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testing, blood pressure testing, and body mass index measurements were analysed. The 

analysis of comorbid disease states, anti-diabetic use and therapy adjustments analysis were 

selected and utilized as measuring instruments for data analysis in order to achieve the 

objectives of the investigation. The results are presented in chapter 5.  

4.8.1 Analysis of the therapeutic management of T2DM  

The number of anti-diabetics prescribed for each patient was evaluated. Anti-diabetics 

referred to all oral anti-diabetics used and insulin. Insulin included all of the insulin 

preparations that were dispensed to patients. Biphasic insulin analogues, biphasic insulins, 

intermediate-to-long acting insulins and long-acting insulins were all categorised as insulin. 

The product name field was used to determine the category distribution of all anti-diabetics 

prescribed in the study. The terms used in the study were: monotherapy, dual therapy and 

triple therapies. Monotherapy referred to metformin or sulfonylurea monotherapy, dual 

therapy referred to metformin and sulfonylurea, metformin and insulin or sulfonylurea and 

insulin, while triple therapy referred to metformin, sulfonylurea and insulin. 

4.8.2 Comorbid disease analyses 

The nature of the comorbid disease states and their management were considered in the 

analysis.  

4.9 STATISTICAL ANALYSIS OF THE DATA 

Microsoft Excel® and SPSS version 23 were used for statistical analysis. Descriptive and 

inferential statistical methods were employed for the analysis. All data set were analysed for 

normality using Shapiro–Wilk test. Normally distributed data were analysed using parametric 

tests. Parametric tests used were one-sample t-test, paired t-test and repeated measures 

ANOVA.     

4.9.1 Descriptive statistics 

To obtain descriptive statistics, frequencies were used for categorical variables where by the 

response was classified into how many males or female were actually in the study or gave the 

response (Pallant 2011). Pallant (2011) describes frequency as the number of occurrences of a 

determinable entity per unit of time or population (Pallant 2011). Later cross tabulation was 
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done to compare the variables in the two groups. These helped to determine the relationship 

between and among the two groups in the same and different variables.  

4.9.2 Inferential statistics 

Inferential statistics were used to test whether the results of the data analysis were due to 

relationships or random factors. They helped to confirm or reject the predictions being tested 

(Field 2009).  Effect size which is the magnitude of the differences between two groups was 

analysed using P value from correlation bivariate analysis with an option of Spearman 

Correlation Coefficient because of the nature of the variables which were mostly ordinal. The 

p-value of an analysis was calculated in order to determine whether a result was statistically 

significant. In essence, statistical significance indicated the degree to which the result being 

analysed were accurate and represented the population. 

When the p-value of an analysis was 0.05 or less it indicated that there was a 95% probability 

that the relation between the variables being assessed in the sample happened by chance 

(Field 2009).  

4.10 RELIABILITY AND VALIDITY OF THE DATA 

The data was verified with respect to age, diagnosis, duration on treatment and clinical 

category. Data collection tools used in this study included all variables relevant to chronic 

diabetes monitoring as set out in the study conducted by the Western Cape Department of 

Health 2012. 

4.11 ETHICAL APPROVAL FOR THE STUDY 

A research proposal was submitted to the University of the Western Cape Ethics Committee 

and approval granted (registration no 14/9/50) for the conduction of the research. An 

approval was obtained from the Western Cape Provincial Health Research Committee 

(reference no 2014RP137, Appendix 2) to gain access to the health facilities and patients 

medical records to be used in the study.  

For confidentiality reasons, before data collection from the patient medical record ensued, a 

unique identifier was assigned to each participant via the patient identification tool (Appendix 

3). The data collection tool only contained the unique identifier. Furthermore, due to the 

retrospective nature of the study, there were no face to face interactions with participants thus 
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no informed consent was taken. At facilities where the study was done information forms 

were provided for the facility managers after the presentation of the study objectives and 

methodology (Appendix 4). 

The study was conducted with the ethical principles of the Declaration of Helsinki (World 

Medical Association. 2013). 

4.12  SUMMERY OF THE CHAPTER 

In this chapter, empirical investigation of the study which included, research design, selection 

and composition of study population, data collection, data management and measurement, 

data and statistical analysis, reliability and validity of the data were discussed.  

In the following chapter analysis on the available data and results of the empirical 

investigation will be discussed. 
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CHAPTER 5: RESULTS 

5.1 INTRODUCTION 

This chapter outlines the results of the empirical investigation. Firstly demographic 

characteristics of the study population are presented, then participant’s glycaemic monitoring 

results are categorised into stable and unstable according to evidence-based management 

guideline targets for glycated haemoglobin (HbA1c) and fasting plasma glucose (FPG) levels. 

Finally treatment and treatment adjustments among patients whose glycaemic monitoring 

parameters are within and outside target will be presented.  

