com-

plete. According to this study, 118 (30.6%) and 99 (25.7%) were reported to have very low in-

come and average income respectively.  
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Table 1 Socio-demographic characteristics among T2 DM patients on follow up at ALERT 

Hospital, Addis Ababa, Ethiopia, Dec 2020 

 

 

Characteristic Frequency Percent 

Sex (n=385) 

Male 160 41.6 

Female 225 58.4 

Age/years (n=383) 

  <30 18 4.7 

30-40  73 19.0 

41-50  71 18.4 

51-60  98 25.5 

> 60  123 31.9 

Marital status(n=381) 

   Unmarried 32 8.3 

        Married 279 72.5 

   Divorced 15 3.9 

   Widowed 55 14.3 

Occupation(n=384) 

   Farmer 4 1 

  Government emp 84 21.8 

  Trader/merchant 37 9.6 

   Daily laborer 17 4.4 

  Frequency  % 

House wife 119 30.9 

       Retired 85 22.1 

       Others 38 9.9 

   Profession(n=382) 

     Health Prof. 8 2.1 

     Non-Health Prof 374   97.1 

   Educational status(n=385) 

     can't read & write  106  27.5 

     Primary school 110    28.6 

    Secondary school 127    33 

    College/University 42    10.9 

   Family Income(n=380) 

     Very low (<650) 118 30.6 

      Low (651-1500)      81 21 

  Average (1501-3500)       99 25.7 

 Above Av (3501-5000) 39 10.1 

    High (>5000) 43 11.2 
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As indicated in the Table 2 218 (56.9%) of the participants had duration of diabetes more than 5 

years. 239 (62.1%) of the participants reported that they have knowledge on diabetes complica-

tion(s), of which the eye problem and neuropathy were more reported complications. Fifty per-

cent of the study participants reported that they have diabetes complication(s), and the most re-

ported were eye problem and neuropathy. 

Table 2 Disease related characteristics among T2 DM patients on follow up at ALERT 

Hospital Addis Ababa, Ethiopia, Dec 2020 

Duration of Diabetes(n=383) 

         Frequency Percent 

< 1 year 46 12.0 

1-5 years 119 31.1 

> 5 years 218 56.9 

Knowledge on diabetes complications(n=385) 

Yes 239 62.1 

No 146 37.9 

Knowledge on specific type of diabetic complications(n=245) 

Neuropathy 57 23.3 

Eye problem 91 37.1 

kidney problem 1 0.4 

Neuropathy plus Eye problem 95 38.8 

Eye problem plus cardiovascular problem 1 0.4 

Presence of complication(s) of diabetes(n=380) 

Yes 191 50.3 

No 189 49.7 

 Presence of specific diabetic complications (n=179) 

Neuropathy 60 31.7 

Kidney problem 1 0.5 

Cardiovascular problems 7 3.7 

Eye problem 75 39.7 

Foot ulcer 1 0.5 

Neuropathy plus eye problem 32 16.9 

Others  13 6.8 
 

As indicated in the Table 3, 85 (22.4%) of the participants reported that they have dietary joint 

plan with their physician, of which two-third (67.6%) of the participants followed their dietary 

plan. 349 (91.6%) and 302 (78.6%) of the participants reported that, they have intake of low car-

bohydrate and low fatty meal, respectively. 158 (41%) of the participants reported that they have 
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exercise plan with their physician, of which nearly three-quarter (77.4%) of the participants fol-

lowed their plan of exercise.87(56.7%) of patients were who have practiced exercise based on 

plan had moderate exercise for greater than 4 days per week and 97 (69.2%) had exercise for 

greater than 30 minutes during the session.19 (5%) and 4(1%) of the participants reported that 

they have history of using alcohol and cigarette smoking, respectively. 

Table 3 Non-pharmacological approaches of diabetic care among T2 DM patients on follow 

up at ALERT Hospital, Addis Ababa, Ethiopia, Dec 2020 

Diet 

Having dietary plan together with physician(n=380) 

  Frequency       Percent 

Yes 85 22.4 

No 295 77.6 

Eating based on your plan(n=102) 

Yes         69   67.6 

No         33   32.4 

Eating high CHO meal(n=381) 

Yes         32    8.4 

No        349   91.6 

 

 

Eating fatty meal(n=382) 

Yes        81    21.1 

No      302   78.9 

 

Exercise 

Having exercise plan with physician(n=385) 

Yes      158   41.0 

No      227   59.0 

Exercising based on your plan 

Yes      123   77.4 

No      36   22.6 

Average Exercise 

≤4 days       64   42.4 

> 4 days       87   57.6 

Exercise duration(minutes/day)  

     <30 

      ≥30                                                                    

 

                 43 

                 97 

 

30.8 

69.2 

Alcohol 

 Use of alcohol regularly(n=382) 

Yes     19  5.0 
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No     363  95.0 

 Currently alcohol use 

Yes      13 72.2 

No       5 27.8 

Alcohol use, current amount 

up to 2 drinks for male/1 drink for female      10 76.9 

Greater than 2 for male/1 for female       3 23.1 

Cigarette smoking 

Smoking cigarette(n=383) 

Yes     4   1.0 

No    379 99.0 

As indicated in Table 4, 136 (37.67%) of the participants reported they have glucometer, of 

which only 14.18% of the participants reported that they measured greater than or equal to seven 

times per week 

Table 4 Self-monitoring of blood sugar among T2 DM patients on follow up at ALERT 

Hospital, Addis Ababa, Ethiopia, Dec 2020 

Self-monitoring of blood sugar  

Presence of glucometer (n=361) 

  Frequency              Percent 

Yes 136 37.67 

No 225 62.33 

Measurement per week 

< 7 times 115 85.82 

≥7 times 19 14.18 

 

As indicated in the table 5, based on MMAS-4, 318 (82.6%) patients were adherent to their anti-

diabetic medications and 61(17.4%) were non adherent. 
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Table 5 Anti-diabetic Medication adherence among T2 DM patients on follow up at 

ALERT Hospital, Addis Ababa, Ethiopia, Dec 2020 

Modified Morisky adherence Predictor Scale-4 (MMAS-4)    

Ever forgotten medications?  (n=385)                           Frequency    percent 

Yes           44     11.4 

No 341     88.6 

Sometimes not cautious enough to use medications? (n=384) 

Yes 23     6 

No 361     94 

Discontinue ADM when you feel ok? (n=384) 

Yes 9    2.3 

No 375    97.7 

Discontinue ADM when disease worsens? (n=383) 

Yes 2    0.5 

No 381    99.5 

   

                                    MMAPS-4 overall result 
   

Adherent (0 score)  No                             318                82.6 

Non-adherent (≥ 1 score) Yes                             61                  17.4 
 

As indicated in the Table 6, more than half (56.4%) mentioned forgetfulness as the reason for 

their drug non-adherence,12(15%) for financial reasons and 9(11.5%) for they have been well 

without drug. Insulin and Metformin were equally mentioned ADM missed by participants for 

fear their side effect. 

