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Introduction 
 

iabetes mellitus (DM) is an increasing 

global public health problem (1). DM 

is a chronic disease that requires long-

term medical treatment to slow down the 

progressiveness of the disease and prevent the 

development of serious complications such as D 
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Abstract 
Objective: The management of Diabetes Mellitus (DM) is long-

term and can be expensive. This study aimed to describe access to 

anti-diabetic medicines among patients in tertiary health care 

facilities in Oyo State, Nigeria.  

Materials and Methods: This was a hospital-based cross-

sectional study. The study sites were the University College Hospital 

(UCH), Ibadan, and Ladoke Akintola University Teaching Hospital, 

Ogbomosho. It was conducted among 366 diabetic patients who had 

been attending the endocrinology clinic of these two tertiary health 

institutions for at least one year. Data analysis was done with the 

Statistical Program for Social Sciences.  

Results: Female participants were 186 (50.8%) and 298 (85.6%) 

depended on close relatives to purchase their drugs. Those who had 

difficulties affording their anti-diabetic medications were 142 

(38.8%) and 80 (56.3%) preferred buying a cheaper brand of anti-

diabetic medication. Also, 136 (37.2%) respondents had missed their 

required drugs at some point due to insufficient funds. Males who 

were able to afford their anti-diabetic medication were 96 (53.3%) 

compared to 128 (68.8%) females (P-value= 0.002). Those with no 

formal education had the highest proportion of respondents who 

could not easily afford anti-diabetic drugs (60.9%), those with 

tertiary education had the highest proportion of respondents who 

could afford their medication (77.5%), (P-value=< 0.001). Among 

those in the 61-70 years age group, 78 (66.1%) achieved glycaemic 

control compared to 34 (42.5%) of those above 70 years (P-value=< 

0.001).  

Conclusion: To improve affordability, subsidizing the cost of anti-

diabetic medications and encouraging patients to enrol in the Health 

Insurance Scheme will be beneficial. 

Keywords: Diabetes mellitus, Glycemic control, Anti-diabetic 

medicines, Nigeria 
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diabetic neuropathy, retinopathy, foot ulcer, 

etc. DM was estimated to affect at least 425 

million people (aged 20-79 years) worldwide 

in 2015, and is expected to rise to 629 million 

by the year 2045 (2). The International 

Diabetes Federation estimated that the number 

of people living with DM in Africa is expected 

to increase to 23.9 million by 2030 (2,3). In 

sub-Saharan Africa, the burden of diabetes and 

other non-communicable diseases has been 

predicted to rise beyond that of infectious 

diseases by the year 2030 (3,4). 

DM is associated with increased morbidity 

arising from its complications, and mortality. 

DM mainly affects those in the working-class 

age group. Poorly managed DM patients have 

poor quality of life, prolonged and frequent 

hospital admissions at substantial costs. Apart 

from being a health burden, the management 

of DM has substantial financial implications 

on individuals, health systems, and the 

national government. Globally, the 

management of diabetes is expected to rise to 

490 billion US dollars in 2030 (3).  

A major obstacle to achieving substantial 

progress in the management of DM is access 

to essential medicines. It is estimated that one-

third of the global population of DM patients 

lacks reliable access to required medicines 

(5,6). The poorest countries of Africa and Asia 

suffer more with nearly 50% of the population 

lacking access to these medicines (7,8).  

Access to anti-diabetic medication in this 

study refers to the availability and 

affordability of medicines required to manage 

diabetes. Research on access to anti-diabetic 

medications among DM patients in Nigeria is 

needed to understand the factors that influence 

drug affordability among these patients. This 

would help to chart strategies for improving 

the accessibility of these essential medications 

to DM patients. This study, therefore, aimed to 

assess the availability and affordability of 

essential medicines to manage diabetes to 

achieve good glycemic control among 

patients.  

 

 

Materials and Methods 
Study design 
The study was a descriptive, hospital-based, 

cross-sectional survey.  