5.2 DEMOGRAPHICS OF THE STUDY POPULATION 

Data were collected from 596 patient medical records treated at 5 community health centres 

in the Cape Town Metropolitan region South Africa. Twenty-one participants were excluded 

from data analysis because of the following reasons;  

• Six participants had no oral anti-diabetics only insulin was prescribed therefore it was 

not possible to be certain of a type 2 diabetes mellitus diagnosis. 

• Four participants had only one glycaemic test result   

• Three had only one prescription with no follow-up information 

• Five participants had abnormally low HbA1c results  

• Three participants had no medication information. The demographic characteristics of 

the study population (575) are summarised in Table 5.1. 
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Table 5.1 Demographic information of the study population (n: 575) 
Variable  Number  Mean  ± 

Standard 
deviation 

Minimum -
Maximum 

Target 
range 

Age in years    575 57±11.38 29-92 N/A 

Gender                      N/A 

                                     Male  206 (36%)   N/A 

                                     Female  369 (64%)   N/A 

HbA1C (%)  493 8.78 ± 1.63  5.1-17.1 N/A 

                   Low risk category                          13 8.15 ± 1.63 5.9-12 <6.5% 

                   Majority  category    219 8.80 ± 2.12 5.2-15.2 <7% 

                   High risk  category   261 8.75 ± 2.37 5.1-17.1 <7.5% 

Fasting plasma glucose (mmol/L)    570 10.03 ± 3.62 4.0-21.1 <7 mmol/L 

Systolic blood pressure (mmHg)   562 139.68 ± 21.82  101-217 <140mmHg 

Diastolic blood pressure (mmHg)   562 79.91 ± 11.13 50-116 <80mmHg 

Total cholesterol  (mmol/L)  433 5.19 ±1.25 1.1-9.4 <4.5mmol/L 

Body mass index (kg/m2)     400 31.61 ± 6.16 17.93-56.36 <25kg/m2 

                                  Male  140 30.72 ± 5.71 19.14-50.27 <25kg/m2 

                                  Female    260 32.09 ± 6.35  17.93-56.36 <25kg/m2 

Key: N/A not applicable  

The study comprised both males (36%) and females (64%) with the mean age 57±11.38 

years.  The average HbA1c for all participants was 8.78%. Mean fasting plasma glucose 

concentration for the study population was 10.03mmol/l. The mean systolic and diastolic 

blood pressure of the study participants were within the target ranges of less than 

140/80mmHg.  The average BMI of both males and females were 31 and 32 respectively 

indicating that most participants were obese. Total cholesterol of the study participants 

(n=433) was 5.13mmol/L which is above the target of less than 4.5mmol/L. The participants 

were further analysed into respective target levels to establish the proportion of participants 

with results within and outside target as illustrated in Table 5.2.    
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Table 5.2 Demographic information of the study participants (n=575) stratified 
according to target and risk categories.  
Variable Stratification categories (range) 

HbA1c (%) Stable  At risk Decompensated   

              Low risk category  

              (29-35 years) < 6.5% 

2 11 0  

               Majority category  

               (35-55   years) <7% 

42 177 0  

               High risk category  

               (>55 years) <7.5% 

94 167 0  

Fasting plasma glucose (mmol/L) Stable 

<7  

At risk  Decompensated   

 130 444 0  

Systolic blood pressure (mmHg) Stable 

< 140mmHg 

Mild  

140-159 

Moderate  

160-179 

Severe  

180 or more 

 283 181 67 31 

Diastolic blood pressure (mmHg) Stable  

<80 

Mild  

80-99 

Moderate  

100-109 

Severe  

110 or more 

 238 292 27 5 

Body mass index (kg/m2) Normal  

<25 

Overweight  

25.0-29.9 

Mildly obese 

30.0-34.9  

Moderately 
obese 

                             Male  19 51 40 30 

                             Female          25 82 85 68 

 

Table 5.2 shows that a total of 138 participants had HbA1c results within target at baseline 

while a total of 355 participants had HbA1c results outside target. One hundred and thirty 

(23%) participants had FPG results within target and 444 (77%) outside target. These 

numbers shows that the majority of participants’ glycaemic levels either HbA1c or FPG were 

outside target ranges. A total of 98 participants had the decompensated systolic blood 

pressure and 32 had decompensated diastolic blood pressure. The table also shows that the 

total of 44 (11%) which is 19 males and 25 females had BMI levels less than 25kg/m2 which 

 

 

 

 



51 
 

is within target, while 356 (89%) participants, 121 male and 235 females had BMI levels 

above the recommended levels, indicating that majority of the study population was obese.   

5.2.1 Co-morbidities and complications 

The majority of T2DM patients in the study (93%) had been diagnosed with and were being 

treated for at least one other disease state. Only 7% (42) of the participants did not have other 

co-morbidities. Table 5.3 gives detailed information of participant’s co-morbidities and 

complications. 