Table 6 Reasons for medication non-adherence among Adult T2 DM on follow up at 

ALERT Hospital, Addis Ababa, Ethiopia, Dec 2020 

Reasons for medication non adherence(n=78) 

  Frequency Percent 

Financial reason 12         15 

Forgetfulness 44 56.4 

Well without drugs 9 11.5 

Complexity of drug use 4 5.1 

Not convinced with drug curability 3 3.8 

Drug side effect 4 5.1 

Others 2 2.5 

 78 100 

As indicated in the Table 7, 147 (84%), 151 (85%), 323 (88.7) and 203 (84.9) participants with 

recent, last appointment, before last appointment and SMBG record have poor blood sugar con-

trol, respectively. Likewise, 52 (88%) of participants with recent HbAc1 have poor long term 
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glycemic control.39 (56%) & 30 (43.5%) of participants with record of LDL cholesterol have 

above and within target levels, respectively. Likewise, 58 (60.4%) & 38 (39.6%) of participants 

with record of triglyceride have above & within target levels, respectively. 

Table 7   Blood glucose and fasting lipid levels among T2 DM patients on follow up at 

ALERT Hospital, Addis Ababa, Ethiopia, Dec 2020 

 

Fasting Blood Sugar 

Recent (n=360) 

  Frequency Percent 

Good (≤110 mg/dl) 53 14.7 

Poor (>110 mg/dl) 307 85.3 

Amount on last appointment (n=372) 

Good (≤110 mg/dl) 48 12.9 

Poor (>110 mg/dl) 
324 87.1 

Amount before last appointment(n=364) 

Good (≤110 mg/dl) 
41 11.3 

Poor (>110 mg/dl) 
323 88.7 

Recent self-monitoring blood sugar(n=239) 

Good (≤110 mg/dl) 36 15.1 

Poor (>110 mg/dl) 
203 84.9 

Long term glycemic con-

trol  

Recent HBA1C (n=59) 

Good (≤ 7%) 7 12 

Poor (> 7%) 52 88 

Lipid level 

LDL Cholesterol (n=39) 

Within target(<100mg/dl) 30 43.5 

Above target(≥100mg/dl) 39 56.5 

Triglyceride (n=96) 

Within target (<150 mg/dl) 38 39.6 

Above target (>150 mg/dl) 58 60.4 

As indicated in Table 8, 185 (48.7%) participants had co-morbidity, of which most (69%) had 

hypertension. 161(41.8%) participants were found to have DM complication. Eye complications 

(68.9%) and neuropathy (18.6%) were the most recorded complications. 153 (40.3%) and 120 

(31.3%) of the reviewed charts showed that they had recorded nutrition and exercise plan, re-

spectively.    
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Table 8 Records of Co-morbidity and complication among T2 DM patients on follow up at 

ALERT Hospital, Addis Ababa, Ethiopia, Dec 2020 

 
 Presence of Co-morbid diseas-

es/conditions (n=380) Frequency Percent 

Yes 185 48.7 

No 195 51.3 

Comorbid conditions (n=187)) 

Hypertension 129 69.0 

Coronary heart disease 9 4.8 

Dyslipidemia 12 6.4 

Obesity 6 3.2 

HTN + Dyslipidemia 28 15.0 

obesity plus dyslipidemia 2 1.1 

HTN plus obesity 1 0.5 

Presence of diabetic complications (n=385) 

Yes 161 41.8 

No 224 58.2 

Complications of DM (n=161) 

Eye problem 111 68.9 

Cardiovascular problems 10 6.2 

Nerve problem 30 18.6 

Others  10 6.2 

Nutritional plan (n=380) 

Yes 153 40.3 

No 227 59.7 

Exercise plan (n=383) 

Yes 120 31.3 

No 263 68.7 

As indicated in the Table 9, up on chart review of overall anti-diabetic & drugs of comorbidity 

drugs, 125 (32.8%) & 110 (32.8%) of the patients were on two & single drug(s), respectively. 

121 (31.9%) patients were on metformin therapy and 121 (31.9%) patients were on Metformin 

plus glibenclamide combination anti-diabetic drugs. 97(25.6%) patients were on insulin and 

29(7.7%) were on insulin & metformin combination. Among patients who were on antihyperten-

sive medications,67(51.5%) of them were on Enalapril and 20(39.2%) were on Enalapril plus 

HCT combination anti-hypertensive drug.  
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Table 9 Number of drugs for DM, Hypertension & Other comorbidities among T2 DM pa-

tients on follow up at ALERT Hospital, Addis Ababa, Ethiopia, Dec 2020 

 Number of type of drugs in use (n=381) Frequency Percent 

   

1 110 28.9 

2 125 32.8 

3 76 19.9 

4 43 11.3 

≥5 27 7.1 

 

 

Lists of anti-diabetic drugs being taken (n=379) 

Metformin 121 31.9 

Insulin 97 25.6 

Metformin plus glibenclamide 121 31.9 

Metformin plus insulin 29 7.7 

Other combinations 11 2.9 

Insulin type (n=133) 
 

  

NPH 94 70.7 

Mixed 39 29.3 

   

Single anti-hypertensive drug (n=124) 