 

Study population 
The study focused on DM patients attending 

specialist clinics particularly endocrinology 

clinics and metabolic research units in the 

University College Hospital (UCH) Ibadan, 

and Ladoke Akintola University College 

Hospital (LTH), Ogbomosho. 

 

Study sites 
The study was conducted at LTH, 

Ogbomosho, and UCH, Ibadan. These 

hospitals were chosen because they were the 

Teaching Hospitals in Oyo State, serving the 

largest city in western Africa. DM cases are 

usually referred to these hospitals from within 

and outside Oyo State. 

 

Study area 
Oyo State is in south-western Nigeria, with its 

capital city in Ibadan. Oyo State covers 

approximately an area of 28,454 square 

kilometers and is ranked 14th by size. It was 

formed in 1976 from the former Western 

State, and originally included Osun State, 

which was split off in 1991. Oyo State is 

homogenous, mainly inhabited by the Yoruba 

ethnic group, primarily agrarian but has 

predilection for living in high-density urban 

centers (9).  

There are two major tertiary health institutions 

in Oyo State which are LTH, Ogbomosho, and 

UCH, Ibadan. Both facilities have trained 

specialists that provide care for many, 

including DM patients. 

 

Sample size determination 
This was done using the formula for sample 

size calculation for cross-sectional studies. 

 

� =
(�α)	� × pq

��
 

Where the prevalence of diabetes in Nigeria is 

11% (10) = 150.4. Using a design effect of 2 
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due to clustering of the study locations, the 

sample size was calculated as:  

n= 2×150.4 = 300.8. Adjusting for non-

response, a minimum sample size of 333 was 

obtained. Proportional allocation for the 

sampling unit of each study site was done. 

UCH provides care to twice the population of 

DM patients visiting LTH. As a result, 222 

patients were recruited from UCH, while 111 

patients were recruited from LTH. 

 

Sampling technique 
Each hospital was regarded as a cluster. 

Systematic random sampling was used to 

select DM patients receiving treatment in the 

health centers that fit the inclusion criteria. 

 

Inclusion criteria 
Patients who were registered with and 

attended the endocrinology clinic on fixed 

clinic days.  

 

Exclusion criteria 
DM patients who are on dietary management 

only, not taking any hypoglycemic medication. 

 

Data collection 
A semi-structured, interviewer-administered 

questionnaire was administered to DM patients 

who sought treatment in the selected health 

facilities using Census and Survey Processing 

System version 6.0.1 (CSPro) on 

minicomputer tablets (11). The questionnaire 

was installed on four android tablets and was 

pre-tested among DM patients visiting Adeoyo 

State Hospital, Ring road, Ibadan (a secondary 

level health facility) to ensure validity and 

reliability. Results obtained from the pretest 

informed on the need to refine ambiguous 

questions. The questionnaires were 

subsequently deployed during patient’s 

consultation waiting time. The case files of 

patients who participated in answering the 

questionnaires were then requested from the 

medical records department of the respective 

health institutions (using the case file number) 

to determine the level of glycemic control 

based on physicians’ remarks and parameters 

such as  glycosylated hemoglobin (HbA1c), 

fasting blood sugar (FBS), and 2-hour post 

prandial (2hpp). FBS between 70 mg/dl and 

130 mg/dl, 2hpp of <180 mg/dl, and an HbA1c 

of <7% were classified as reasonable glycemic 

control.  

 

Data analysis and management 
Descriptive statistics such as frequencies and 

mean were used for analyzing continuous data, 

namely age, sex, marital status, occupation, 

and partner’s occupation. Inferential statistics 

such as chi-square was used to establish 

relationships between variables. The 

association between the number of months 

respondents had been diagnosed with DM and 

their affordability of their antidiabetic 

medication was tested using independent 

sample T-tests. The data analysis was done 

with SPSS, version 18.0 (12). 

 

Confidentiality of data 
All subjects in this study were assigned code 

numbers and no name was recorded. 

