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A B S T R A C T   

Background: The purpose of this study was to assess the status of glycaemic control and associated factors among 
patients with type 2 diabetes mellitus patients. 
Methods: This was a hospital-based cross-sectional descriptive study of 326 patients with type 2 diabetes at the 
Ho Municipal and Teaching Hospitals. The adequate sample size was calculated using Yamane formula N/1 +
Ne2, with 95 % confidence interval, 5 % margin of error and 10 % non-response rate and a sample size of 326 was 
determined. Using the sampling frame of patients chart, systematic random sampling technique was used to 
select the study participants. Glycaemic level was assessed using fasting blood glucose (FBG) readings. A poor 
glycaemic control was when an average of three months blood glucose level was above 130 mg/dl (7 mm/L). 
Data was analysed using STATA version 15.0. 
Results: Out of 310 patients who participated in the study, more than two-thirds (76.1 %) had poor glycaemic 
control. Patients who use combination of oral medication and insulin (AOR = 3.67, 95 % CI: 1.34–8.74), patients 
with diabetes for 16 years or more (AOR = 4.67, 95 % CI: 2.44–9.29), patients who did not practised diabetes 
self-care activities (AOR = 4.32, 95 % CI: 2.82–9.31) and patients with complications were (AOR = 2.47, 95%CI: 
1.45–8.66) more likely to have poor glycaemic control. Age, employment, diabetes education, comorbidities, 
diabetes self-care activities, treatment type, complications, resident and duration of diabetes were significantly 
associated with poor glycaemic control. 
Conclusion: Based on this findings, teaching and counselling provided by nurses, physicians, dietitians and 
pharmacists should focus on improving adherence to diabetes self-care activities to attain good glycaemic 
control.   

1. Background 

Diabetes is a public health challenge. It is no longer a disease of the 
metropolis but rather in less developed areas where people develop 
diabetes sooner, get sick quicker, and die earlier [1]. The prevalence rate 
of diabetes mellitus has increased cross the world however, there are 
regional variations. Africa would experience the highest increase in 
diabetes cases of 134 % by 2045 compared to 15 % increase in Europe 
[2]. Globally, 537 million people lived with diabetes and 90–95 % of 
these cases are type 2 diabetes. About 6.7 million people died from 
diabetes in 2021 alone, and more than 80 % of these deaths occurred in 
developing countries [2]. At least USD 966 billion was spent on diabetes 

in 2021 resulting in 9 % of total health expenditure on adults. The global 
prevalence rate of diabetes in 2021 was 10.8 %, and 4.5 % in Africa, 
while the prevalence rate of diabetes in Ghana was 6.9 %, a 35 % higher 
than the prevalent rate in African. Efforts over the years by Ghana 
Health Service (GHS) with support from World Health Organization 
(WHO) to provide comprehensive diabetes teaching and counselling and 
the development of National Policy on Non-communicable diseases with 
key objectives focused on diabetes [3,4] however, diabetes cases 
continue to rise with its attendance complications. 

About 90–95% of cases of diabetes are Type 2 diabetes mellitus 
(T2DM) [2]. Diabetes prevention and management is more than medi-
cation adherence; nutrition management, blood glucose monitoring, 
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regular exercise, foot care have all been found to significantly decrease 
the occurrence and progress of adverse effects of diabetes [5–7]. Earlier 
researches revealed that poor glycaemic control increase the risk of 
diabetes complication in patients requiring more care with related 
healthcare expenditure and increasing complications and premature 
deaths [8–10]. The level of poor glycaemic control in the population is 
important. A previous findings in Ethiopia [7] and South Africa [11], in 
2016 revealed that 70.9 % and 83.8 % of patients with T2DM had poor 
glycaemic control, and 72.7 % of patients with T2DM seeking healthcare 
at Mettu hospital in Southwest Ethiopia [12], also had poor glycaemic 
control. Also, previous studies in Kenya [13] and Nigeria [14] in 2016 
found that 81.6 % and 55 % of patients with diabetes had poor gly-
caemic control. Previous studies in Ethiopia, Kenya and Bangladesh 
revealed that poor glycaemic control is linked with increased risk of 
retinopathy, neuropathy, kidney failure, amputation and cardiovascular 
disease [5,7,13]. Additionally, the possible reasons accounting for this 
included limited time, absent of appropriate guidelines for patients and 
caregivers, lack of awareness, inadequate resources, poor adherence to 
diet and lack of education [5,7,12,14]. 