Nifedipine 14 10.8 

Atenolol 9 6.9 

Hydrochlorothiazide 29 22.3 

Enalapril 67 51.5 

propranolol 1 0.8 

Amlodipine 4 3.1 

Combination antihypertensive drugs  

Nifedipine plus HCT 4 7.8 

Nifedipine plus enalapril 9 17.6 

Enalapril plus HCT 20 39.2 

Amlodipine plus HCT 4 7.8 

Enalapril plus Atenolol 3 5.9 

Other combinations 11 21.7 

Univariate logistic regression of socio demographic characteristics, disease related characteris-

tics, non-pharmacological approach, SMBG, number & type of drugs utilized and comorbidities 

were done against adherence. Only marital status and non-pharmacological approaches were 

found to have correlation. Those statistically significant at P-value of ≤ 0.2 were all included in 

multivariate regression analysis.  
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Table 10. Multivariate logistic regression analysis result of factors associated with Anti-

diabetic medication adherence among type 2 diabetic patients attending the diabetic clinic 

of ALERT Hospital, Addis Ababa, Ethiopia, Dec 2020. 

                           * Significant at p value of ≤ 0.05 

As indicated in the Table 10, multivariate regression was run and participants who were unmar-

ried and divorced were 3.6 (AOR =3.6 95% CI [1.197, 11.014]) and 8.6 times (AOR=8.691 95 % 

CI [1.954, 38.670]) more adherent to anti-diabetic medications as compared to married partici-

pants, respectively. Similarly, participants who were having dietary plan with their physicians 

were 2.4 times (AOR=2.44 95 %CI [1.351, 4.417]) more adherent to their medications as com-

pared to those who didn‟t have dietary plan with their physicians. 

univariate logistic regression of socio demographic characteristics, disease related characteris-

tics, non-pharmacological approach, SMBG, number & type of drugs utilized and comorbidities 

were done against glycemic control. Only educational level and non-pharmacological approaches 

were found to have correlation. Those statistically significant at P-value of ≤ 0.2 were all includ-

ed in multivariate regression analysis.  

As indicated in Table 11, multivariate regression was done and participants who were having 

educational level of primary school & couldn‟t read & write were 3.7 (AOR=3.745 95 % CI 

Variable  

Anti-diabetic medication 

adherence 

COR, 95 % CI  AOR, 95% CI 

 

Marital status  Yes No P-Value 

Unmarried 24(6.2) 8(2.1) 2.892(1.683,9.342) * 3.631(1.197,11.014) * 0.023 

Married 228(59.2) 51(13.2) 8.367(0.569,96.347) 10.302(0.977,108.657) 0.052 

Divorced 13(3.4) 2(0.5) 7.512(1.287,37.830) * 8.691(1.954,38.670) * 0.005 

Widowed 50(13) 5(1.3) 2.130(0.691,3.871) 2.379(0.371,3.195) 1.00 

Do you have ex-

ercise plan with 

your physician? 

Yes 
121(31.4) 37(9.6) 

1.365(0.091,2.291) 1.646 (0.941, 2.88) 
0.081 

No 

197(51.2) 30(7.8) 

 1 1 

 

Do you use alco-

hol regularly? 

Yes 16(4.2) 3(0.8) 1 1 0.484 

No 299(78.3) 64(16.8) 1 1  

Do you smoke 

cigarette? 

Yes 1(0.3) 3(0.8) 1.341(0129,16.921) 1.634 (0151, 17.659) 0.068 

No 155(40.6) 223(58.4) 1 1  

Have you had 

dietary plan to-

gether with your 

physician? 

Yes 59(15.5) 26(6.8) 8.67(1.562,46.281) * 2.44 (1.351, 4.417) * 0.003 

      

No 254(66.8) 41(10.8) 1 1  
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[1.391,10.082]) & 4.4 (AOR=4.424 95 % CI [1,544,12.675] times more likely to have better gly-

cemic control when compared to those who had an educational level of secondary school & 

higher educational level. And, (Table 11) participants who had dietary plan with their physicians 

had about 9 times (AOR=9.44 95 % CI [1.703, 48.037]) better glycemic control than those who 

didn‟t have dietary plan with their physicians.  

Table 11. Multivariate logistic regression analysis result of factors associated with Glyce-

mic control among type 2 diabetic patients attending the diabetic clinic of ALERT Hospi-

tal, Addis Ababa, Addis Ababa, Ethiopia, Dec 2020 

 

Variable  Glycemic control  

COR, 95 % CI  AOR, 95% CI 

 

  

Educational status Good Poor P-value 

Can't read & write 51(13.3) 55(14.3) 3.917(1.291,11.921) * 4.424(1.544,12.675) * 0.017 

Primary school 46(12) 63(16.4) 2.961(1.271,9.639) * 3.745(1.391,10.082) * 0.037 

Secondary school 47(12.2) 80(20.8) 2.019(0.782,3.691) 2.110(0.848,5.249) 0.122 

College/University 13(3.4) 29(7.6) 1.173(0.493,3.941) 1.398(0.659,4.174) 0.052 

Non-pharmacological 

approach   

  

  

 

Do you have exercise 

plan with your physi-

cian? 

Yes 64(16.7) 94(24.5) 0.392(0.091,2.291) 0.536(0.101,2.839) 0.065 

No 
93(24.2) 133(34.6) 

1 1 
 

Do you use alcohol 

regularly? 

Yes 11(2.9) 8(2.1) 1 1 0.057 

No 144(37.8) 218(57.2) 1 1  

Do you smoke ciga-

rette? 

Yes 1(0.3) 3(0.8) 1 1 0.82 

No 155(40.6) 223(58.4) 1 1  

Have you had dietary 

plan together with your 

physician? 

Yes 37(9.8) 48(12.7) 8.67(1.562,46.281) * 9.44(1.703,48.037) * 0.01 

No 118(31.1) 176(46.4) 1 1 
 

      * Significant at p value of ≤ 0.05 
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5. DISCUSSION 

Adherence to anti-diabetic medications is the cornerstone of adequate glycemic control. In the 

face of the growing epidemics of diabetes in developing countries with a trend of life style west-

ernization, there is a proportional increase in the number of patients on treatment for diabetes. 