Information collected could not be linked to 

participants in any way and their names or 

identifiers were not used in any publication or 

reported from this study. 

 

Translation of protocol to local language  
The instrument for data collection was 

translated into the local language of the 

participants and back-translated to English 

language. 

 

Voluntariness 
Participation in the study was voluntary, and 

participants were free to withdraw from the 

research at any time without adverse 

consequences. 

 

Ethical considerations 
Ethical approval was obtained from the 

UI/UCH Ethical Review Committee, College 

of Medicine, University of Ibadan, Ibadan, 

Nigeria (Reference Number: UI/EC/15/0233) 

before commencing the study. 
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Results 
Socio-demographic characteristics 
More than two-thirds 254 (69.4%) of the 

respondents were from UCH with the 

remaining 112 (30.6%) of the respondents 

from the LTH. Proportion of females (186, 

50.8%) was slightly higher than the males 

(180, 49.2%). Married respondents were 308 

(84.2%) while 16 (4.4%) of the respondents 

were single. Respondents of Yoruba Ethnicity 

were 342 (94.3%) (Table 1). 

The average income of the respondents was 

54, 569 (S.D: 32,317) naira with the highest-

earning 300,000 naira monthly. (As at the time 

of this study, one U.S dollar (USD) was 

equivalent to 198 naira). The median age of 

the respondents was 59.6 years (Range: 19-83 

years). The mean history of diabetes among 

participants was over 9 years, precisely 109.6 

± 86.9 months.  

 

Expenditure on drugs 
Almost all respondents 348 (95.1%) were 

aware of the amount of money they spent 

monthly on purchasing drugs for diabetes 

management. Among the 348 (95.1%), only 22 

(6.3%) respondents, depended on the National 

Health Insurance Scheme (NHIS) for the 

purchase of their drugs, 28 (8.0%) were 

responsible for the purchase of the drugs 

themselves while 298 (85.6%) depended on 

close relatives such as parents, children, or 

spouses for money to purchase their drugs.  

A mean amount of 6946.26 (35 USD) ± 

4241.77 (21.4 USD) Naira was spent monthly 

on drug purchases by respondents. The median 

Table 1. Socio-demographic characteristics of respondents (N=366) 
Characteristics Frequency % 

Hospital 

UCH 254 69.4 

LTH 112 30.6 

Gender 

Male 180 49.2 

Female 186 50.8 

Age group 

≤50 years 100 27.3 

51-60 years 68 18.6 

61-70 years 118 32.2 

>70 years 80 21.9 

Marital status 

Single 16 4.4 

Married 308 84.2 

Widow (er) 42 11.5 

Formal schooling 

Never attended 46 12.6 

Basic 178 48.6 

Post-Basic 142 38.8 

Religion 
Christianity 258 70.5 

Islam 108 29.5 

Ethnic background 

Yoruba 342 93.4 

Others 24 6.6 

Occupation 
Professional 10 2.7 

Skilled 138 37.7 

Unskilled 164 44.8 

Unemployed 48 13.1 

Others 6 1.6 

Occupation of partner(N=302) 

Professional 6 2.0 

Skilled 122 40.4 

Unskilled 96 31.8 

Unemployed 74 24.5 

Others 4 1.3 
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amount of 5,200 Naira (26.26 USD) was spent 

monthly on the purchase of drugs by 

respondents. The amounts spent ranged from 

250 Naira (1.26USD) to 30,000 (151.51USD) 

Naira per month. In contrast, the median 

income of respondents was 30,000 

(151.51USD).  

 

Affordability of drugs 
When asked about the affordability of the 

drugs they were currently using, 142 (38.8%) 

respondents opined that they had difficulties 

affording the drugs. Of these 142 respondents, 

80 (56.3%) had prescriptions for cheaper drugs 

by their physicians. Of the 80 respondents who 

had cheaper drug prescriptions, only 48 

(60.0%) purchased the cheaper drugs. In total, 

136 (37.2%) respondents had missed their 

required drugs at some point due to 

insufficient funds (Table 2). 