Based on this it was concluded that optimal glycaemic control among 
patients with T2DM prevents and delay the progression of complica-
tions, reduce healthcare expenditure, slow down the development of 
comorbidities and promote health-related quality of life [8,15]. This 
indicated the urgent need to focus on glycaemic control to achieve a 
reduction in the proportion of patients with poor glycaemic control as 
good glycaemic control remains paramount in delaying the progress and 
prevention of complications [7,16]. Despite, the increasing cases of type 
2 diabetes in Ghana, available evidence showed that there is little or no 
data on glycaemic control, a key factor in preventing and delaying the 
onsets of diabetes complications. Availability of such data would 
contribute substantially towards effective diabetes healthcare services 
delivery in Ghana. This study assessed the status of glycaemic levels and 
associated factors in people living with type 2 diabetes. 

2. Methods and participants 

2.1. Study design, period, and area 

This was a hospital-based cross-sectional descriptive study con-
ducted in the diabetes unit of the Ho Municipal and Ho Teaching Hos-
pitals in the city of Ho in South-eastern Ghana from June 1 to 30 
September 2022. Ho is about 156 km from Accra capital city of Ghana. 
The hospitals serve more than eight hundred thousand outpatients and 
inpatients yearly. The hospital serves as referral centre for medical, 
surgical, gynaecological and paediatric cases. The international diabetes 
Federation (IDF), guidelines were followed for diagnosis and classifi-
cation of diabetes into type 1 and type 2 diabetes this study. The study 
was conducted among type 2 diabetes patients aged ≥18 years who were 
accessing healthcare at the diabetes unit of the hospital for at least 12 
months and regular follow up to the hospital prior to the commencement 
of the study. The adequate sample size was determined using Yamane 
formula N/1 + Ne2 [17]. The total population of the type 2 diabetes 
patients who were regularly following up to the hospital for healthcare 
services were 1161. Using the Yamane formula with 95 % confidence 
interval, 5 % margin of error and 10 % non-response rate, a sample size 
of 326 was determined and the patient selection flow chart is summar-
ised in Fig. 1. Using sampling frame of diabetes patients chart, system-
atic random sampling technique was used to recruit the study 
participants. 

2.2. Variables of the study and measurement 

Glycaemic control was classified as good or poor. An average of at 
least three months fasting blood glucose readings between 80 and 130 
mg/dl was define as good glycaemic control while blood glucose level of 
>130 mg/dl or 70 mg/dl was considered poor glycaemic control. The 

glycaemic levels were taken from patients charts. This classification of 
glycaemic control was based on the American Diabetes Association 
guideline [18], which has used to assess glycaemic control in Ethiopia 
[6,12]. The independent variables included socio-demographic and 
clinical data variables: diabetes education, diabetes duration, treatment 
type, body max index (BMI), smoking status, alcohol drinking, family 
history of diabetes; and socio-demographic variables: age, sex, level of 
education, marital status, employment, income, resident and religion. 
Standardised techniques were used to collect body measurements [19]. 
Participants’ heights were measured and recorded to the nearest metre 
using a tape measure. Participants were instructed to stand with their 
backs against a wall, barefoot, with their heels touching. The partici-
pants’ weights were recorded in kilogrammes as they were weighed 
while unsupported and standing barefoot. Using Quetelet’s formula 
(weight (kg)/height (m2)), BMI was computed. It was then defined and 
categorised in accordance with World Health Organization criteria 
(underweight 18.5 kg/m2, normal 18.5–24.9 kg/m2, overweight 
25.0–29.9 kg/m2, obese 30.0–39.9 kg/m2, and morbidly obese 40 
kg/m2) [20]. Diabetes education was operationally defined as in-
dividuals who have had education from healthcare providers on dia-
betes self-care activities and the causes, signs, and symptoms and effects 
of diabetes after they were diagnosed with diabetes, were classified as 
having adequate diabetes education, and vice versa [21]. 