So, ensuring patients to anti-diabetic medication adherence and coping with this burden to pre-

vent complications of diabetes remains a major challenge to public health in many developing 

countries. Non-adherence to medication is potentially one of the most serious problems facing 

diabetes care delivery. Poor adherence to medications is the most important single reason for un-

controlled diabetes, serious complications, and wastage of health care resources [60]. 

In the present study anti-diabetic medication adherence was determined to be 82.6 which was 

comparable to studies in Northern Ethiopia (85%)  [60] and Nigeria (86.8%), [61]. But the find-

ing of this study was higher than earlier finding in New York (72%) [62], Malaysia (66%)  [63] 

,Iran (74.8%) , [64], Uganda (71%) [42], Nigeria (72.5%) [12]. Another study conducted among 

T2 DM on follow up at Black Lion specialized Hospital, Ethiopia showed a lower prevalence of 

adherence (66.8%) compared with the current study[7]. Another study done in Dar es Salaam 

showed ADM adherence results, which range between 65% to 85% for oral agents and 60% to 

80% for insulin [24].  

Several factors like socio demographic, disease characteristics, comorbid illnesses and number of 

drugs that have association with adherence have been mentioned in literatures. 

In this study, marital status and non-pharmacological approaches of diabetic management were 

found to have significant association with adherence. Participants who were unmarried and di-

vorced were 3.6 (AOR =3.6 95% CI [1.197, 11.014]) and 8.6 times (AOR=8.691 95 % CI 

[1.954, 38.670]) more likely to be adherent to anti-diabetic medications as compared to married 

participants, respectively. Similarly, participants who were having dietary plan with their physi-

cians were 2.4 times (AOR=2.44 95 %CI [1.351, 4.417]) more adherent to their medications as 

compared to those who didn‟t have dietary plan with their physicians. 

The heterogeneity, complexity and importance of adherence have been extensively studied and 

well recognized in the literature[65][66][52].Several barriers and facilitators of adherence have 

been identified including patient-related factors (belief and knowledge, cognitive function, health 
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literacy), physician-related factors (communication with patient), medication-related factors (ad-

verse drug reaction, drug regimen complexity, cost) and system-based factors (lack of medica-

tion review, lack of patient follow-up).[67] 

In the current study, the major reasons mentioned for non-adherence to ADM patients were for-

getfulness (57.8%), and financial constraints (15%). It was also mentioned as the major reason in 

a study done in Tikur Anbessa Specialized Hospital (forgetfulness (93.5%) [7]. In another study 

in Gondar university, Ethiopia being busy (33.3%) was mentioned as a reason followed by for-

getfulness (32.3%) [60].In another study in Gaza strip, Palestine, forgetfulness (33.9) followed 

by being carelessness(10.6) was mentioned as a reason for non-adherence.[37] 

Factors associated with non-adherence are highly variable and are reported to vary depending on 

the nature of the disease (eg, severity), patients‟ characteristics (eg, demographic and socioeco-

nomic status). 

In this study, glycemic control based on three consecutive FBS records and one fasting SMBG 

assessment shows a range of good(adequate) control in only 12.3% -15.1% of patients. The aver-

age percentage was in comparison with a study in Addis Ababa Tikur Anbesa Specialized Hospi-

tal (13.3%) [7] but by far lower  than that of southern Nigeria (39.3%) [39]. The study results 

also showed, patients who were having educational level of primary school & those who 

couldn‟t read & write were 3.7 (AOR=3.745 95 % CI [1.391,10.082]) & 4.4 (AOR=4.424 95 % 

CI [1,544,12.675] times more likely to have better glycemic control than those who had an edu-

cational level of secondary school & higher educational level. This is in the contrary to the fact 

that better education brings better understanding and better practice of what they are thought and 

told. The study also shows, patients who had dietary plan with their physicians had about 9 times 

(AOR=9.44 95 % CI [1.703, 48.037]) better glycemic control than those who didn‟t have dietary 

plan with their physicians. This might be due to, those who had dietary plan with their physician 

had better restriction of respective diets. 

 A study done in Ethiopia and other parts of Africa have shown low levels of glycemic control 

ranging from 17%-38% [28] [68] [69].Good glycemic control among type 2 diabetes mellitus 

patients involves interplay of self-management measures including SMBG, lifestyle changes 

(physical activity and dietary restrictions) in addition to medication adherence [56].   
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Similarly, long term glycemic control assessed by HBA1c showed that only 12% of the partici-

pants have good control (< 7%). This study by far lower than study done in North West Ethiopia, 

Gondar University (32.9%) [28]. Studies done in Southern Nigeria (40.3%, [39], Tanzania 

(32.9%, [23], Eastern Nigeria (61.7%, [12]), Malaysia (26.9%, [47]) , India (21.4%, [48], West-

ern Ethiopia (41.8%) [70] have  by far higher level of HBA1c control. The United Kingdom Pro-

spective Diabetes Study demonstrated that reducing A1C in patients with diabetes by 1% de-

creased the risk of any diabetes-related complications by 21%, death related to diabetes by 21%, 

and the incidence of myocardial infarction by 14%. Because any improvement in glycemic con-

trol across the diabetic range is likely to reduce the risk of diabetic complications[29]. A variety 

of factors contribute for the difference in long term glycemic control. Among most important 

reasons are differences in medication adherence, financial constraints in determination of HBA1c 

and capacity of the different institutions rendering services. 

In this study, 38% of the participants reported they have SMBG, of which the majority (86%) of 

the participants reported, they measured their blood glucose level less than seven times a week 

showing only 14% of patients who have glucometer have good practice. This finding is in com-

parison with report from the study in Mekelle, Ethiopia, and Ghana, where the majority (86.0%) 

of the study participants did not adhere to SMBG. [15] [71].The absence of established guide-

lines on SMBG and lack of its perceived importance by patients, as well as, the cost of the blood 

glucose monitoring device especially in developing countries like Ethiopia, may have accounted 

for the low level use and adherence of SMBG among respondents. 

In the current study, (22.4%) of the participants reported that they have joint dietary plan with 

their physician, of which two-third (67.6%) of the them were taking per their dietary plan. (91.6 

%) patients were taking low carbohydrate diet and 78.9% were on low fatty meal. Forty-one per-

cent of the participants had exercise plan with their physician, of which nearly three-quarter 

(77.4%) of the participants followed their exercise plan. About 58% of patients who did exercise 

had greater than 4 days per week and 68 % were practicing greater than 30 minutes per each ses-

sion. 