Regarding the affordability of drugs, 96 

(53.3%) males were able to afford their drugs 

compared to 128 (68.8%) females (P-value= 

0.002). Those with no formal education had 

the highest proportion of respondents who 

could not easily afford anti-diabetic drugs 

(60.9%), those with tertiary education had the 

highest proportion of respondents who could 

afford their medication (77.5%), (P-value= 

<0.001) (Table 3). 

 

 

Table 2. Frequency distribution of affordability variables 

Frequency distribution of affordability variables Frequency % 

Ease of financing drug purchase (N=366)   

Easy  224 61.2 

Difficult 142 38.8 

Prescription of a cheaper brand (N=142)   

No 62 43.7 

Yes 80 56.3 

Purchase cheaper drug (N=80)    

No 32 40.0 

Yes 48 60.0 

Ever missed drugs due to lack of funds   

No  230 62.8 

Yes  136 37.2 

 

Table 3. Association between affordability and socio-demographic characteristics 

Characteristics 
Easy Difficult 

*P-value 
Frequency % Frequency % 

Gender      
Male 96 53.3 84 46.7 0.002 

Female 128 68.8 58 31.8  

Age Group      

<50 56 56.0 44 44.0 0.270 

51-60 40 58.8 28 41.2  

61-70 72 61.0 46 39.0  

>70 56 70.0 24 30.0  

Marital Status      

Single 6 37.5 10 62.5 0.050 

Married 196 63.6 112 36.4  

Widowed 22 52.4 20 47.6  

Level of Education      

None 18 39.1 28 60.9 <0.001 

Basic 96 53.9 82 46.1  

Tertiary 110 77.5 32 22.5  

Religion      

Christianity 154 59.7 104 40.3 0.360 

Islam 70 64.8 38 35.2  

Ethnic Background      

Yoruba 216 63.2 126 36.8 0.004 

Others 8 33.3 16 66.7  

*Chi-square test was conducted 
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Affordability of anti-diabetic drugs 
The average age of respondents that were able 

to easily afford the drugs was 60.95 ± 13.07 

years, while the average age of those who 

found it difficult to afford their drugs was 

57.32 ± 13.92. The mean number of months 

respondents had been diagnosed with diabetes 

for those who had no problems affording the 

drugs (112.84 ± 94.81 months) was slightly 

higher than the average duration of those who 

had problems affording the drugs (104.39 ± 

72.95 months).  

 

Availability of anti-diabetic drugs 
Among the respondents, 346 (94.5%) reported 

experiencing no trouble or stress before 

procuring their drugs. Also, 314 (85.8%) 

respondents had to cover 2 kilometers or less 

before accessing their drugs. Similarly, 73.2% 

of the respondents had no difficulty in 

accessing their drugs from the closest 

pharmacy to them while 98 (26.8%) did. Of 

those who had no difficulty in accessing their 

drugs in the closest pharmacy to them, 62 

(63.3%) had the pharmacists suggest an 

alternative drug to them, while only 12 

(21.9%) of these 62 did not purchase the 

alternative. More than 9 out of 10 (92.3%) of 

the respondents reported that they had ever 

missed their medication due to accessibility 

problems while 28 (7.7%) of the respondents 

had never missed their medication due to 

problems of accessibility.  

Almost equal proportions of males (95.6%) 

and females (93.5%) reported that they did not 

have to undergo stress before obtaining their 

drugs. The youngest age group had only 4.0% 

of its members experiencing stress while the 

oldest age group tripled this proportion. The 

association between age group and stress 

experienced before accessing drugs was 

statistically significant (P-value= 0.010). The 

only exception to the trend was that the 

second-youngest age group (51-60 years) had 

a lower proportion (2.9%) of its members 

having stress than the youngest age group. A 

statistically significant association (P-value= 

0.030) was also found between glycemic 

control and stress before accessing drugs with 

6 (3.0%) respondents with uncontrolled sugar 

levels having stress as compared to 14 (8.3%) 

of those with controlled sugar levels. While 

(97.8%) females reported never missing their 

medication due to accessibility issues, 24 

(13.3%) of males did. The association between 

gender and having missed medication due to 

accessibility issues was statistically significant 

(P-value= < 0.001).  