Continuous variable age was categorised into intervals of 10. Sex, 
marital status, religion, and educational level were collected as cate-
gorical variables, and this was maintained during the analysis. Sex was 
categorised into male and female and marital status was categorised into 
single (unmarried), married, divorced and widow/widower. Educa-
tional attainment was classified as no formal education, primary level 
education, Junior high school education (3 years of education and stu-
dents who passed exit exam called Basic Education Certificate Exami-
nation (BECE) qualified for senior high school education. The senior 
high school education (3 years of secondary education) and tertiary 
education. The residents of the respondents were classified as rural and 
urban based on the Ghana Statistical Service classification [22]. Socio-
economic status was measured using income levels. The respondents 
were asked about their employment and how much they earned at the 
end of the month. These income levels were used to classify the re-
spondents as very poor, poor, better, less poor, and least poor. Re-
spondents who earn up to GH500.00 were classified as very poor. The 
daily minimum wage for Ghanaians in 2022 was GH13.53, equivalent to 
US$ 1. GH500.00 was just a little over the monthly minimum wage. The 

Fig. 1. Summary of flowchart record selection, 2022.  
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respondents who earned between GH¢ 501.00 and 1000.00 were clas-
sified as poor; those who earned GH¢1001–1500 were classified as 
better; those who earned GH¢1501–2000 were classified as less poor; 
and the respondents whose income levels were GH¢ 2001 and above 
were classified as least. Employment was categorised into unemployed, 
public sector, and private sector and self-employed. Religion was cat-
egorised as Christians, Moslem and Traditional African Religion (TAR). 
Six of the questions were dichotomous and 1 for yes answer and 0 for no 
answer for diabetes education, comorbidities, complication, have per-
sonal glucometer, practised self-diabetes care and family history of 
diabetes. Treatment type was categorised into taking only oral medi-
cations, insulin and both oral and insulin. Sociodemographic factors 
were assessed with structured questionnaire using one-on-one interview 
to collect the data with CSEntry app for data collection. 

2.3. Validating methods of outcome 

Preceding of checking fasting blood sugar using glucometer, the 
participant was asked to confirm if he/she had no caloric intake for at 
least 8 h immediately preceding to the hospital. This was repeated each 
time the participant visited the hospital. The baseline FBG was taken at 
the 3 consecutive times the participant visited the hospital. The gly-
caemic status was categorised as poor glycaemic control when >130 or 
<70 mg/dl based on the American Diabetes Association guideline [18]. 

2.4. Statistical analysis 

Descriptive statistics was used to report the findings and bivariate 
and multivariable logistic regression model were conducted to identify 
the variables associated with poor glycaemic control. A p-value of less 
than 0.25 was used to select variables for multiple logistic regression 
[7]. We checked multicollinearity of the variable using variance infla-
tion factor (VIF) and there was none. A P-value of ≤0.05 was statistically 
significant in the model. The Data was analysed with STATA software 
version 15.0 and crude and adjusted odds were used to summaries the 
findings. 

Ethics approval 

The study was approval by Ghana Health Service Ethic Review 
Committee (GHS-ERC: 003/03/22). A written permission was obtain 
from Ho Municipal and Ho Teaching Hospitals for the conduct of this 
study and informed consent was obtained from all subjects for this 
research. Individuals were informed that they could withdraw from the 
study at any time they feel to do so. The research methods were carried 
out in accordance with the principle of the Declaration of Helsinki and in 
accordance with the ethical guidelines and regulations of GHS-ERC. 