Table 5.3 Co-morbidities and complications of participants (n=575) 

 Specific disease N=575 Prevalence (%) 

Cardiovascular diseases Hypertension, Ischaemic heart 
disease and coronary heart disease 

1 0.2 

Hypertension and coronary heart 
disease 

3 0.5 

Hypertension, ischaemic heart 
disease and dyslipidaemia  

3 0.5 

Hypertension and ischaemic heart 
disease 

6 1 

Hypertension, dyslipidaemia and 
cardiac congestive failure  

1 0.2 

Hypertension and cardiac congestive 
failure 

3  0.5 

Hypertension and dyslipidaemia 116 20 

Ophthalmic diseases Hypertension and glaucoma 1 0.2 

Hypertension and mild retinopathy 1 0.2 

Renal diseases Hypertension and chronic renal 
diseases 

1 0.2 

Peripheral vascular diseases  Hypertension and peripheral 
neuropathy 

2 0.4 

Complications  Blindness and hypertension 1 0.2 

None   42 7 

Dyslipidaemia only  17 3 

Hypertension only  377 66 

Total   575 100% 
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Table 5.3 shows that hypertension either alone (n=377) or in combination with other 

conditions was the most prevalent co-morbidity, followed by dyslipidaemia in combination 

with hypertension (n=116) and dyslipidaemia only (n=17).   

5.3 GLYCAEMIC MONITORING INDICATORS USED IN THE STUDY  

Glycaemic monitoring indicators that were used throughout the 18 months for which data 

was collected for the study participants included HbA1c and FPG. Figure 5.1 shows the 

number of HbA1c and FPG results of 575 participants taken during the 18 month period. 

HbA1c use declined throughout the eighteen month period from 86% of participants having 

one result, 2 results for 52% and only 10% of participants having three results. FPG use was 

almost constant throughout the 18 month period.   

 

 

Figure 5.1 The number of HbA1c and FPG results  recorded throughout the 18 months 
follow-up period (n=575) 
 

5.3.1 Assessment of glycated haemoglobin results of participants  

The last three HbA1c test results were recorded covering the 18 month period. Table 5.4 

summarises the average HbA1c readings of the three sets of results, stratified according to 

risk category.  
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Table 5.4 Summary of HbA1c results from initial reading (HbA1c 1) to most recent 
reading (HbA1c 3) according to risk category.  
 N=493 Mean ± 

standard 
deviation  

N=256 Mean ± 
standard 
deviation 

N=56 Mean ± 
standard 
deviation 

Low risk 13 8.154±1.62 7 8.043±1.33 1  

Majority  219 8.799±2.12 108 8.658±2.00 23 9.409±2.09 

High risk  261 8.749±2.37 141 8.853±2.39 

 

32 8.672±1.90 

Total  493  256  56  

 

Figure 5.2 shows the average HbA1c results as a percentage of participants who did not meet 

target at the different readings during the 18 month period. According to the figures >60% of 

participants had HbA1c consistently above recommended targets. 

 

  

Figure 5.2 Percentage of participants with glycated haemoglobin results outside target 

The initial HbA1c results were further used to determine if the difference between the actual 

results and the set target was significant i.e. not due to chance. Using a one-sample t-test (two 

tailed). Table 5.5 shows that HbA1c 1 results are significantly higher than target over all 

three risk categories.  
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Table 5.5 Initial HbA1c results for participants (n=493)  
Risk category  Number 

of 
results  

Within target 
(%) 

Outside target 
(%) 

Target 
value 

P-value 

Low risk  13 2 (15.4) 11 (85) 6.5 0.003 

Majority  219 42 (19) 177 (81) 7 0.000 

High risk 261 94 (36) 167 (64) 7.5 0.000 

Total  493 138 (28) 355 (72)   

   

Glycated haemoglobin results of participants who had more than one HbA1c result during the 

18 month follow-up period were further analysed to detect any sequential differences that 

could indicate an improvement or deterioration in diabetes management. For participants who 

had two HbA1c results (n=256) (HbA1c 1: 8.59±2.17; HbA1c 2: 8.75±2.23), no significant 

difference (p = 0.236) were observed between the initial and second results with a paired t-

test.  

5.3.2 Assessment of fasting plasma glucose results in participants   

Table 5.6 summarises the fasting plasma glucose results over the 18 month follow-up period. 

The total percentage of participants who had FPG result was 99% in first and subsequent test, 

with 94% of participants having a third result. Figure 5.3 distinguish FPG results into the 

percentages of participants who did not meet target at the different readings during the 18 

month follow-up period.  