 

Association between Glycemic control 

and sociodemographic characteristics 
Almost the same proportion of males (45.6%) 

and females (46.8%) were found to have 

achieved glycemic control. Also, singles had 

the lowest proportion of respondents with 

controlled glycemic levels (12.5%) while the 

married had the highest proportion (48.4%), 

(P-value= 0.020). Among those in 61-70 years 

age group 78 (66.1%) achieved glycaemic 

control compared to 34 (42.5%) of those 

above 70 years (P-value=< 0.001) (Table 4). 

A greater proportion of respondents who 

covered more than two kilometers to get drugs 

(51.9%) had better glycemic control than those 

who covered less than this (45.2%). Also, a 

greater proportion of respondents offered an 

alternative (58.1%) had controlled glycemic 

levels compared with the only 16.7% of 

respondents who were not. Of 62 respondents 

who were offered available substitutes, the 

results showed that while 63.6% of those who 

purchased the alternative had controlled 

glycemic levels, only 44.4% of those who did 

not purchase the alternative did (P-value= < 

0.001) (Table 5). 

 

Discussion 
Regarding the affordability of drugs, only a 

third of respondents were able to afford their 

drugs. This proportion is similar to the 

findings of Kalyango and colleagues in their 

study on the risk factors for non-adherence to 

medication among DM patients in Uganda 

(13). The similar proportion noticed indicates 

the poor economic indices of African 

 [
 D

O
I:

 1
0.

18
50

2/
ijd

o.
v1

3i
4.

79
95

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             6 / 10

http://dx.doi.org/10.18502/ijdo.v13i4.7995
https://ijdo.ssu.ac.ir/article-1-662-en.html


Access to anti-diabetic medicines  

 

190 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 13, NUMBER 4, WINTER 2021 

 

 

countries; a major reason for poor adherence 

to medication among DM patients. 

From this study, one of the major limitations 

to accessing medications was the issue of the 

high cost of medications. According to the 

study by Enwere and colleagues, most diabetic 

patients in the South western part of Nigeria 

missed their medication because of the high 

cost of these medications (14). The persistent 

high costs sometimes led to catastrophic 

expenditure whereby more than half of the 

respondents had to spend more than 10% of 

their income on anti-diabetic medicines. 

Affordability also affects how available the 

drugs are for patients because of the cost of 

transportation to the nearest pharmacy. This 

Table 4. Association between socio-demographic characteristics and achievement of 

glycaemic control 

Characteristics 

Glycaemic control 

Achieved 

Glycaemic control 

Not achieved *P-value 

Frequency % Frequency % 

Gender      

Male 82 45.6 98 54.4 
0.820 

Female 87 46.8 99 53.2 

Marital status      

Single 2 12.5 14 87.5 

0.020 Married 149 48.4 159 51.6 

Widowed 18 42.9 24 57.1 

Level of education      

None 19 41.3 27 58.7 

0.660 Basic 86 48.3 92 51.7 

Tertiary 64 45.1 78 54.9 

Religion      

Christianity 119 46.1 139 53.9 
0.940 

Islam 50 46.3 58 53.7 

Ethnic background      

Yoruba 163 47.7 179 52.3 
0.030 

Others 6 25.0 18 75.0 

Age group      

<50 34 34.0 66 66.0 

<0.001 
51-60 23 33.8 45 66.2 

61-70 78 66.1 40 33.9 

Above 70 34 42.5 46 57.5 
*: Chi-Square test was conducted 

 

Table 5. Association between accessibility and Glycaemic control 

Characteristics 

Glycemic control 

Achieved 

Glycemic control 

Not achieved *P-value 

Frequency % Frequency % 

Stress in sourcing drugs (N=366) 

