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Abstract

Introduction: Diabetes mellitus, a metabolic disease characterized by hyperglycaemia resulting from defects in insulin secretion, insulin action or 
both. It is one of the most common non communicable diseases in Zambia and there is no cure for it. Diabetes Mellitus (DM) is one of the major 
causes of morbidity and mortality among the non-communicable diseases worldwide. These are highly associated with a poor 
glycaemic controls. Hence, this study aimed at determining the factors associated with poor glycaemic control among diabetes mellitus 
outpatient at the Ndola Teaching Hospital, Ndola Zambia

Objectives: The main goal of this study is to determine or identify factors associated with poor glycaemic control among diabetes 
mellitus out patients at Ndola Teaching Hospital in Ndola.

Methodology: A hospital based cross sectional study with convenient random sampling was conducted on a total number of 92 participants. 
Data was collected through an interview using a questionnaire during hospital visits. The data was then analysed using SPSS V23. The 
prevalence of poor glycaemic control was calculated and the factors associated with it were deduced using chi square test.

Results: The factors significantly associated with poor glycemic control were lack of physical exercise, use of non-insulin medication, 
smoking and dyslipidaemia. Those who had regular blood sugar testing, following the recommended and attending the follow up meeting with 
the health care provider were less likely to have poor glycemic control so as those who did physical exercises.

Conclusion: Lack of physical exercises, not testing blood sugars regularly, dyslipidaemia and smoking were found to be associated 
with poor glycemic control. Staff managing DM patients should emphasize and include information education and communication sessions 
during the follow-up visits by DM patients on frequent monitoring of blood glucose levels, regular physical exercises and avoid smoking.
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Introduction

Background information

Diabetes mellitus is a group of metabolic diseases characterized 
by hyperglycaemia resulting from defects in insulin secretion, insulin 
action or both [1]. The chronic hyperglycaemia of diabetes is 
associated with both short term complications such as Diabetic 
Ketoacidosis (DKA), Hyperglycaemic Non Ketoacidosis (HONK), long 
term damage and failure of different organs especially the eyes, 
kidneys, nerves, heart and blood vessels [2]. Diabetes mellitus is 
associated with environmental and genetic factors and is one of the 
major causes of premature illness and death worldwide[3,4]. Recently 
compiled data shows that approximately 150 million people 
worldwide have diabetes and that this number may well double by 
2025 and much of this increase will occur in developing countries due 
to population growth, ageing, unhealthy diets, obesity (high BMI) and 
sedentary lifestyles.

The major cause of morbidity and mortality in Diabetic patients is 
the complications (American Diabetic Society, 2018); both short and 
long term and these are as a result of poor glycaemic control among 
these patients. However, not much information has been gathered to 
ascertain some of the factors that are associated with poor glycemic 
control among patients with diabetes. Poor drug adherence and 
efficacy of prescribed drugs has been well documented as the 
causes of poor glycaemic control [5]. However cases of poor 
glycaemic control are still on the rise even in patients who are 
compliant to their medication and also using the most effective and 
potent hypoglycemic agents [6]. This therefore indicates that other 
factors play a huge role in the causation of poor glycaemic control 
and it is very imperative to establish some of them.

The world health organization estimates that diabetes was the 
seventh leading cause of death in 2016 [7]. The deaths are as result 
of complications which are in turn due to poor control of sugar levels 
among diabetics. Globally a number of studies have been conducted 
to establish the reasons for this poor glycaemic control. On 
adherence, Insulin monotherapy and alcohol consumption are 
predictors of poor glycaemic control [8]. Sex is also another factor 
that was attributed to poor glycaemic control as women with DM had 
worse glycaemic control than men [9]. Regionally a majority of 
patients with diabetes have suboptimal medication adherence due to 
poor family support, not being able to afford medication and poor 
healthcare provider patient communication [10]. HIV infection and 
treatment also have an impact on the glycaemic control as both of 
these factors negatively affect treatment outcomes [11]. Patients who 
are consistently monitoring their glucose levels achieved good 
glycaemic control while those who do not showed poor glycaemic 
control [12]. Locally not much information is available on how has 
been done with regards to this subject. However there was evidence 
of poor glycaemic in the study population according to Musenge et al, 
but reasons for this were not explored. Another study by Musenge, et 
al showed poor adherence as a predictor of poor glycaemic control.