Table 5.6 Summary of fasting plasma glucose results from the initial reading (FPG 1) to 
most recent reading (FPG 3).     
 Number of 

participants tested  
Mean ± standard 
deviation  

Minimum -maximum 

FPG 1 574 10.03±3.61 4.0-21.1 

FPG 2 574 10.24± 3.75 4.0-21.9 

FPG 3 541 10.09± 3.58 3.9-23.6 
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Table 5.8 Summary of treatment regimens and adjustments for 3 consecutive prescriptions in the 575 participants  

 

 

Treatment 
regimen

Anti-diabetic 
agent 

Prescription 
1

Prescription
2

no change 
between 
P1 & P2

Daily dose 
increased

Daily dose 
decreased

Step-up 
regimen

Step down 
regimen

Lateral 
regimen 
change Prescription2 Prescription3

no change 
between 
P2 & P3

Daily dose 
increased

Daily dose 
decreased

Step-up 
regimen

Step down 
regimen

Lateral 
regimen 
change

Mono therapy Metformin 198 189 175 6 1 14 0 2 189 196 174 8 0 5 0 2
Gliclazide 23 20 17 1 0 3 0 2 20 13 11 0 0 1 0 8
Glimepiride 0 7 0 0 0 0 0 0 7 15 7 0 0 0 0 0
Glibenclamide 5 0 0 0 0 1 0 4 0 0 0 0 0 0 0 0

Dual therapy
Metformin + 
Gliclazide 181 188 149 13 7 4 3 5 188 106 94 5 2 1 11 75
Metformin + 
glimepiride 11 30 8 0 0 0 2 1 30 115 26 1 0 0 1 2
Metformin + 
glibenclamide 44 29 22 1 0 0 1 20 29 14 13 0 0 0 3 13

Mono + insulin
Metformin + 
insulin 51 50 32 7 2 0 0 10 50 56 39 2 1 0 2 6
Gliclazide + 
insulin 7 7 4 2 0 0 0 1 7 6 6 0 0 0 0 1
Glimepiride + 
insulin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Glibenclamide + 
insulin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dual + insulin

Metformin + 
Gliclazide + 
Insulin 43 42 22 6 3 0 3 9 42 26 13 6 1 0 4 18
 Metformin + 
Glimepiride + 
insulin 4 8 3 1 0 0 0 0 8 26 7 0 0 0 0 1
Metformin + 
glibenclamide + 
insulin 8 5 4 1 0 0 1 2 5 2 2 0 0 0 0 3

Total 575 575 436 38 13 22 10 56 575 575 392 22 4 7 21 129
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Table 5.9 summarises the overall treatment regimens and adjustments for all participants 

(n=575) from prescription 1 to prescription 2 and prescription 2 to prescription 3.  The results 

revealed that between prescription 1 and prescription 2, out of 575 participants, 75.8% did 

not have any therapy adjustments, 6.6% had the total daily dose increased, 2.3% had the total 

daily dose decreased, 3.8% had a step–up in regimen and 1.7% had a step-down and 9.7% 

had a lateral change in regimen. The changes between prescription 2 and prescription 3 

revealed that, 68.1% did not have any therapy adjustments, 3.8% had the total daily dose 

increased, 0.7% had the total daily dose decreased, 1.2% a step-up in regimen and 3.7% had a 

step down and 22.4% had lateral changes made to their regimen. 

5.4.1 Analysis of treatment regimens  and therapy adjustments in 
participants who had glycated haemoglobin results  

For this section, only participants who had HbA1c results available at the time of the issuing 

of the prescription were included in the analysis. A total of 133 participants had HbA1c 

results recorded that fell between the dates between prescription 1 and prescription 2. The 

treatment regimen adjustments of these 133 participants were separated according to those 

with results that fell within target (n=38) and outside target range (n=95). It was found that in 

38 participants who had initial HbA1c results within target, 78.9% participants did not have 

any therapy adjustment, 7.9% had the total daily dose increased, no one had the daily dose 

decreased and no one had a step-up regimen, while 10.5% had the step down regimen and 

2.6% had a lateral change in regimen (Appendix 7).     

Appendix 8 summarises the treatment regimen and adjustments from prescription 1 to 

prescription 2 of participants with HbA1c results outside target (n=95). The results revealed 

that out of 95 participants, 60% did not have any therapy adjustments, 17.9% had the total 

daily dose increased, 3.1% had total daily dose decreased, 8.4% had a step-up in regimen, 

3.1% had a step down in regimen and 7.4% had the lateral regimen.   
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A total of 112 participants had HbA1c results recorded that fell between the dates of 

prescription 2 and prescription 3. The treatment regimen adjustments of the 112 participants 

were separated according to those results that fell within target (n=26) and outside target 

range (n=86). It was found that in 26 participants who had HbA1c results within target, 73% 

participants did not have any therapy adjustments, and no one had dose changes or a step-up 

in regimen, while 3.8% had a step-down in regimen and 23.1% had a lateral change in 

regimen (Appendix 9). 