3. Results 

3.1. Socio-demographic and clinical characteristics of the respondents 

326 patients with diabetes were recruited, however, sixteen declined 
to participate in the study as presented in Table 1 with socio- 
demographic information of the respondents. In total, 310 patients 
with diabetes were analysed making 95 % response rate. The re-
spondents aged between 25 and 85 years with a mean age of 57.8 ± 9.8 
years old. Majority of respondents were females (65.8 %) and close to 
one-third (31.3 %) of the participants were within the age group 56–65 
years. Most of the participants were married (62.6 %) and about one- 
third of the respondents had junior high level education. Additionally, 
(62.3 %) of the respondents lived in urban areas and (32.6 %) of the 
respondents earned no income and (95.2 %) of the respondents were 
Christians. More than one-third (42.6 %) of the respondents were self- 
employed. 

Also Table 2 showed clinical factors of the participants accessing 

healthcare at HMH and HTH. Regarding the duration of diabetes, more 
than one-third (41 %) of respondents have been living with diabetes for 
1–5years and the mean duration of diabetes was 7.4 ± 4.2 years. 
Regarding medication use, two-thirds (63.2 %) of respondents use only 
oral medicines and (26.8 %) use both oral medication and insulin. 
Regarding having glucometer at home, more than two-thirds (73.2 %) of 
the respondents have no glucometer at home and also more than two- 
third (71 %) of the respondents have diabetes complications and most 
of the respondents have diabetic retinopathy (eye damage). Over-
whelming majority (88 %) of the respondents have diabetes education 
and 87 % of the respondents indicated they practice diabetes self-care 
activities. The average BMI of the participants was 28.3 (±4.49) kg/ 
m2, and close to half (47.4 %) of the participants were overweight and 
more than one-fourth (28.7 %) of the respondents were obese and only 
22.3 % had normal BMI. Regarding family history of diabetes more than 
two-thirds (69.4) of the respondents have no family history of diabetes. 
Overwhelming majority (79 %) of the participants do not smoke. In 
terms of alcohol drinking (93.5 %) of the participants do not drink 
alcohol. Regarding self-reported exercise activities, only one-fifth (20 %) 
of the respondents exercised at least 40 min for 3–5 days a week while 
majority (80 %) of the respondents never intentionally engaged in ex-
ercise activities. 

Table 1 
Socio-demographic of patients with type 2 diabetes mellitus accessing 
healthcare at Ho Municipal and Ho Teaching Hospitals in Ho, Ghana, 
2022 (N = 310).  

Variables Frequency n (%) 

Age group (years) 
25–35 13 (4.2) 
36–45 42 (13.6) 
46–55 76 (24.5) 
56–65 97 (31.3) 
66–75 67 (21.6) 
76–85 15 (4.8) 
Sex 
Male 106 (34.2) 
Female 204 (65.8) 
Marital status 
Not married 24 (7.7) 
Married 194 (62.6) 
Divorced 26 (8.4) 
Widow 66 (21.3) 
Education 
No formal education 27 (8.7) 
Primary 24 (7.7) 
JHS 142 (45.8) 
SHS 34 (11) 
Tertiary 83 (26.8) 
Employment 
Unemployed 123 (39.6) 
Public sector employed 43 (13.9) 
Private sector employed 12 (3.9) 
Self-employed 132 (42.6) 
Resident 
Rural 117 (37.7) 
Urban 193 (62.3) 
Monthly income 
GH¢ No income 101 (32.6) 
GH ¢1-500 48 (15.5) 
GH ¢501-1000 74 (23.9) 
GH ¢1001-1500 42 (13.5) 
GH ¢ 1501-2000 18 (5.8) 
≥2001 27 (8.7) 
Religion 
Christians 295 (95.2) 
Muslims 14 (4.5) 
Traditional Africa Religion 1 (0.3) 

GH¢ 13.53 = US$ 1. 
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3.2. Poor glycaemic control and its predictors in T2DM patients 

Poor glycaemic control was found in 236 (76.1 %) respondents. Age, 
sex, being employment, earning income, resident, and type of treatment, 
diabetes complication, diabetes education, diabetes duration, BMI, 
comorbidities and diabetes self-care activities were selected for multiple 
logistic regression model. Sex, residency, taking both oral medication 
and insulin, being educated on diabetes, being self-employed, being 
overweight/obese, having diabetes complications, having diabetes 
comorbidities, living with diabetes for 1–5 years and over 16 years were 
statistically significant in the bivariate logistic analysis. In multivariable 
logistic regression, statistically significant differences were found in 
poor glycaemic control to age, employment, resident, income, treatment 
type, diabetes complication, diabetes education, diabetes self-care ac-
tivities and diabetes duration. 