While a number of studies have been documented elsewhere, 
there have been limited known studies in the Zambian population. 
Zambia has not been spared from this rise in the number of cases of 
diabetes mellitus as almost all health facilities treat over 30 patients 
weekly with diabetes. A number of studies conducted showed

variable results and most of the attributed poor glycaemic control to 
non-adherence of patients to their hypoglycemic agent’s regimen. 
Despite all these efforts and improvements in patient compliance to 
their treatment, complications of diabetes are still on the rise, 
therefore there is need to probe more on some of the factors 
associated with poor glycaemic control. Establishment of these 
factors will help in reducing the cost of treating the complications of 
diabetes and will establish the prevalence of poor glycaemic control 
among diabetic patients at the Ndola Teaching Hospital in Ndola, 
Zambia.

Problem statement

There has been an increase in the prevalence of non-
communicable diseases worldwide. Among the non-communicable 
disease on the rise is Diabetes mellitus and because of its poor 
control, patients present with complications such as Diabetic foot 
ulcers, cardiovascular diseases, hypertension, diabetic eye 
(Retinopathy), stroke, renal failure, immuno suppression, neuropathy 
and increase in sudden intrauterine foetal deaths due to maternal 
diabetes. Management of these complications has caused a burden 
and financial strain on both the patients and the health sector: for 
example, management of renal failure on dialysis and additional 
therapy if possible ICU admission which takes up large amounts of 
money, hospital facility and health personnel to just manage a few 
patients. Patients with diabetic foot have gone through amputation 
which has resulted in depression and psychological trauma to them. 
Some factors associated with poor glycaemic control in DM out-
patients at NTH have not been well established as such it is important 
to identify them. However, little is actually known about the factors 
that are associated with poor glycaemic control among patients with 
diabetes [13]. Poor glycaemic control in diabetic patients refers to 
glycosylated Haemoglobin (HbA1c) levels greater than 48 mmol/l 
or greater than 7% over three months or fasting blood glucose levels 
of >130 mg/dl (>7.1 mmol/l) for an average of three months before 
severe complications occur [14].

Rationale

In the researcher’s one-year experience at NTH, as a clinical 
student, it was observed that diabetes mellitus is one of the 
commonest non communicable diseases seen at NTH and the whole 
country at large. There is no cure for DM hence establishing factors 
associated with poor glycaemic control is very important to prevent 
complications and deaths. Although a number of studies have been 
carried out worldwide on the factors associated with poor glycaemic 
control in diabetic patients. There is still a greater increase in poor 
glycaemic control in diabetic patients resulting in complications 
that require a lot of resources to manage. Much of the studies 
done in Zambia particularly have not focused on factors associated 
with poor glycaemic control. Although the study has been conducted 
before at UTH, it is important to go on with this study to address 
some of the factors which were overlooked and compare the results 
to see which factors are contributing to the poor glycaemic 
control. The results collected in this study would suggest some of 
the factors associated with poor glycaemic control and maybe 
of use in improving management and control of glycaemia at NTH 
in Ndola, Zambia.
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Conceptual framework

The Figure 1 below shows how socio-demographic factors, 
lifestyle and clinical factors directly or indirectly lead to poor 
glycaemic control.

Figure 1. The conceptual framework of factors that may directly or 
indirectly be associated with poor glycaemic control.

Significance of study

Diabetes mellitus is one of the most common non communicable 
diseases in Zambia and there is no cure for it. Patients are therefore 
subjected to lifelong therapy and measures to control the disease. A 
number of studies have been conducted before on the disease but it 
is very important to conduct this study at NTH, since this place 
receives cases not only from within Ndola but also from other parts of 
the country. The study will therefore give an overview of factors 
associated with poor glycaemic control in Zambia overall.

Research question

• What are the factors associated with poor glycaemic control
among diabetic out patients attending clinic?

• Is there an association between education level and poor
glycaemic control?