Appendix 10 summarises the treatment regimens and adjustments from prescription 2 to 

prescription 3 of participants with HbA1c 2 results outside target range (n=86). The results 

revealed that out of 86 participants, 65.1% did not have any therapy adjustments, 2.3% had 

the total daily dose increased, 3.4% had the total daily dose decreased, 1.2% had a step-up in 

regimen, 2.3% had a step down in regimen, and 25.6% had a lateral change in regimen.           

Figure 5.4 shows the summary of therapy adjustments for the participants with HbA1c results 

within target and outside target ranges for the 18 month follow-up period. Most participants 

had no change in their prescriptions, 76.6% of participants within target did not have any 

therapy adjustments and 62.4% of participants outside target did not have any therapy 

adjustments.  

 

Figure 5.4 Summary of therapy adjustments in participants with glycated haemoglobin 
results within and outside target 
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5.4.2 Analysis and determination of treatment regimens in participants who 
had fasting plasma glucose results 

For this section, only participants who had FPG results available at the time of the issuing of 

the next prescription were included in the analysis. A total of 553 participants had FPG 

results recorded at a date between prescription 1 and 2. The treatment regimens of 

participants with FPG results within target (n=120) and results outside target (n=433) ranges 

were analysed separately to determine rational therapy adjustments. Appendix 11 shows that 

of the 120 participants who had FPG results within target available at the time of writing 

prescription 2, 82.5% did not have any therapy adjustments, 3.3% had the total daily dose 

increased, 1.7% had the total daily dose decreased, 4.2% had a step-up in regimen, 0.8% had 

a step down in regimen and 7.5% had a lateral regimen change. 

Appendix 12 summarises the treatment regimens and adjustment from prescription 1 to 

prescription 2 of the participants with FPG results outside target (n=433). The results 

revealed that out of 433 participants, 76% did not have any therapy adjustments, 6.7% had 

the total daily dose increased, 3.2% had the total daily dose decreased, 2.5% had a step-up in 

regimen, 2.3% had a step down in regimen and 9.2% had a lateral regimen change.   

A total of 537 participants had FPG results recorded that fell between the dates between 

prescription 2 and prescription 3. The treatment regimen adjustments of the 537 participants 

for those that results fell within and outside target ranges were analysed separately to 

determine rational therapy adjustments. It was found that in 118 participants who had FPG 

results within target, 77.1% participants did not have any therapy adjustments, 3.4% had total 

daily dose increased, no one had a daily dose decrease or step-up in regimen, 5.9% had a 

step-down in regimen and 13.6% had a lateral regimen change (Appendix 13). 

Appendix 14 summarises the treatment regimens and adjustments from prescription 2 to 

prescription 3 of participants with FPG results outside the target range (n=419). The results 

revealed that out of 419 participants, 66.8% did not have any therapy adjustments, 4.3% had 

the total daily dose increased, 1% had the total daily dose decreased, 1.2% had a step-up in 

regimen, 1.2% had a step down in regimen and 25.5% had a lateral regimen change. 
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Figure 5.5 shows the summary of therapy adjustments for the participants with FPG results 

within target and outside target for the 18 months follow-up period. Most participants had no 

in their prescriptions, 79.8 % of participants within target had no therapy adjustments and 

71.5% of participants outside target had no therapy adjustments.   

 

 

Figure 5.5 Summary of therapy adjustments in participants with fasting plasma glucose 
results within and outside target 
 

5.5 SUMMARY OF THE CHAPTER 

In this chapter demographics of the study population, glycaemic monitoring indicators used 

in the study and assessment of the pharmacotherapeutic management of participants were 
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Discussion of the results follows in the next chapter.

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

Within total

Outside total

 

 

 

 



64 
 

CHAPTER 6: DISCUSSION 

6.1 INTRODUCTION  

The findings of the study will be discussed in this chapter. Assessment of management  of 

type 2 diabetes mellitus using glycated haemoglobin and fasting plasma glucose as 

monitoring parameters will be discussed first followed by prescribing patterns in patients 

whose monitoring parameters are not at target using evidence-based guidelines. Lastly 

therapy adjustments will be discussed. 