 Moderate exercise and dietary restriction were reported to be part of the treatment recommenda-

tions and more than half of the patients in this study were practicing based on the recommenda-

tions but this might be inadequate for the target glycemic control achievement. A random survey 
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study in other areas reported that adherence to diet and exercise regimen is often suboptimal in 

people with type 2 diabetes[18]. Despite the benefits in type 2 diabetes, research has noted that 

healthcare professionals inadequately address this issue, resulting in physical activity being an 

underutilized therapy [72]. Overall, dietary modifications and physical activity have been shown 

to be effective in reducing complications and disability and improved patients‟ quality of life and 

life expectancy [73]. Attaining adequate glycemic control is not solely dependent on adherence 

to medications; rather it needs a multimodal approach including adherence to dietary and exer-

cise recommendations. 

In this study the findings showed that 48.7% of the participants reported that they have co-

morbid diseases, which was less than a study conducted in Nigeria (74%) [61].  Hypertension 

(69%) and dyslipidemia (6.4%) were the most frequent co-morbidities among the patients stud-

ied. This is in agreement with several studies [55].This is  consistent with the established theory 

of metabolic syndrome, which is strongly associated with cerebrovascular disease in T2 DM [70] 

[74] 

Metformin (31.9%) was the most prescribed single drug and Metformin plus glibenclamide were 

most used two drug combinations. This finding is consistent with the fact that metformin is the 

standard first line anti-diabetic drug worldwide. Enalapril (51.5%) was the most prescribed sin-

gle anti -hypertensive drug and Enalapril plus HCT (39.2%) were the most recorded combined 

hypertensive drugs. Hypertension is the most common comorbidity and diabetic nephropathy is 

common complication of long standing T2 DM and in both cases the need for enalapril happens 

to be an established fact. Likewise, both hypertension and Heart failure are important reasons for 

prescription of hydrochlorothiazide.  
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6. STRENGTH & LIMITATIONS OF THE STUDY 

Strength 

It was the most difficult and hard time during data collection due to COVID 19 pandemic and 

this hard time has costed more energy, time and money.   

Limitations 

In this study, self- report modified Morisky adherence scale was used to assess medication ad-

herence which may be associated with a recall bias and has a tendency to overestimate adherence 

when compared to other methods such as pill counts, prescription claims or biological assays 

[75],[58].  

Convenience sampling method was used as a data collection technique and this may contribute to 

selection bias. 
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7. CONCLUSION  
 

In the present study, adherence to antidiabetic medications was relatively adequate. In fact, ad-

herence to diabetic medication need to be more than what we have found to increase glycemic 

control and decrease devastating complications of DM, improve economic, psychosocial and the 

quality of life of an individual. However, the relatively high adherence rate did not appear to 

have appreciably improve patients‟ glycemic value as a sizeable number of patients had a fasting 

plasma glucose value and HBA1c above the recommended glycemic goals indicative of adequate 

control. This is in the contrary to many other similar studies in our country as well as studies in 

other areas. The reason for non-adherence to antidiabetic medication was largely due to forget-

fulness.  
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8. RECOMMENDATION 
 

The relatively high antidiabetic medication adherence in this study is probably due to an effort of 

both the service provider, service takers and other stakeholders and need to be encouraged for its 

continual because if there is a break at one point it will adversely affect glycemic control. De-

spite the high medication adherence rate, both short term and long-term glycemic control, the 

end targets of comprehensive diabetic care, are suboptimal and need marked improvement. Non 

pharmacological treatment modalities are also as important as medication and adherence to all 

life style modification strategies should improve. In this study forgetfulness was found to be the 

major reason for diabetic medication nonadherence and mechanisms to improve forgetfulness 

like alarming devices (cellphone, watch) or assignment of care taker family members for those 

with cognitive or other medical problems may be needed. Initiatives targeting patient-specific 

intervention should be considered so as to recognize non-adherence problem(s), and identify the 

underlying reason(s) or cause of non-adherence among patients, with a view to provide practical 

and functional solution to resolve the problem(s) and improve adherence. 
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1. ANNEXES 

1.1 Annex I: Consent Form  

Hello Dear Patient, I am                                             who is part of this research project entitled 

with “Assessment of Anti-diabetic medication adherence and its determinant factors in ALERT 

Hospital, Addis Ababa, Ethiopia”. The objective of this research is assessing these issues and major 

factors contributing to anti-diabetic medication non-adherence.  Accordingly, ways of enhancing the 

adherence can be recommended and it would help patients to improve their diabetic treatment out-

comes.  In order for this study to attain the objectives, the research project team found it im-

portant that patients give interviews. This is the reason that you and others could be candidates for 

the study. It is only through chance that you became part of the study. If you do not want to be 

part of the study, you can refuse to participate. In case you don‟t want to continue, you still have 

the right to get out from the study at any time you want. Being a part of the study, you will not lose 

any service that you are getting from the clinic. In taking part in this study, you are not going to be 

compensated too, rather the findings from this study will enable us, we hope, to improve diabetes 

care outcomes in general, and hence you will be benefited then. I will be very grateful if you are 

willing to participate in this study and hence, we together can do something positive towards diabe-

tes care outcomes. Finally, it is my great pleasure to forward you deepest gratitude in advance for 

your kind cooperation you are going to have during the interview by giving your time with genuine 

information to me. Once again, I am assuring you, by any means, your confidentially will not be 

broken and be kept secret and the data generated will be used for the purpose of this research only.
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1.2Annex II: Data Abstraction Format 
Chapter 1: interview 

Part1: Socio-demographic characteristics 

1.sex 

  

2. Age--------------years            2.4. 51-  2.5. >  

2.2. 30- -  

3. Marital status  3.3. Divorced         

 

 3.4. widowed       

4. occupation 

5. House  

4.2. Gov 6. Retired  

4.3. Merchant   

------- 

5. profession  
5.1 Health professional                    5.2. Non-health professional  

 