• Is there an association between alcohol consumption and poor
glycaemic control?

• Is there an association between physical exercise and poor
glycaemic control?

• Is there an association between co-morbidities and poor
glycaemic control?

Objectives

General objectives/aim: To identify factors associated with 
poor glycaemic control among diabetes mellitus out patients at 
Ndola Teaching Hospital.

Specific objectives

• To determine the prevalence of poor glycaemic control at NTH

• To determine the association of education level with poor
glycaemic control

• To determine the association of alcohol consumption with poor
glycaemic control

• To determine the association of co morbidities with poor
glycaemic control

• To determine the association of physical exercise with poor
glycaemic control

Literature Review
Recently compiled data shows that approximately 150 million 

people have diabetes mellitus worldwide, and that this number may 
well double by the year 2025. This shows how much of a burden this 
condition is to the general population. In the United States of 
America, the estimated prevalence of diabetes mellitus is between 
4.4-17.9%. While diabetes has a major impact on quality of life and 
economics, the associated vascular complications result in 
approximately 14% of the expenses of the United States of America 
[15]. This shows that despite advancements in the management 
of diabetes by means of hypoglycaemic agents and insulin, a lot 
of people still go on to develop complications which may be due to 
poor glycaemic control and therefore it is imperative to establish 
some of these factors which may be associated with this.

According to Ghanzanifari, et al. in the USA there is no association 
between sex, BMI, co-morbidity, exercise, age, SBGM, duration of 
DM, Diastolic Blood Pressure (DBP) and glycaemic control status of 
the patients. However, other previous studies have found an 
association between age, duration or DM, SBGM and education and 
glycaemic control status. The effectiveness of drug treatment 
depends primarily on the efficacy of the prescribed treatment regimen 
and adherence to the anti-diabetic treatment by the patient [16-18]. It 
is not surprising that diabetic patients who fail to comply with the 
prescribed anti diabetic treatment regimen show very poor outcomes 
[19].

According Ahmad, et al. in Malaysia and Cur Kendal, et al. in the 
USA showed that, among the patients who did not adhere to anti-
diabetic treatment, most of them had poor glycaemic control while 
less than half had good glycaemic control status. However, more than 
half of those who adhered to treatment had poor glycaemic control 
while less than half had good glycaemic control status. On the 
contrary, in France reported good glycaemic control status being 
associated with adherence to anti-diabetic treatment. A pharmacist in 
Hong Kong managed clinic for diabetic patients and improved 
adherence and glycaemic control without any change in medication 
or dosage [20,21]. Suggestions have been made to put greater effort 
in counselling and improving adherence rather than changing 
medication or altering the dose [22].

Ahmad, et al reported that, improvement of adherence among 
patients’ results in better glycaemic control, and that achievement of 
good glycaemic control was higher among adherent patients than 
among non-adherent patients. However, non-adherence is 
multifactorial and might include cost, health belief, dosing frequency, 
personality disorders and patient-provider relationship [23]. The 
achievement of optimal glycaemic control through strict adherence to 
anti-diabetic treatment among other factors reduces serious long 
term complications of DM [24]. If adherence could be resolved, it is
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possible that the outcome of treatment would be much more 
satisfactory among DM patient.

Regionally, according to Gill, et al in remote North Africa 
conducted a prospective cohort study to accurately assess glycaemic 
control and the burden of complications. It was concluded that in 
severely resource-limited area of North Africa, glycaemic control 
amongst diabetic patients was very poor. The cause for this was 
attributed to scattered populations, shortage of drugs and insulin and 
lack of diabetes team care. In this study other possible explanations 
to poor glycaemic control and high incidence of complication were not 
tackled or addressed.

Mbeza and Muaka conducted a cross sectional study of diabetic 
patients in Congo DR and Gabon to establish some of the risk factors 
of poor glycaemic control. The conclusion drawn from this was that 
availability of insulin, correct diabetes care, as well as control of 
HbA1c, glycaemia, hypertension and underweight is urgently needed 
to slow the onset of complications. Sex and physical exercise were 
not considered in this study.