The multiple logistic regression analysis was presented in Table 3 
with both sociodemographic and clinical factors associated with poor 
glycaemic control. The association of poor glycaemic control among 
participants between the ages of 56–65 years were 3 times (AOR = 3.12, 
95%CI: 1.45–9.37) more likely to have poor glycaemic control 
compared with respondents in the 25–35 year group. Also respondents 
in the ≥66 age group were 4 times (AOR = 4.34, 95%CI: 1.38–8.23) 
more likely to have poor glycaemic control compared to their counter-
parts in the 25–35 age group. As the age of the respondents increase the 

Table 2 
Clinical characteristics of patients with type 2 diabetes mellitus accessing 
healthcare at Ho Municipal and Ho Teaching Hospitals in Ho, Ghana, 2022 
(N = 310).  

Clinical characteristics, n = 310 Frequency n (%) 

Duration of diabetes 
1–5 years 127 (41) 
6–10 years 114 (36.8) 
11–15 years 43 (13.9) 
16 years + 26 (8.3) 
Treatment type 
Oral medication 196 (63.2 %) 
Insulin 31 (10) 
Oral medication + insulin 83 (26.8) 
Have glucometer at home 
Yes 83 (26.8) 
No 227 (73.2) 
Ever had diabetes complication 
Yes 220 (71) 
No 90 (29) 
Had any diabetes co-morbidity 
Yes 217 (70) 
No 93 (30) 
Ever had Diabetes education 
Yes 273 (88) 
No 37 (12) 
Practises diabetes self-care 
Yes 270 (87) 
No 40 (13) 
BMI 
Underweight 5 (1.6) 
Normal 69 (22.3) 
Overweight 147 (47.4) 
Obese 89 (28.7) 
Family history 
Yes 95 (30.6) 
No 215 (69.4) 
Alcohol drinking 
Drinker 20 (6.5) 
Non-drinker 290 (93.5) 
Smoking status 
Smoker 9 (3) 
Ex-smokers 56 (18) 
Non-smoker 245 (79) 
Self-reported exercise activities 
3–5 days at least 40 min a week 62 (20) 
No regular exercise 248 (80)  

Table 3 
Factors associated with glycaemic control among type 2 diabetes mellitus pa-
tients accessing healthcare at the Diabetes Clinics of Ho Municipal and Ho 
Teaching Hospitals, Ghana, 2022. (n = 310).  

Variables Good 
glycaemic 
control 

Poor 
glycaemic 
control 

Crude OR 
(95%CI) 

Adjusted 
OR (95% 
CI) 

P- 
value 

Age 
25–35 0 13 1   
36–45 9 33 0.16 

(0.27–0.87) 
2.23 
(1.44–6.32) 

0.34 

46–55 12 64 0.14 
(0.30–0.65) 

2.83 
(2.11–7.86) 

0.10 

56–65 21 76 0.16 
(0.38–0.66) 

3.12 
(1.45–9.37) 

0.01 

≥66 32 50 0.49 
(0.12–1.90) 

4.34 
(1.38–8.23) 

0.04 

Resident 
Urban 53 140 1   
Rural 21 96 0.52 

(0.25–1.89) 
0.23 
(0.56–2.92) 

0.42 

Income 
GH¢ 0 34 67 1   
GH¢ 1-500 10 38 0.18 

(0.24–1.35) 
0.62 
(0.23–0.54) 

0.04 

GH¢ 501- 
1000 

9 65 0.12 
(0.17–0.86) 