6. Educational status 

 6.3. Secondary (9-  

6.2 Primary (1-   

 

7. Monthly family income (Eth. Birr) 

 

7.1. Very low (<650)  

 

7.4. above average(3501-  

7.2 low (651-1500 

 

7.3 average (1501-3500) 
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Part ii: Disease related characteristics 

8. Duration of diabetes--------------years     8.3.>5        

8.2. 1-5         

  

10. If yes to q.no 9, which diabetic complication are present (can tick more than once)  

10.1. Neuropathy                          

 

 

 

--------- 
  

If yes to q.no 11, which diabetic complication are present (can tick more than once) 

  

 

 

 

s, if any---------   

 Part III: Non-pharmacological approaches of diabetic care 

 13. Diet 

13.1. Do you have a dietary plan you set with your doctor?       Yes 

 

13.3. What type of dietary plan do you have? 

13.3.1. cut off sweet carbohydrate meals                                

11.3.2. cut off fatty meals (butter, cheese, fried foods, 

 

     

 

12.3.3 other plan, if any-------------------- 

14. Exercise 

 

14.2. If yes to q.no 14.1, do you adhere to your plan?                   

14.3 How many days per week you do moderate intensity exercise? ------day(s) 

 

14.4. How many minutes per week you do moderate intensity exercise?---minutes 

 

14.5. Other forms of exercise, if any-------------------- 
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15. Alcohol 

15.1 Do you ever drink alcohol regularly?                                                      

15.2. If yes to q. no 15 1, do you currently drink alcohol on a regular basis?  Yes   

15.3. If yes to Q.no 15፣2, how much do you drink per day----------- 

15.3.1. NO more than 2 (for men) and  

 

 

 

(NB: A drink serving is 12 ounces (340.8ml) of beer,5 ounces (142 m1)of wine,1.5 

 

(42.6m1) ounces of hard liquor such as scotch, gin, tequila, or vodka,1 ounce is equal to 28.4m1) 

16. Cigarette smoking16.1. Do you ever smoke cigarettes?           Yes   

16.2. Are you currently a smoker?                  

16.3. If yes to q. no 16.2.how much cigarettes you smoke per day? ----------packs 

17.Self-Monitoring of Blood Sugar (SMBG) 

 

17.2. If yes to q.no 14.1 how frequently do you perform SMBG per week? ---times 
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Part IV: Medication adherence (4-item Mo-risky adherence predictor scale (patients are 

expected to remember for the past 1 month only) 

Do you ever forget to take your anti-diabetic medication(s)?        

19. Do you sometimes, not being careful in taking your anti-diabetic medication(s)? Yes  

 

20. When you feel better, do you sometimes stop taking your medication (s)? yes   

21. Sometimes if you feel worse when you take your medication (s) do you medication(s) do you 

 

Part V: Seasons for medication non-adherence (can tick more than once single yes response for 

part 5 questions) 

22. Which one of the following was the reason for your medication non adherence? 

  

22.2. Forgetfulness                                                     

22.3. Feeling well without medications                     

22.4. Complex regimen                                              

22.5. Physician‟s mode of approach                           

22.6. lack of trust on the efficacy of medications     

  

  

22.7 experiencing side effects 

22.7.1 For metformin  for  22.7.2 For     
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CHAPTER 2፡ CHART REVIEW 

Part VI፡ Blood Glucose and Fasting Lipid Levels 

23. Fasting blood glucose value (mg/dl) 

23.1. Recent    

23.2. On immediate previous appointment    

23.3. On second previous appointment (immediately before the previous appointment)    

23.4. At first follow up, after starting taking the Anti-diabetic medication (s)    

24.  Result of recent  self-monitoring  of  FBG, if any (can write in ranges if there are many 

readings)   

25. Recent HA1c value, if any   

26. Recent fasting lipid profile, if any  

26.1. Total cholesterol                  26.2. HDL                 26.3. LDL                  26.4. TG    

27.presence of comorbidities 

 

 

28.If the response for the above question is present, which of the following co-morbidity is 

present? (can tick more than once)  

al vascular  

28.2. Ischemic heart                

others, specify--------------- 

 

29.presence of diabetic complications 

 

 29.2. Abse  

 

30.If the response for the above question is present which of the following diabetic complication is 

present (can tick more than once) 

4. peripheral  

 

30.2. 
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30.3. Gastro paresis,                                  

Part VIII: medications and dietary/exercise plan 

31. Total number of prescribed drugs--------(in number) 

32.lists of prescribed anti-diabetic medications (can tick more than once)  

 

----------  

33.Type of insulin prescribed, if any  

 -  

34.list of prescribed medications 34.1.  

 

 34.9. others specify 

35. Non-drug treatment recommendations 

 35.2. Exercise  
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በቃሇ መጠይቅ ሇመሳተፍ የፇቃዯኝነት ቃሌ መቀበያ ቅጽ 

ውድ የቃሇ መጠይቁ ተሳታፉ፤ 

ስሜ                                                                                                 ይባሊሌ፡ ፡ “በአሇርት ሆስፒታሌ የስኳር 

ህክምና ክፍሌ  በተመሊሊሽህ ክምና የሁሇተኛው አ ይ ነ ት የስኳር ህመምተኞች የስኳር መድሃኒት አወሳሰድ እና ተያያዥ ተፅዕኖ 

መገ ምገ ም ” የ ተሰኘ የ ድህረ ምረቃ የ ጥናት ስራ አባሌ ነ ኝ፡ ፡ይህ የ ጥናት ስራ አሊማ በዚህ ክሉኒ ክ በተመሊሊሽ ህክምና የ 