Erasmus, et al. in South Africa conducted an assessment of 
glycaemic control in patients attending a peri-urban clinic. The results 
suggested that glycaemic control was poor irrespective of sex, 
duration, BMI, educational status, dietary advice and type of 
treatment with recommended target values not being achieved in the 
majority of patients. However these results are not a representation 
of the overall picture as the study was conducted on a limited number 
of people concealed to one location therefore more studies exploring 
age, sex, education level, co-morbidities, acohol consumption and 
physical exercise need to be conducted.

Locally, a cross sectional study conducted by Musenge, et al. on 
glycemic control in diabetic patients in Lusaka, at UTH revealed that 
out of 198 diabetic patients involved in the survey,61.3% of the them 
had poor glycaemic control. Therefore there was need to explore 
reasons for this. Association of Insulin, SBP and FBS with glycaemic 
control further suggests the efficiency of traditional basic monitoring 
parameters which should be exploited.

Another study conducted by Musenge, et al. on glycemic control 
and associated self-management behaviors in diabetic outpatients at 
UTH, Lusaka, Zambia showed that poor adherence to anti-diabetic 
medication among diabetic patients attending regular medical review 
was significantly associated with poor glycemic control. However, 
poor glycemic control was not associated with age, sex, education 
level, exercise and BMI.

Methodology

Study design

This was a cross sectional study which was conducted among 
Diabetic outpatients attending clinic at Ndola Teaching Hospital.

Study setting

The study was conducted at Ndola Teaching Hospital in Ndola, 
Zambia.

Target population

The study included diabetic patients who Visited Ndola Teaching 
Hospital outpatient clinic during the period of data collection.

Inclusion criteria

• Diabetes mellitus patients attending outpatient clinics at NTH.
• Diabetes mellitus patients aged 18 years old and above.
• Diabetes mellitus patients who will give consent.

Exclusion criteria

• Newly diagnosed diabetes mellitus patients
• Pregnant women
• Very ill patients
• Mentally ill patients

Sample size

The sample size was calculated using the formula n=Z2хp(1-p)/d2

Where n is the sample size, Z is the confidence level (z-score), P 
is the estimated proportion and d is the desired precision.

Z=1.96, p=50% or 0.5 (prevalence of poor glycaemic control is 
unknown, therefore it been estimated at 50%) and d=0.05

Therefore, the sample size total gives a value of 384.

Sampling procedure

Convenient sampling was used during the study. Convenient 
sampling is a non-probability sampling method which involves study 
units available at the time of research. Therefore patients who were 
attending clinic during the data collection period and willing to 
participate in the study were selected.

Ethical consideration

The authority to conduct the research was obtained from the 
Copperbelt University Michael Chilufya School of Medicine and the 
Copperbelt University School Management. The participants were 
explained to in details about the study and a written consent was be 
used to seek their participation. The consent was verbally translated 
into the language that enables the participants to understand the 
purpose of the study. To ensure confidentiality, patients’ names were 
not captured during data collection and data collected was not used 
for other purpose than that specified in the study protocol.

Due to COVID-19 pandemic, all the participants were required 
to wear a facemask and maintain one meter apart from each other 
as well as those that were individually interviewed.

Data collection

The data was collected from diabetic patients attending outpatient 
clinic at NTH through an interview using a questionnaire. To identify 
cases, the results of FBS were obtained from patient’s records in the 
hospital file and also in books where some patient’s record their 
results for self-monitoring blood sugar. Results of HbA1C were 
available and were used as well. Consent forms were given to 
patients and those who signed were interviewed in private.
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Presentation of findings

The chapter describes in detail the results of our research. The 
results are in two parts. The preliminary results which involve 
frequency distribution of sociodemographic and clinical 
characteristics of patients. Second, the test of association between 
diabetes with some of our variables in the data.

Socio-demographic characteristics

A total of 92 people were interviewed, one corresponding to each 
patient, 56.5% (n=52) were females and 43.5% (n=40) were males.

In terms of occupation, the majority (50%; n=46) of the respondents 
were unemployed, while 46.7% (n=43) were employed. In terms of 
education, the majority (62%; n=57) of the respondents had each 
attained secondary level, while 34.9% (n=32) attained tertiary level. 
The remaining 3.3% (n=3) of the respondents attained primary. On 
marital status, 70.7% of the respondents were married while 10.9%
were widowed (Table 1).