0.12 
(0.17–0.86) 

0.03 

GH¢ 1001- 
1500 

10 32 0.26 
(0.40–1.75) 

0.26 
(0.40–1.75) 

0.16 

GH¢1501- 
2000 

4 14 0.25 
(0.23–2.66) 

0.45 
(0.23–2.66) 

0.25 

GH¢ 2001- 
2500 

7 20 0.25 
(0.22–2.81) 

0.35 
(0.22–2.81) 

0.26 

Duration of diabetes 
1–5 years 29 98 1   
6–10 years 28 86 1.50 

(0.70–3.19) 
2.54 
(1.70–3.19) 

0.02 

11–15 years 9 34 0.86 
(0.31–2.36) 

3.22 
(0.97–5.36) 

0.77 

16 years + 8 18 2.30 
(1.42–6.11) 

4.67 
(2.44–9.29) 

0.04 

Family history 
Yes 40 55 1   
No 34 181 0.61 

(0.75–3.38) 
0.72 
(0.89–5.64) 

0.24 

Alcohol drinking 
Drinker 8 12 1   
Non-drinker 66 224 0.34 

(1.54–6.33) 
0.45 
(1.96–7.35) 

0.30 

Smoking status 
Smokers/Ex- 

smokers 
25 40 1   

Non-smoker 49 196 0.76 
(2.61–7.68) 

0.86 
(2.61–8.83) 

0.21 

Self-reported exercise 
3–5 days 30 

min a week 
48 14 1   

No regular 
exercise 

26 222 4.32 
(3.81–9.47) 

5.67 
(3.72–8.40) 

0.42 

Treatment type 
Oral 

medication 
57 139 1   

Insulin 5 26 0.27 
(0.79–0.96) 

2.13 
(0.87–6.33) 

0.04 

Oral 
medication 
and insulin 

12 71 0.58 
(0.25–1.36) 

3.67 
(1.34–8.74) 

0.02 

Had diabetes complication 
Yes 49 178 1   
No 25 58 0.47 

(0.21–1.59) 
0.78 
(1.45–8.66) 

0.5 

Have diabetes comorbidity 
Yes 46 171    
No 28 65 0.23 

(0.34–1.79) 
0.56 
(0.86–2.56) 

0.05 

Had Diabetes education 
Yes 62 211    

(continued on next page) 
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likelihood to have poor glycaemic control also increase. Income also had 
significant effect on glycaemic control such that patients who earned GH 
¢1–500 a month were 38 % times (AOR = 0.62, 95 % CI: 0.23–0.54) less 
likely to have poor glycaemic control compared with those patients who 
earned no income. Also, patients who earned GH¢ 501–1000 a month 
were 88 % times (AOR = 0.12, 95 % CI: 0.17–0.86) less likely to have 
poor glycaemic control compared to patients who earned no income. 
Similarly, duration of diabetes have significant effects on poor glycae-
mic control among patients with type 2 diabetes such that patients living 
with diabetes for 6–10 years were 2 times (AOR = 2.5, 95 % CI: 
1.70–3.19) more likely to have poor glycaemic control compared to 
patients living with diabetes less than 5years. Also, patients living with 
diabetes for 16 years and above were 4 times (AOR = 4.67, 95 % CI: 
2.44–9.29) more likely to have poor glycaemic control compare to pa-
tients living with type 2 diabetes less than 5years. Furthermore, non- 
alcohol drinkers in this study were 55 % times (AOR = 0.45, 95%CI: 
1.96–7.35) less likely to have poor glycaemic control compared to their 
counters who drink alcohol. The results also revealed that patients who 
engage in regular exercise for 3–5 days for at least 30–40 min a week 
were 5 times (AOR = 5.67,95%CI: 3.72–8.40) more likely to have poor 
glycaemic control compared to patients who do not intentionally engage 
in regular exercise. 