ሁሇተኛው አይነ ት የ ስኳር ህመምተኞች የ ስኳር መድሀኒ ት አወሳሰድ እና ተያያዥ ጉዲዮች ዝምድና፡ተቃርኖ  በመገ ምገ ም 

ህመምተኞች መድሃኒ ታቸውን ሁሌጊዜ እንዲይወስደ የ ሚያዯረጉ ዋና ዋና ምክንያቶችን ይሇያሌ፤ ህመምተኞች መድሀኒ 

ታቸውን ሁሌጊዜ እንዱወስደ የ ሚረደ የ መፍትሄ ሀሳቦችን ያመሊክታሌ፣ በመሆኑም ህመምተኞች የ ህክምና ሁኔ ታቸውን 

እንዱያሻሻለ ይረዲሌ ተብል ይጠበቃሌ፡ ፡ የ ጥናቱን ስራ ሇማካሄድና የ ተቀመጡ አሊማዎችን ሇማሳካት ይቻሌ ዘንድ 

ህመምተኞችን ቃሇ መጠየ ቅ ማድረግ በማስፇሇጉ እርስዎ እና ላልች እንዯ እርሶ ያለ ህመምተኞችን ሇማሳተፍ እንድንችሌ 

ዘንድ ትብብሮን አንፇሌጋሇን፡ ፡እርስዎ የ ዚህ ጥናት አካሌ የሆኑትም በእድሌ ወይም በዕጣ ብቻ ነ ው፡ ፡ በጥናቱ መሳተፍ ካሌፇሇጉ 

ያሇመሳተፍ መብት አሇዎት፡ ፡ባሇመሳተፍዎም በዚህ ክሉኒ ክ የ ሚያገ ኙትን ማንኛውንም የ ህክምና አገ  ሌግልት 

አያሳጣዎትም፡ ፡ ስምምነ ትዎን ገ ሌፀው በጥናቱ መሳተፍ ከጀመሩም በኋሊ መቀጠሌ ባይፇሌጉ በማንኛውም ጊዜ ከጥናት 

አካሌነ ትዎ የ መውጣት መብትዎ የ ተጠበቀ ነ ው፡ ፡ በዚህ ጥናት በመሳተፍዎ በቀጥታ የ ሚያገ ኙት ጥቅም ባይኖርም ከጥናቱ 

በሚገ ኙ ግኝቶች የ ስኳር ህመም ህክምና ውጤትን በተወሰነ መሌኩ ሇማሻሻሌ  እንዯሚቻሌ በመገ መት፤ የ ዚያን ጊዜ  

እርስዎም በተዘዋዋር   የጥቅሙ ተቋዲሽ  ይሆናለ ብሇን እናምናሇን፡ ፡በጥናቱ ፇቃዯኛ  ሆነው በመሳተፍ በጋራ ሆነን 

አንዱትም ብትሆን አዎንታዊ ነ ገ ር ሇስኳር ህመም ህክምና ውጤት የ በኩሊችንን ብናበረክት ዯስተኛ ነ ኝ፡ ፡ አሊማውን 

ተረድተውና ጊዜዎትን ሰውተው በዚህ ቃሇ መጠይቅ ሇመሳተፍና እውነ ተኛ መረጃ ሇመስጠት ፇቃዯኛ በመሆንዎ በቅድሚያ 

እያመሰገን ማንኛውም የ ሚሰጡት መረጃ ሇምርምሩ አሊማ ብቻ የ ሚውሌና ሚስጥራዊነቱም የሚጠበቅ መሆኑን ሊረጋግጥሌዎት 

እወዲሇሁ፡ ፡ 

                                                                                  በድጋሜ አመሰግናሇሁ! 
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U°^õ 1 nK SÖÃp 

¡õM 1 

አጠቃሊይ መገሇጫዎች 

1.ፆታ 

1.1. ወንድ                                       1.2. ሴት  
2. እድሜ----------ዓመት (በቁጥር ይፃፍ) 

                2.4. 51-  

2.2. 30-  

2.3. 41-  

3. የጋብቻ ሁኔታ  

3.1 ያገባ/ች  3.3. የፇታ/ች  

3.2 ያገባ      3.4. ባሌ የሞተባት /ሚስት የሞተበት  

4. የሥራ ሁኔታ 

 4.1 አርሶ አዯር           4.5. የቤት እመቤት  

4.2. የመንግት ሰረተኛ   4.6. ጡረተኛ   

4.3. የንግድ ስራ   4.7. ላሊ ይገሇፅ   

4.4. የቀን ሰራተኛ   

. የሙያ ሁኔታ 

5.1 የጤና ባሇሙያ የጤና ባሇሙያ ያሌሆነ  

6. የትምህር ሁኔታ6 

1 ሌተማረ/ች   ሁሇተኛ ዯረጃ (9-  

6.2. አንድኛ ዯረጃ (1-  6.4. ቴክኒክና ሙያ /ኮላጅ/ዩንቨሲቲ  

7. የቤተሰብ ወርሃዊ ገቢ (በብር)------(በቁጥር ይፃፍ) 

7.1. በጣም ዝቅተኛ (<650 ብር  ከአማካይ በሊይ (3001-5000 ብር ዝቅተኛ (651-1500 ብር      

ከፍተኛ (›5000 ብር  

7.3. አማካይ (1501-3000 ብር)   
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     ክፍ ሌ 2፡ህመም ነክ መገሇጫዎች 

የስኳር ህመምተኛ ከሆኑ ምን ያህሌ ጊዜ ሆነዎት------ (በቁጥ ይፃፍ 

8.1. <1 ዓመት ዓመት -5 ዓመት  

9. 1 የስኳር ህመም ስሇሚያስከትለ ችግር ያውቃለ?      አዎ       አሊውቅም  

10 ሇጥያቄ ቁ.9 ምሊሽዎ አዎ ከሆነ የስኳር ህመም ስሇሚያስከትሊቸው  የጤና ችግሮች ከሚከተለት ውስጥ 

የትኞቹ ያውቃለ (ከ1 በሊይ መመሇስ ይቻሊሌ) 

10.1. መጠዝጠዝ/መዯንዘዝ የአይን ችግር    

10.3የኩሊሉት ችግር የእግር ቁስሇት  

10.5. ሌብና ከሌብ ጋር የተያያዙ ችግሮች ላሊ ካሇ ይገሇፅ    

11. የስኳር ህመም ያስከተሌብዎት የጤና ችግር አሇ?  አሇ የሇም  

12.ሇጥያቄ ቁጥር 11 ምሇሽዎ አሇ ከሆነ የስኳር ህምም ያስከተሇብዎት የÖ?ና ችግር አይነት ከሚከተለት ውስጥ የጥኛው ነው? ( ከ1 በሊይ መመሇስ 