No 155 44.8 191 55.2 
0.03 

Yes 14 70.0 6 30.0 

Distance covered to obtain drugs (N=366) 

2km or less 142 45.2 172 54.8 
0.37 

More than 2km 27 51.9 25 48.1 

Difficulty in finding drug in pharmacy 

No difficulty experienced 127 47.4 141 52.6 
0.44 

Difficulty experienced 42 42.9 56 57.1 

Substitute offered in case of unavailability (N=98) 

No 6 16.7 30 83.7 
<0.001 

Yes  36 58.1 26 41.9 

Substitute purchased (N=62) 

No 8 44.4 10 55.5 
<0.001 

Yes 28 63.6 16 36.4 

Ever missed drugs due to unavailability 

Never missed 155 45.9 183 54.1 
0.67 

Previously missed 14 50.0 14 50.0 
*: Chi-Square test was done 
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may be so because of high mark-up on drugs 

which limits the purchasing power of patients 

who pay out of pocket. Some respondents 

however refused to purchase generic 

medication because of the fear that the generic 

drugs might not be effective which was similar 

to the study by Yusuff and his team (15). This 

could however be due to inadequate controls 

on the import of substandard generic 

medications, and improper storage by different 

drug hawkers.  

Anti-diabetic medicines are less affordable in 

Nigeria because of low wages, poverty, and 

high costs. A statistically significant number 

of the respondents who had problems with 

affording their medications had poor glycemic 

controls when compared with their 

counterparts. The majority of the respondents 

that had poor access to medication, either 

because it was not available or because it was 

costly for them to buy, had poor glycemic 

control. This was also reported in a study that 

showed that there was poor adherence to 

medication because of the cost of procuring 

medication leading to poor glycemic control in 

such patients (15). 

Many of the patients who experienced 

affordability as a problem also had poor 

glycemic control which is associated with a lot 

of complications such as retinopathy, 

neuropathy, and nephropathy. Further, most of 

these patients have other co-morbidities that 

still require management. In most of these 

hospitals, branded medications were mostly 

prescribed, which if not on NHIS, would be 

expensive and difficult for most patients to 

afford. A very minute number of the 

respondents depended on NHIS for drug 

purchase, with consequent good glycemic 

control. This is however too small to meet the 

demands of the numerous diabetic patients that 

are found in our society. 

Interestingly, the results of this study showed 

that the second oldest age group (61-70 years) 

had the highest proportion of respondents with 

uncontrolled glycemic levels, even higher than 

the oldest age group. Similar results were 

reported among African Americans and Latin 

Americans in a similar study conducted in 

America (16).  

However, in a study assessing the knowledge 

of diabetic patients towards dietary intake, 

Abioye-Kuteyi and colleagues reported a 

lower proportion of diabetic patients with poor 

glycemic control among those aged 61-70 

years (17). The reason for this difference could 

be because the reference literature was 

conducted among physicians only. Physicians 

are more knowledgeable about the effects of 

glycemic control and knowledge is a predictor 

of good glycemic control (18,19).  

In addition, Bott and his team identified that 

diabetic patients who were skilled or 

professional workers were less likely to have 

uncontrolled glycemic levels than their semi-

skilled or unskilled counterparts (20). Thus, 

non-health professionals should be equipped 

with adequate knowledge of glycemic control.  

The proportion of DM patients unable to 

afford their drugs in this study was higher than 

that reported by Kennedy and colleagues in a 

study in the United States of America (21). 

This is to be expected as the socioeconomic 

status in both countries differs greatly. 

Several other studies have linked the 

affordability of drugs to socioeconomic status 

and documented their resultant effects on 

health outcomes (22). The affordability of 

anti-diabetic drugs was found to be 

significantly associated with glycemic control 

in this study. This trend is also reflected in 

results from other African and Middle-Eastern 

countries. Researchers conducted in Uganda, 

Egypt, and Kuwait have all reported worsened 

glycemic control among diabetic patients who 

are not able to afford their drugs (13,23,24). 