Additionally, the type of medication patients use had effect on poor 
glycaemic control such that patients who use insulin only were 2 times 
(AOR = 2.13, 95 % CI: 0.87–6.33) more likely to have poor glycaemic 
control compared with those patients who use oral medications only. 
Also, patients who used combination of oral medication and insulin 
were 3 times (AOR = 3.67, 95 % CI: 1.34–8.74) more likely to have poor 
glycaemic control compared to patients who used only oral medication. 
The results also shows that diabetes complication had influence on poor 
glycaemic control such that patients with diabetes complication were 2 
times (AOR = 2.47, 95%CI: 1.45–8.66) more likely to have poor gly-
caemic control compared with those without diabetes complications. 
Diabetes education was significantly associated with poor glycaemic 
control such that patients who had no diabetes education were 33 % 
(AOR = 0.67, 95 % CI: 0.87–2.43) less likely to have poor glycaemic 
control compared to patients who had diabetes education. Diabetes 
comorbidities had significant effect on poor glycaemic control such that 
patients with no comorbidities were 44 % times (AOR = 0.56, 95 % CI: 
0.86–2.56) less likely to have poor glycaemic control compared to the 
patients with comorbidities. Finally, the results showed that diabetes 
self-care activities had significant effects on poor glycaemic control 
where patients who did not practised diabetes self-care were 4 times 
(AOR = 4.32, 95 % CI: 2.82–9.31) more likely to have poor glycaemic 
control compared to those patients who practiced diabetes self-care 
activities. 

4. Discussions 

The overarching objective of diabetes management is to achieve 
good glycaemic levels. We have examined the extent to which poor 

glycaemic control was associated with socio-demographic and clinical 
factors assessed among type 2 diabetes patients in Ho. The results of this 
study showed that (76.1 %) of patients with type 2 diabetes have poor 
glycaemic control. Previous studies had reported poor glycaemic control 
of 72 % in Malaysia, 62 % in Bangladesh [5], 72.1 % in Myanmar, 74.9 
% in Saudi Arab [15], 74 % reported in Cameroon and Guniea [8] and 
Ethiopia 70.9 % [7], 71.4 % [6] 70.8 % [23]. However, the findings of 
this study was not in tandem with a study in Palestine 80.5 %[9], Kenya 
81.6 %[13], Ethiopia 81.9 % [24] and South Africa 83 % [11] as the 
results of these earlier studies reported higher proportions compared to 
the present study. Similarly, the poor glycaemic control reported in the 
present study was far above those reported in Nigeria 55 % [14], Zambia 
61.3 % [25], Turkey 67.5 % [26] and Ethiopia 64 % and 65 % [27,28] in 
the earlier studies. The possible explanation for the differences in the 
poor glycaemic control could be the variations in clinical care given by 
the healthcare professions in this jurisdictions, recall bias, study designs, 
characteristics of the respondents, and the type of treatment facility and 
how glycaemic control was assessed at each of these health facilities as 
reported earlier studies [6,14]. This finding is consistent with the pre-
vious studies as they have all reported poor glycaemic control in the 
majority of the respondents ranged from 55 % in Nigeria to 83 % in 
South Africa. The poor glycaemic control in the present study was more 
than many of the reported poor glycaemic control in Malaysia and 
Ethiopia. However, the findings of this revealed a greater difference in 
the proportion of poor glycaemic control reported in the global north 
compared to sub-Sahara Africa [16]. A study in Germany and the United 
States reported 45 % and 12.9 % of poor glycaemic control respectively 
[16]. This might be probably due to knowledge deficit in the diabetes 
self-care activities and management practises of the healthcare pro-
fessionals among others as reported in the earlier studies [5,29]. There is 
the need for healthcare providers to intensify teaching and counselling 
at diabetes clinics to improve glycaemic control in sub-Sahara Africa to 
close the knowledge gap in this regard. The findings of this revealed a 
greater different in the proportion of poor glycaemic control reported in 
the global north compared to sub-Sahara Africa [14,16]. 