ይቻሊሌ) 

12.2. መጠዝጠዝ /መዯንዘዝ የዕይን ችግር     

12.2. የኩሊሉት ችግር የእግር ቁስሇት   

12.3. ሌብና ከሌብ ጋር የተያያዙ ችግሮች  ላሊ ካሇ ይገሇፅ    

 

ክፍሌ 4 የስኳር መድሀኒት ሁሌጊዜ መጠቀምን በተመሇከተ 

18.የስኳር መድሃኒትዎን ሇመጠቀም ረስተው ይውቃለ   አዎ አሊውቅም  

19.  አንዲድ ጊዜ  የስኳር መድሃኒትዎን ሇመጠቀም ጠምቃቃ ሳይሆኑ ቀርተው    ያውቃለ    አዎ  አሊውቅም  

20 ዯህና በሚሆኑ ወቅት አንዲድ ጊዜ መድሃኒት ዎን መጠቀቀም ያቆማለ   አዎ አሊቆምም  

21.መድሃኒትዎን እየወሰደ  ህመሙ በሚባባስበት ወቅት  መድሃኒትዎን መጠቀም ያቆማለ     አዎ  አሊቆምም 

ክፍሌ 5 የስኳር መድሀኒት ሁሌጊዜ ሊሇመጠቀምን በምክንያት የምጠቀሱ ነጥቦች ዙሪያ የህመምተኞች መሌስ 

22. የሥኳር መድሃኒትዎን ሁሌጊዜ ሊሇመጠቀም እንዯ ምክንያት የሚነሱት ከሚከተለት ውስጥ የትኛውንነው  

(ሇክፍሌ 4 ጥያቄዎች አንድም አዎ የሚሌ ምሊሽ ከላሇ ወዯ ምዕራፍ 2 ይሇፈ ፡፡ከአንድ በሊይ መምረጥ ይቻሊሌ) 

22.1 መድሃኒት ሇመግዛት ውስን የገንዘብ አቅም                 

22.2.መድሃኒት ሇመጠቀም መርሳት                                

22.3.ያሇ መድሃኒት ፣የዯህንነት ሁኔታ መሰማት                 

22.4.የተወሳሰበ እና አስቸጋሪ የመድሃኒት አጠቃቀም ሁኔታ  

22.5. የሃኪሞች አቀራረብ ሁኔታ                                     

22.6. በመድሃኒቱ ፇዋሽነት ሊይ እምነት ማጣት                 

22.6.1 ሇሜትፎርሚን      ሇግሉቤንክሊማይድ         ሇኢንሱኒን           

22.6.4.ሇላሊ የስኳር መድሃኒት ከሆነ ይገሇፅ                  

22.7.    የመድሃኒቱ የጎንዮሽ ጉዲት  

22.7.1.KT@ƒö[U”         

22.7.2. ሇግሉቤን ከሊማይድ  

22.7.3.ሇኢንሱሉን                
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22.7.4.ላሊ የስኳር መድሃኒት ከሆነ ይገሇፅ---------- 

ክፍሌ 5 በባዶ ሆድ የምሰራ የስኳር መጠን(ሚግ/ዱሉ) 

23.1 የቅርብ ጊዜ-------------- 

23.በባዶ ሆድ የምሰራ የስኳር መጠን(ሚግ/ዱሉ) 

23.1 የቅርብ ጊዜ-------------- 

23.2 ከዚህ ቀጠሮ በፍት የነበረ መጠን-------------- 

23.3 ከባሇፇዉ ቀጠሮ በፍት የነበረ መጠን------------- 

23.4 መድሃኒት ከመጀመሩ የነበረ መጠን---------------- 

24. የቅርብ ጊዜ u^eI °Kታዊ የስኳር ሌከት መጠን (SMBG)------------- 

25.የቅርብ ጊዜ HgA1c መጠን___________________________ 

ክፍሌ 6.የቅርብ ጊዜ የዯም ቅባት 

26.የቅርብ ጊዜ የዯም ቅባት ሌከት  

26.1 ጠቅሊሊ ኮሇስትሮሌ መጠን ---------- 26.3 ትራይግሊሰርድ----------- 26.2 ኤችÉ›?ሌ -------------- 26.4 ኤሌድኤሌ---------- 

 

ክፍሌ 7 ከስኳር ጋር ተዯርቦ ምመጡ በሽታዎች 

27. ከስኳር ጋር ተዯርቦ ምመጡ በሽታዎች 27.1. አሇ       የሇም  

28. በቁ.27 የተጠቀሰዉ ካሇ ከምከተለት የትኞቹ አለ? (ከአንድ በሊይ ይቻሊሌ)  

28.1. የዯም ግፍት    የሌብ የዯም v”v ችÓ`  

28.3.  የዯም ቅባት መዛባት ሇልች ¾ÅU v”v ‹Ó` (ከሌብ  የዯም ቦንቦ ዉጭ  

ላልች ÃÖkc   

29. በስኳር ምክንያት ¾UŸc~ ችግሮች 29.1. አሇ  የሇም   

30. ካለ የትኞቹ? (ከአንድ በሊይ ይቻሊሌ)  

30.1. የአይን ጉዲት የሌብ ዯም ባ”v መጥበብ የኩሊሉት ጉዲት ማን—ዉም ነርቭ ጉዲት (የእግር 

ቁስሌ, የአንጀት እንቅስቃሰ መገዯብ, ስንፇተ ወስብ  

30.5. K?L የዯም v”vዎች ችግ`  

30.6. ሇልች, ይጠቀሱ  
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31. የስኳር መድኃኒቶቹ ዝርዝር (ከአንድ በሊይ ይቻሊሌ) 

31.1. ስምቫስታትን ሇቮስታትን   አቶርቫስታትን    ንፇድፕን  

31.5. አተኖልሌ  ሃይድሮክልርታዝድ  እናሊፕርሌ  

31.8. አስፕርን    31.9. ሇልች (ÃÖke)   

 

32.1. ¾›SÒÑw ዕpÉ             አሇ       የሇም  

32.2. ¾›"M እ”penc? ዕቅድ :       አሇ        የሇም  

 