This further reiterates the importance of 

affordability of drugs as a key determinant in 

the health outcomes of patients of known 

chronic diseases. Whiting et al. (2003) 

identified the inability of diabetic patients to 

afford drugs as one of the greatest challenges 

to reducing the mortality caused by DM in 

Africa (25). 
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Strengths 
This study was conducted in two tertiary 

health facilities. 

 

Limitations 
Due to the self-reporting of respondents 

regarding the use of medications, questions 

were limited to a few weeks to reduce recall 

bias. 

 

Conclusions 
From the study, it was gathered that there is 

poor access to anti-diabetic medication which 

ultimately leads to poor glycemic control in 

most of these patients. To reduce the challenge 

of poor access to these medications, we 

recommend the following. subsidization of 

antidiabetics should be done by the national 

government in collaboration with the Federal 

Ministry of Health to improve affordability for 

individuals on an average income. For this 

cause, improved awareness should be made on 

the health insurance to improve uptake among 

members of the population, and thus reduce 

the direct brunt of medication cost for DM 

patients. Secondly, anti-diabetic medications 

should be decentralized to primary health 

centers or local clinics. This will address the 

difficulties encountered in making trips to the 

tertiary health facilities located some distance 

away from the residence of many DM patients. 

In like manner, the availability of anti-diabetic 

medications will improve medication 

adherence and follow-up for many diabetic 

patients due to the proximity of such health 

facilities.  

 

Acknowledgments 
The authors are grateful to all DM patients in 

the University College Hospital, Ibadan, and 

LAUTECH Teaching Hospital, Ogbomoso, 

Oyo State who participated in this study. 

 

Conflict of Interest  
The authors declare no conflict of interest. 

 

 

References 
 

1. Asmelash D, Asmelash Y. The burden of 

undiagnosed diabetes mellitus in adult African 

population: a systematic review and meta-analysis. 

Journal of diabetes research. 2019;2019. 

2. International Diabetes Federation, IDF Diabetes 

Atlas, International Diabetes Federation, Brussels, 

Belgium, 8th edition, 2017. 

3. Alebiosu OC, Familoni OB, Ogunsemi OO, Raimi 

TH, Balogun WO, Odusan O, et al. Community 

based diabetes risk assessment in Ogun state, 

Nigeria (World Diabetes Foundation project 08-

321). Indian journal of endocrinology and 

metabolism. 2013;17(4):653. 

4. World Health Organization. Global action plan for 

the prevention and control of noncommunicable 

diseases 2013-2020. World Health Organization; 

2013. 

5. World Health Organization, 2008a. The Selection 

and Use of Essential Medicines. World Health 

Organization. 

6. World Health Organization, 2008b. WHO 

Collaborating Centre for Drug Statistics 

Methodology: ATC index with DDDs 2009. 

Available from: 

https://www.whocc.no/atc_ddd_index/?code=N05A

. Accessed March 3 2021. 

7. Beagley J, Guariguata L, Weil C, Motala AA. 

Global estimates of undiagnosed diabetes in adults. 

Diabetes research and clinical practice. 

2014;103(2):150-60. 

8. Dwyer-Lindgren L, Mackenbach JP, Van Lenthe 

FJ, Flaxman AD, Mokdad AH. Diagnosed and 

undiagnosed diabetes prevalence by county in the 

US, 1999–2012. Diabetes care. 2016;39(9):1556-

62. 

9. City Population. Oyo State in Nigeria. Available 

from: https://www.citypopulation.de/php/nigeria-

admin.php?adm1id=NGA031. Accessed March 3 

2021. 

10. Chinenye S, Young E. State of diabetes care in 

Nigeria: A review. Nigerian Health Journal. 

2011;11(4):101-6. 

11. United States Census Bureau. Census and Survey 

Processing System (CSPro). Available from: 

https://www.census.gov/data/software/cspro.html. 