6.2 DESCRIBING GLYCATED HAEMOGLOBIN AND FASTING PLASMA 
GLUCOSE ACCORDING TO RISK STRATIFICATION AS PER EVIDENCE-
BASED MANAGEMENT GUIDELINES   

6.2.1  Demographics of the study population 

The study consisted of 575 patient treated at 5 community health centres in the Cape Town 

Metropolitan region South Africa with a mean age 57±11.38. Patients were categorized 

according to various age groups. The 29 to 34 years age category consisted of 14 participants, 

the 35 to 55 years age category  consisted of 238 while participants of >55 years of age  

consisted of 323 participants highlighting the fact that T2DM is more prevalent in the older 

population.  The age distribution of this study corresponds with the global trends of T2DM 

where by it was found that diabetes prevalence seems to be increasing more in older people  

(Wild et al. 2004).  Similar results were reported in a South African study in Cape Town 

(n=200), whereby 28.7% of participants from mixed origin aged 65 years and older were 

found to have T2DM (Erasmus et al. 2012). The majority of study participants were female 

with 64% and male 36%. The predominance of the female participants in the study 

population is similar with previous South African studies, whereby Motala et al (2003) 

reported a study population of 60% females and 40% males that assessed the prevalence and 

knowledge of DM in the public clinics and the community (Moodley & Rambiritch 2007).  

The mean HbA1c for the study was 8.78%. While the fasting plasma glucose mean was 

10mmol/L which is also above the recommended target of less than 7mmol/L. The findings 

from this study concur with the findings of the study performed in the public sector in three 

major academic hospitals served by the University of the Witwatersrand namely: 

Johannesburg, Helen Joseph and Baragwanath, where the mean HbA1c for the study 
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participants (n=150) was 8.7% (Klisiewicz & Raal 2009). Amod et al (2012) in a study done 

in the private sector of South Africa has also reported the mean HbA1c of 8.2%. The mean 

FPG of greater than 7mmol/L was found in a study done in the rural black community in 

Limpopo with the prevalence rate of 8% and 9% in male and female respectively (Alberts et 

al. 2006). This indicates that despite the available evidence from clinical trials, that supports 

the need for achieving recommended targets, the management of diabetes patients in South 

Africa is still largely sub optimal (Klisiewicz & Raal 2009). 

The mean systolic blood pressure of the participants was 139.6mmHg and mean diastolic 

blood pressure was 79.9mmHg which concurs with the latest targets of less than 

140/80mmHg in T2DM patients set out by the guidelines (Society for endocrinology 

metabolism and diabetes South Africa (SEMDSA) 2012). This findings of blood pressure 

concurs with the findings of the study performed in the private sector in Durban, it was found 

that in contrast to other studies done elsewhere in the world, the South African patients’ 

blood pressure is relatively well controlled whereby participants (n=899) had mean systolic 

blood pressure of 131.4mmHg and mean diastolic pressure of 79.4mmHg (Amod et al. 2012)   

The mean BMI of 32 and 30.72 in females and males was reported which was higher than the 

BMI that was reported in a study done in Bellville Cape Town, where by the study found the 

BMI of 30.8 in females and 25.8 in males (Erasmus et al. 2012 ).  Change in diet to more 

saturated fats and sugars is largely responsible for high rates of obesity characterising the 

emergence of non-communicable diseases in South Africa, this was observed in a study 

conducted among urban dwelling black South Africans which showed a strong association 

between increased body weight and diabetes mellitus (Peer et al. 2012). Wang et al (2005) 

had found that high BMI alone strongly and independently predict risk of T2DM.  

Total cholesterol levels of the study participants were higher (5.13mmol/L) than the 

recommended target levels (< 4.5mmol/L), which explains why there was an observed high 

prevalence of study participants with dyslipidaemia. Three hundred (69%) participants had 

total cholesterol above 4.5mmol/L, which is also alarming and positive determiner in 

cardiovascular diseases. Norman et al (2007) had indicated that 59% of ischaemic heart 

disease and 29% of ischaemic stroke in South Africa are attributable to raised cholesterol 

levels, which compares with the world wide estimates of 32%.  
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Studies have revealed that the prevalence and incidence of cardiovascular diseases is 

increased in patients with T2DM, this concurs with the findings of this study which have 

revealed that 93% of the study participants with co-morbidities had cardiovascular diseases. 

Of these diseases the most prevalent were hypertension either diagnosed alone or with other 

diseases 516 (80%) and dyslipidaemia either alone or with other diseases 133 (20%). Girach 

& Vignati (2006), in a systematic review study have found that the presence of one 

microvascular complication predicts the development of another. The results of the study 

concurs with the results of the study that was done in the peri-urban black South Africans in 

Cape Town where by an optimal control of 33% and 44% was found in men and women 

respectively (Dennison et al. 2007). 