Socio-demographic characteristics (n=92) Categories Count Percent

Gender Male 40 43.5

Female 52 56.5

Occupation Employed 43 46.7

Unemployed 46 50

No response 3 3.3

Education Primary 3 3.3

Secondary 57 62

College/university 31 33.7

No education 1 1.1

Marital status Single 12 13

Married 65 70.7

Divorced 5 5.4

Widowed 10 10.9

Table 1. Socio-demographic characteristics of the respondents.

The age of the participants ranged from 18 to 86 years. The 
majority of the respondents aged between 31 and 40 and 51-60 
(18.5%), respectively. Approximately 8.7% of the respondents aged 
between 71 and above, while 5.4% were below the age of 20 (Figure 
2).

Figure 2. The age group of the respondents.

Self-management behavior

Table 2 shows self-management behavior of the respondents. The 
prevalence of smoking and alcohol, respectively, was 15.2% and 
23.9%. Regarding diabetic medications, 60.9% of the respondents 
were taking oral medication only followed by insulin (39.1%), None of 
the participants were on combination therapy. About 81.5% of the 
respondents had adherence to the treatment while 18.5 had non-
adherence. Only 10.9% of the respondents were taking traditional 
medication while 90.2% of were following the recommended diet. 
Thirty-eight percent of the patients were making physical exercise 
and 55.4% follow up of the diabetic clinic. Further, great majority of 
the respondents had not been testing their blood sugar regularly 
(63%).

Clinical characteristics (n=92) Category Count Percent

Alcohol drinking Drinker 22 23.9
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Non-drinker 70 76.1

Habit of smoking Smoker 14 15.2

Non-smoker 78 84.8

Anti-diabetics Insulin 36 39.1

Oral medication 56 60.9

Adhere to antidiabetic treatment Yes 75 81.5

No 17 18.5

Traditional medicine Yes 10 10.9

No 82 89.1

Recommended diet Yes 83 90.2

No 9 9.8

Make physical exercise Yes 35 38

No 57 62

Reviews/follow up of diabetic clinic Yes 51 55.4

No 41 44.6

Test blood sugar Yes 34 37

No 58 63

Table 2. Self-management behavior.

Clinical characteristics of respondents

The most frequent comorbidity observed over T2DM was HTN 41 
(40.6%) and then followed by renal disease and dyslipidemia with 5 
and 3 patients respectively. In 47 (46.1%) of the study participants, 
there was no recorded comorbidity (Figure 3).

The most frequent comorbidity observed over the patient was 
hypertension (73%) followed by dyslipidemia with 17.8%.

Figure 3. The co-morbidities of respondents.

Anti-diabetic drugs pattern

Overall, 56.5% of female and 43.5% of male were on a different 
type of antidiabetic medications. Oral antidiabetic prescription was 
the most frequent one with almost 28% male and 33% female patient 
distribution. Only fourteen (15.2%) male patients were identified 
taking insulin injection and relatively high number of female patient 
(23.2%) was taking insulin compared to male patient. Considering 
age category, most of the antidiabetic prescription (18.5%) was 
prescribed for age in between 31-40 and 51-60, respectively. And it 
was this age group (51-60) that was taking most of the oral 
medication prescription (14.1%). Fourteen percent of the study 
participants were taking insulin injection were in between 21 and 30 
years (Table 3).

Variables Insulin (%) Oral medication (%) Combination (insulin and oral 
med)

Total (%)

Sex

Female 22 (23.91) 30 (32.61) 0 (0.00) 52 (56.5)

Male 14 (15.22) 26 (28.26) 0 (0.00) 40 (43.5)
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Age

<20 4 (4.35) 1 (1.09) 0 (0.00) 5 (5.4)

21-30 13 (14.13) 2 (2.17) 0 (0.00) 15 (16.3)

31-40 6 (6.52) 11 (11.96) 0 (0.00) 17 (18.5)

41-50 4 (4.35) 12 (13.04) 0 (0.00) 16 (17.4)

51-60 4 (4.35) 13 (14.13) 0 (0.00) 17 (18.5)

61-70 2 (2.17) 12 (13.04) 0 (0.00) 14 (15.2)

71+ 3 (3.26) 5 (5.44) 0 (0.00) 8 (8.7)

Table 3. Age, sex and antidiabetic drugs distribution at NTH.