Patients with diabetes more than five years were less likely to have 
good glycaemic control compared to their counterparts who lived with 
diabetes less than five years. The result is in consonant with earlier 
studies in Ethiopia, Saudi Arabia, South Africa, Malaysia, Palestine and 
Jordan [6,7,9,11,15,23,30]. The possible explanation could be the as the 
individuals lived with diabetes for long period, their immune is 
compromised further such that as patients live long with the illness they 
develop comorbidities which also contribute to poor glycaemic control. 
Also, there was a significant difference observed in glycaemic control 
and the type of treatment used by the patients with T2DM. 

Patients who used insulin only were more likely to have poor gly-
caemic control compared to patients who used oral medications only. 
The results further revealed that patients using combination of insulin 
and oral medications were 3 times less likely to have good glycaemic 
control compared to patients who used oral medications only. This result 
is in tandem with earlier findings in Ethiopia, Malaysia, Zambia, South 
Africa [6,7,11,24,25]. It is therefore important for healthcare providers 
to carefully identify the treatment option that work for each patients and 
educate them to adhere to it to attain good glycaemic control rather than 
changing and combining multiple treatment options. This is because 
even though there are teaching and counselling sessions in many of 
diabetes clinics by physicians, nurses, dietitians and pharmacist, the 
impact of these strategies did not seem to reflect in this population. The 
study also found that, patients with no diabetes comorbidities were 44 % 
less likely to have poor glycaemic control compared to patients with 
type 2 diabetes who have comorbidities. 

These comorbidities leads to worsening glycaemic control levels as a 
results of added anxiety and stress of these comorbidities alongside the 
existing challenges in the management of type 2 diabetes. This finding is 
in consonant with earlier findings in Ethiopia, Kenya and Turkey [6,7, 
13,26]. There is the need to focus on managing diabetes related-diseases 

Table 3 (continued ) 

Variables Good 
glycaemic 
control 

Poor 
glycaemic 
control 

Crude OR 
(95%CI) 

Adjusted 
OR (95% 
CI) 

P- 
value 

No 12 25 0.42 
(0.15–1.12) 

0.67 
(0.87–2.43) 

0.05 

Diabetes self-care 
Yes 62 211    
No 12 25 2.20 

(1.36–9.34) 
4.32 
(2.82–9.31) 

0.03 

BMI 
Underweight/ 

normal 
17 57 1   

Overweight/ 
obese 

57 179 1.26 
(0.57–2.76) 

3.26 
(1.64–8.83) 

0.55  
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to ensure that those conditions are managed well alongside the diabetes 
itself to achieve optimal glycaemic control. Also, significant difference 
of poor glycaemic control was observed in patients who do not engaged 
in diabetes self-care activities compared to patients who practise 
self-care activities. Earlier studies have found that effective self-care 
activities could help attain optimal glycaemic control. This call for ed-
ucation at primary healthcare facilities by public health officials to 
encourage patients with diabetes to practise self-care activities with 
combination of clinical procedures. This is consistent with earlier find-
ings in Kenya, Ethiopia, Jordan and the United State of America [13,16, 
24,30,31]. 

5. Limitations 

It was wealthy to note that in spite of the significant contribution of 
this study, it was a cross-sectional study confided in two public hospitals 
in Ho and therefore the interpretation of the results should be done with 
caution. Also, there might be possible errors in the review of patients 
chart and recall bias on the parts of patients. Furthermore, the use of 
average fasting blood glucose for 3 months to determine glycaemic 
control might either leads to underestimate or overestimate of propor-
tion of poor glycaemic control even though this was standard procedure 
use in previous studies [6,32]. 

6. Conclusion 

Generally glycaemic control was poor among the study participants. 
The age, employment status, diabetes education, comorbidities, diabetes 
self-care practices, treatment type, diabetes complications, income, 
resident and duration of diabetes were significantly associated with 
glycaemic control. Healthcare providers should focus much on glycemic 
control in the management of diabetes since it is paramount in the 
management of diabetes. Healthcare providers should teach and counsel 
patients with diabetes adhered to diabetes self-care activities to improve 
glycemic control. 
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