6.2.2 Glycated haemoglobin  

As described earlier in the discussion and in the literature the glycaemic results were analysed 

with a specific target value for every risk category. Four hundred and ninety three 

participants (86%) had at least one HbA1c result. The average mean HbA1c results in all risk 

categories throughout the 18-months follow-up period were above the targeted percentages of 

6.5% for the low risk, 7% for the majority and 7.5% for the high risk. The percentage of 

participants who did not meet target at the different readings was higher than the percentages 

of participants who were within target. The initial HbA1c results have shown that only 138 

(28%) of participants were within target, hence the poor glycaemic control of the 335 (72%) 

participants is of concern. The findings of this study concurs with the findings of the study 

done in the public sector in three academic teaching hospitals in Johannesburg that had found 

the mean HbA1c of 8.7% for all study participants (Klisiewicz & Raal 2009).  Motala et al 

(2012) in a study done in a private sector had reported similar results of 8.7% which also 

concurs with the results of this study of mean HbA1c of 8.78%.   

6.2.3 Fasting plasma glucose results of participants 

Fasting plasma glucose was the predominantly used glycaemic monitoring test almost 

everyone had the test done throughout the study period. In the three consecutive test results 

the mean FPG was above 7mmol/L. From the initial FPG results 130 (23%) participants had 

the results within target range, while 444 (77%) participants had the results outside target. 

The percentage of participants outside target was maintained at above 77%, indicating that 

the glycaemic levels of participants were never satisfactorily controlled. Nthangeni et al. 
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(2002) had found poor glycaemic control in more than half of the study participants having 

FPG above 8mmol/L, which is the case in the present study done more than ten years later 

indicating an urgent need in glycaemic control.      

6.2.4 Analysis of study participants’ gender, age and body mass index with 
respect to glycaemic results 

A significant negative association was found between a female gender and HbA1c outside 

target in low risk participants. Meaning that the younger the patient the higher the chances of 

having improved HbA1c levels. A significant positive association was found between 

majority age group and FPG. Participants in this age group had the advantage of having better 

FPG control than the other participants. 

Surprisingly enough there was no correlation between gender, BMI, FPG and HbA1c. None 

of these were found to influence either HbA1c or FPG control of the study participants. 

Given the high prevalence of obesity and the number of high number of female participants 

in high risk group, it would have been expected that there a significant association with 

HbA1c and FPG results outside target.  

6.3 PRESCRIBING PATTERNS IN PATIENTS WHOSE MONITORING 
PARAMETERS ARE NOT AT TARGET USING  EVIDENCE-BASED 
MANAGEMENT GUIDELINES  

Glycaemic control is achieved by pharmacotherapy that targets fasting and postprandial 

glucose levels, as well as HbA1c (Sherifali et al.2010). The therapeutic management involves 

the use of oral hypoglycaemic agents and insulin, either as monotherapy, or in combination 

(Nathan et al. 2009). The four treatment regimens namely; mono therapy, dual therapy, mono 

and insulin and dual and insulin, in the management of T2DM patients were prescribed. The 

Department of Health (2008) guidelines encourage the use of a stepwise treatment approach 

to adjusting therapy in the management of T2DM to reach glycaemic targets, while SEMDSA 

(2012) has further endorsed this by establishing individualized targets to reach glycaemic 

target levels. Most participants were on dual therapy (41%), followed by mono therapy 

(39.3%) and few were on mono and dual with insulin (10.1 % and 9.6% respectively). The 

study results concurs with the findings of the study done in the private sector in Durban, it 

was found that using triple therapy is not a common practise in South Africa insulin initiation 

is only done after a failure of dual therapy (Amod et al 2012). Therapy adjustments, daily 
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dose increases and step-up in regimen would be expected in participants with glycaemic 

results outside target range. Daily dose decreases, step down in regimen or lateral change in 

regimen would be expected in participants within target range, or due to side effects and 

changes in essential medicines list.  

6.3.1 Therapy adjustments in participants monitored by glycated 
haemoglobin  

The total amount of opportunities to happen for intervention in participants with HbA1c 

results outside target were 181, 113 (62.4%) did not have any therapy adjustments, 19 

(10.5%) had the total daily dose increased, 6 (3.3%) had total daily dose decreased, 9 (5.0%) 

had a step-up in regimen, 5 (2.8%) had a step down in regimen and 29 (16.0%) had a lateral 

regimen in prescription 1 and prescription 2. Taking into consideration that the study cohort 

is composed of participants with cardiovascular diseases, obese and high HbA1c levels above 

recommended targets more therapy adjustments specifically dose increases and step up in 

regimen would be expected in participants with results outside target. There were 64 

opportunities for intervention to happen in participants with HbA1c results within target, 49 

(76.6%) did not have therapy adjustments, 3 (4.7%) had the total daily dose increased, no one 

had the daily dose decreased and had a step-up in regimen, 5 (7.8%) had a step down in 

regimen and 7 (10.9%) had a lateral change in regimen. From the participants with results 

within target, dose decrease, step-down in regimen and lateral regimen would be expected 

because of side effects or changes in essential medicines list. Intensive glycaemic control was 

shown to reduce microvascular complications in Japanese T2DM patients in the Kumamoto 

study, this shows that therapy adjustments can improve glycaemic control and delay the 

progression of the disease (Ohkubo et al. 1995). Diabetes treatment is adjusted based on 

HbA1c results (Nathan et al. 2008). Large controlled clinical trials have found that in patients 

with T2DM improved glycaemic control is associated with reductions in macrovascular 

complications (UK Prospective Diabetes Study (UKPDS) Group 1998; Stettler et al. 2006). 