Glycemic control level and its contributing factors among patient

Out of the 92 patient enrolled for the study, 43.5% (n=40) had 
uncontrolled or poor glycemic control while 56.5% (n=52) of the 
patient had controlled. Table 4 shows the proportion of patients with 
poor glycemic according to sociodemographic and clinical 
characteristics. In our study diabetes was more likely to be poorly 
controlled among patients with any co-morbidity.

Results in this study showed that dyslipidemia had a strong 
(p=0.01) association with poor glycemic control while other 
comorbidities such as hypertension, anaemia, HIV, stroke, renal 
failure and heart failure showed little or no association with poor 
glycemic control. Further, self-management behaviour such as 
regular testing blood sugar level (p=0.00), physical exercise 
(p=0.000), recommended diet (0.004), doctors reviews (0.000) had a 
strong relationship with glycemic control respectively.

Variable Glycemic level Total P value Chi square

Controlled DM 56.5% (52) Uncontrolled DM 43.5% (40)

Gender

Male 26.1% 24 17.4% 16 43.5% 40 0.555

Female 30.4% 28 26.1% 24 56.5% 52

Age

>20 3.3% (3) 2.2% (2) 5.4% (5) 0.434

21-30 9.8% (9) 6.5% (6) 16.3% (15)

31-40 9.8% (9) 8.7% (8) 18.5% (17)

41-50 7.6% (7) 9.8% (9) 17.4% (16)

51-60 12.0% (11) 6.5% (6) 18.5% (17)

61-70 6.5% (6) 8.7% (8) 15.2% (14)

>71 7.6% (7) 1.1% (1) 8.7% (8)

Alcohol drinking

Yes 10.9% 10 13.0% 12 23.9% 22 0.23

No 45.7% 42 30.4% 28 76.1% 70

Smoking

Yes 4.3% 4 10.9% 10 15.2% 14 0.022

No 52.2% 48 32.6% 30 84.8% 78

Traditional med

Yes 8.7% 8 2.2% 2 10.9% 10 0.113

No 47.8% 44 41.3% 38 89.1% 82
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Hypertension

Yes 17.4% 16 18.5% 17 35.9% 33 0.245

No 39.1% 36 25.0% 23 64.1% 59

Anaemia

Yes 1.1% 1 1.1% 1 2.2% 2 0.851

No 55.4% 51 42.4% 39 97.8% 90

Dyslipidemia

Yes 0.0% 0 8.7% 8 8.7% 8 0.001

No 56.5% 52 34.8% 32 91.3% 84

Renal failure

Yes 2.2% 2 1.1% 1 3.3% 3 0.719

No 54.3% 50 42.4% 39 96.7% 89

Heart failure

Yes 1.1% 1 2.2% 2 3.3% 3 0.41

No 55.4% 51 41.3% 38

HIV

Yes 2.2% 2 3.3% 3 5.4% 5 0.443

No 54.3% 50 40.2% 37 94.6% 87

Retinopathy

Yes 1.1% 1 2.2% 2 3.3% 3 0.41

No 55.4% 51 41.3% 38 96.7% 89

Stroke

Yes 0.0% 0 2.2% 2 2.2% 2 0.103

No 56.5% 52 41.3% 38 97.8% 90

Occupation

Employed 30.4% 28 16.3% 15 46.7% 43 0.242

Unemployed 23.9% 22 26.1% 24 50.0% 46

-           2.2% 2 1.1% 1 3.3% 3

Marital status

Single 9.8% 9 3.3% 3 13.0% 12 0.294

Married 35.9% 33 34.8% 32 70.1% 65

Divorced 4.3% 4 1.1% 1 5.4% 5

Widowed 6.5% 6 4.3% 4 10.9% 10

Test sugar level

Yes 31.5% 29 5.4% 5 37.0% 34 0

No 25.0% 23 38.0% 35 63.0% 58

Exercise

Yes 35.9% 33 2.2% 2 38.0% 35 0

No 20.7% 19 41.3% 38 62.0% 57
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Review