Accessed March 3 2021. 

12. SPSS Inc. PASW statistics for windows, version 

18.0. Chicago. 2009. 

13. Kalyango JN, Owino E, Nambuya AP. Non-

adherence to diabetes treatment at Mulago Hospital 

in Uganda: prevalence and associated factors. 

African health sciences. 2008;8(2). 

 [
 D

O
I:

 1
0.

18
50

2/
ijd

o.
v1

3i
4.

79
95

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             9 / 10

http://dx.doi.org/10.18502/ijdo.v13i4.7995
https://ijdo.ssu.ac.ir/article-1-662-en.html


OO. Akinyemi et al. 

 

193 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 13, NUMBER 4, WINTER 2021 

 

 

14. Enwere OO, Salako BL, Falade CO. Prescription 

and cost consideration at a diabetic clinic in Ibadan, 

Nigeria: A report. Annals of Ibadan postgraduate 

medicine. 2006;4(2).  

15. Yusuff KB, Obe O, Joseph BY. Adherence to anti-

diabetic drug therapy and self management 

practices among type-2 diabetics in Nigeria. 

Pharmacy World & Science. 2008;30(6):876-83. 

16. Heisler M, Faul JD, Hayward RA, Langa KM, 

Blaum C, Weir D. Mechanisms for racial and 

ethnic disparities in glycemic control in middle-

aged and older Americans in the health and 

retirement study. Archives of internal medicine. 

2007;167(17):1853-60.  

17. Abioye-Kuteyi EA, Ojofeitimi EO, Fasanu AO, 

Ijadunola KT. Assessment of dietary knowledge, 

practices and control in type 2 diabetes in a 

Nigerian teaching hospital. Nigerian Journal of 

Medicine. 2005;14(1):58-64.  

18. Hawthorne K, Tomlinson S. Pakistani moslems 

with Type 2 diabetes mellitus: effect of sex, literacy 

skills, known diabetic complications and place of 

care on diabetic knowledge, reported self‐
monitoring management and glycaemic control. 

Diabetic Medicine. 1999;16(7):591-7. 

19. Nsonwu AC, Usoro CA, Etukudo MH, Usoro IN. 

Glycemic control and serum and urine levels of 

zinc and magnesium in diabetics in Calabar, 

Nigeria. Pakistan Journal of Nutrition. 

2006;5(1):75-8. 

20. Bott U, Jorgens V, Grusser M, Bender R, 

Muhlhauser I, Berger M. Predictors of glycaemic 

control in type 1 diabetic patients after participation 

in an intensified treatment and teaching 

programme. Diabetic medicine. 1994;11(4):362-71. 

21. Kennedy J, Coyne J, Sclar D. Drug affordability 

and prescription noncompliance in the United 

States: 1997–2002. Clinical therapeutics. 

2004;26(4):607-14. 

22. Fadare J, Olamoyegun M, Gbadegesin BA. 

Medication adherence and direct treatment cost 

among diabetes patients attending a tertiary 

healthcare facility in Ogbomosho, Nigeria. Malawi 

medical journal. 2015;27(2):65-70. 

23. World Health Organization. Report on the Regional 

consultation on establishing guidelines for the 

management and care of acute coronary syndromes, 

Cairo, Egypt, 27-29 March 2007. 2008. 

24. Majeed A, El-Sayed AA, Khoja T, Alshamsan R, 

Millett C, Rawaf, S. Diabetes Research and Clinical 

Practice. 2014;103:218–22. 

25. Whiting DR, Hayes L, Unwin NC. Challenges to 

health care for diabetes in Africa. European Journal 

of Preventive Cardiology. 2003;10:103–10. 

 

 
 

 

 [
 D

O
I:

 1
0.

18
50

2/
ijd

o.
v1

3i
4.

79
95

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://dx.doi.org/10.18502/ijdo.v13i4.7995
https://ijdo.ssu.ac.ir/article-1-662-en.html
http://www.tcpdf.org