Yes 46.7% 43 8.7% 8 55.4% 51 0

No 9.8% 9 34.8% 32 44.6% 41

Recommended diet

Yes 55.4% 51 34.8% 32 90.2% 83 0.004

No 1.1% 1 8.7% 8 9.8% 9

Adherent

Yes 55.4% 51 26.1% 24 81.5% 75 0

No 1.1% 1 17.4% 16 18.5% 17

Insulin

Yes 27.2% 25 12.0% 11 39.1% 36 0.045

No 29.3% 27 31.5% 29 60.9% 56

Oral drug

Yes 29.3% 27 31.5% 29 60.9% 56 0.045

No 27.2% 25 12.0% 11 39.1% 36

patient with poor adherent and did not follow the 
recommended diet with (AOR= 0.03, 95% CI 0.004-0.24) and 
(AOR=0.08, 95% CI 0.04-0.34), respectively.

Lastly, the diseases that were included in this study were found to 
be not associated with glycemic control. These diseases 
are hypertension, anaemia, retinopathy, renal disease, heart 
disease, stroke and HIV. Furthermore, gender, age group, 
education, occupation and marital status of the patient were not 
statistically associated with uncontrolled diabetes.

Variable (n 92) Adjusted OR (95% CI) P value

Gender

Male 0.778 (0.337-1.793) 0.555

Age group

>20 4.667 (0.297-73.384) 0.273

21-30 4.667 (0.451-48.257) 0.196

31-40 6.222 (0.623-62.159) 0.12

41-50 9.000 (0.888-91.255) 0.063

51-60 3.818 (0.375-38.830) 0.258

61-70 9.333 (0.892-97.619) 0.062

Education

Illiterate 0.000 (0.000) 1

Primary 4.889 (0.392-60.922) 0.248

Secondary 2.532 (0.996-6.438) 0.051

Occupation
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Table 4. Independent test for diabetes verses all the predictor variables.

Table 5 presents the binary logistic regression analysis with socio-
demographic and clinical characteristics, and poor glycemic control. 
The association of poor glycemic control among non-insulin user was 
two times (AOR=2.44, 95% CI 1.01-5.90) greater than among those 
using insulin. The relative probability of poor glycemic control among 
non-oral medication users was low than (AOR=0.41, 95% CI 0.17-0.99) 
oral medication users. Compared to respondent who were not smoking, 
respondents who were smoking were four times (AOR=4.00, 95 % CI 
1.15–13.91) more likely  to  have  poor  glycemic  control.  Patients who 
had adherent to  treatment and peripheral followed recommended diet 
were less likely  to  develop  poor  blood  glucose  control  compared  to 



No response 0.458 (0.039-5.414) 0.536

Employed 0.491 (0.209-1.153) 0.102

Marital status

Single 0.500 (0.081-3.082) 0.455

Married 1.455 (0.375-5.641) 0.588

Divorced 0.375 (0.030-4.709) 0.447

Insulin

No 2.441 (1.011-5.896) 0.047

Oral medication

No 0.410 (0.170-0.989) 0.047

Alcohol use

Yes 1.800 (0.685-4.729) 0.233

Smoking

Yes 4.000 (1.151-13.906) 0.029

Adherent to antidiabetic treatment

Yes 0.029 (0.004-0.235) 0.001

Recommended diet

Yes 0.078 (0.009-0.657) 0.019

Regular blood sugar test

Yes 0.113 (0.038-0.335) 0

Traditional med

Yes 0.289 (0.058-1.447) 0.131

Reviews

Yes 0.052 (0.018-0.151) 0

Exercise

Yes 0.030 (0.007-0.140) 0

Hypertension

No 0.601 (0.254-1.421) 0.246

Renal disease

No 1.560 (0.136-17.839) 0.721

Dyslipidemia

No 0.00 (0.000) 0.999

Anaemia

No 0.765 (0.046-12.613) 0.851

Heart failure

No 0.373 (0.033-4.261) 0.427

HIV

No 0.493 (0.078-3.103) 0.451

Retinopathy
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No 0.373 (0.033-4.261) 0.427

Stroke

No 0.000 (0.000) 0.999

Statistically significant at p value <0.05

Table 5. Factors independently associated with poor glycemic level among patients.

Discussion
The present study was a hospital based cross sectional study 

conducted in the out-patient clinic at Ndola Teaching Hospital, Ndola 
Zambia. We have assessed the magnitude of poor glycemic control 
and associated factors among DM patients. Results of this study 
showed that the mean age of patient in was 45.9 years which was a 
bit low than other studies [25]. In this study 43.5% of patients with DM 
had poor glycemic control. This result was not comparable to those 
obtained in an earlier study that reported 65% and 81.9% of 
respondents had poor glycemic control. This significant proportion of 
poor glycemic control in the country shows the need to work more on 
self-management strategies of DM patients [26,27].

In this study we have identified that patients across all ages were 
properly managed for their blood glucose level. This finding was 
inconsistent with the study conducted in India [28]. Other studies 
have also found a significant relationship in age categories, alcohol 
use, duration of diabetes and male gender, however, our study did 
not bring any significant values in the mentioned three to glycaemic 
control. From the findings it can also be noted that smoking, 
sedentary type of lifestyle, not doing self monitoring of blood glucose, 
not following the Doctors reviews and not following the recommended 
diet all contributed to the causation of poor glycaemic control. 
Adherence to the recommended regimen did not help in reducing the 
burden of poor glycaemic control, this is not consistent with the 
findings of another study conducted at UTH which showed that non 
adherence of patients to their medication was the cause of poor 
glycaemic control [29-31].

Significant difference of poor glycemic control was observed 
among non-insulin users than insulin users. Consistent with this, 
studies from Jordan and China reported the correlation of non-insulin 
users and poor glycemic control. This could indicate non-insulin users 
had low diabetes knowledge, low-management behaviour, lower self-
efficacy and lower continuity of care. Thus, we are recommending 
investment on getting rid of illiteracy as it has a significant impact on 
the reduction of diabetic morbidity and mortality [32].

Different studies reported that the presence of diseases like 
hypertension, anaemia, dyslipidemia, coronary heart disease, stroke, 
retinopathy, renal failure and HIV was associated with poor control of 
diabetes [33,34]. In our study, no association was found between 
hypertension, renal disease, HIV, stroke or anaemia and glycemic 
control but there was an association between Dyslipidemia and poor 
glycaemic as all the participants with dyslipidemia had a poor 
outcome of glycaemic control.

Therefore, pointers of poor glycaemic control include smoking and 
dyslipidemia. Practices or factors that improved glycaemic control

include use of sbgm, exercise, following doctors’ reviews and 
recommended diet and use of insulin in treating patients [35].

Limitations

• The funds made available for conducting this research were not
enough and were made late, as such the sample size that was
intended was not attained.

• Time allocated for doing the research was inadequate as the
proposals were approved late by TDRC and the Provincial Health
Offices, hence delaying the starting of collecting data and not all
the people approached to take part in the study agreed.

Conclusion
From the study, the following conclusions were drawn from both 

our preliminary results and the results from our model in achieving 
our objectives; non-insulin users, dyslipidemia sedentary lifestyle, 
non sbgm practices, diet, not being reviewed consistently and 
smoking are among the main factors affecting glycemic control in 
patients at NTH. Therefore, an appropriate management and close 
monitoring is advised to limit disease complications and improve the 
patients’ health. Moreover, attention should be paid for patient with 
dyslipidemia as they are associated with poor glycemic control. The 
prevalence of poor glycaemic control was also successfully deduced.

Recommendation
Based on the findings from this study, the following 

recommendations are made to reduce the burden of most disabling 
disease like diabetes in people.

• Future studies with a large number of patients are needed to
determine the association of these disease with glycemic control.

• Counseling and improving adherence rather than changing
medication or altering the dose has been suggested

• Further population-based research to be conducted
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