6.3.2 Therapy adjustments in participants monitored with fasting plasma 
glucose  

The total amount of opportunities to happen for intervention in participants with FPG results 

outside target were 852, 609 (71.5%) did not have any therapy adjustments, 47 (5.5%) had 

the total daily dose increased, 18 (2.1%) had the total daily dose decreased, 16 (1.9%) had a 
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step-up in regimen, 15 (1.8%) had a step down in regimen and 147 (17.3%) had a lateral 

change in regimen in prescription 1 and 2. Fasting plasma glucose shows glucose levels for 

only eight hours (DoH 2008). Understanding the relationship between HbA1c and average 

glucose by prescribers can be useful in adjusting therapy (SEMDSA 2012). There were 238 

opportunities for intervention to happen in participants with FPG results within target, 190 

(79.8%) did not have any therapy adjustments, 8 (3.4%) had the total daily dose increased, 2 

(0.8%) had the total daily dose decreased, 5 (2.1%) had a step-up in regimen, 8 (3.4%) had a 

step down in regimen and 25 (10.5%) had a lateral change in regimen.   

6.3.3 Rational use of medicines 

The prescribing patterns and therapy adjustments of participants with glycaemic results 

outside target and glycaemic results within target ranges are similar. The regimens were not 

adjusted as per the results and the change of drug within the same regimen with the same 

mean lowering of HbA1c is not sufficient to respond to the glycaemic levels. Inappropriate 

doses do not respond effectively in the management of the disease, hence resulting in serious 

morbidity and mortality (WHO 2002). The guidelines have endorsed a benchmark for which 

comparison can be made to promote rational use of medicines in the management of diseases 

if used appropriately (WHO 2002).   

6.4 STUDY LIMITATIONS 

Limitations relating to information not available in patient medical record: 

• Date of first diagnosis was not available in the patient medical records, therefore 

duration of the participant with T2DM could not be established, so co-morbidities or 

complications could not be linked to the duration which is important.   

• Information on lifestyle interventions e.g. smoking alcohol use, diet and physical 

activity was not routinely collected.   

• Information on complete lipid profile was not available, only total cholesterol was 

there, making it difficult to comment on the management of dyslipidaemia.  

• Information on ethnicity was not included, (it was derived from the name hence not 

reliable) therefore could not be analysed, which is important in analysing the 

prevalence of T2DM per ethnic group.  
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The study was conducted in 5 primary health centres in the public sector, which is used by 

public patients only, furthermore the general population of the database was used as the study 

population, thus the results of this study may not be representative of the trends and patterns 

in the population of South Africa as it reflects patterns in public practise only without 

considering private sector. Caution needs to be exercised when generalising the results.       

6.5 SUMMARY OF THE CHAPTER  

The management of T2DM using HbA1c and fasting plasma glucose as monitoring tools 

were discussed.  The discussion further focused on medicine adjustments in patients outside 

glycemic target ranges, with an emphasis on the various categories for risk stratification. 

Appropriate use of evidence-based guidelines contributes to rational use of anti-diabetic 

medicines in patients with T2DM.  The chapter is concluded describing the limitation of the 

study.   

Conclusions to the above findings are discussed in the following chapter. 
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CHAPTER 7: CONCLUSION AND RECOMMENDATIONS  

7.1 INTRODUCTION  

The study aimed to describe the use of glycaemic monitoring indicators in patients with 

T2DM, classified as stable, treated at primary health care facilities in the Cape Town 

Metropolitan Region in South Africa. The study will hopefully contribute to reducing the 

burden of the disease through early interventions and identification of cases that needs special 

attention, by being able to identify the at-risk population, improving long term management 

and minimising the development of complications associated with diabetes.  It is assumed 

that there will be a contribution to reduction on health care expenditure with appropriate and 

rational use of medicines. 

7.2 SUMMARY OF FINDINGS 

This study has demonstrated  that from the medical records of 575 patients with T2DM 

managed at 5 different primary healthcare facilities; FPG was the most often used glycaemic 

monitoring indicator, glycaemic monitoring of patients  mostly show suboptimal glucose 

control and that opportunities to optimise pharmacotherapy in diabetes management are 

mostly missed. In terms of the gold standard of glycaemic monitoring indicators, HbA1c was 

used less (86% of participants had at least one result) and in decreasing frequency (52% had 

two results and only 10% had three results) as compared to FPG. 

Most patients showed suboptimal glucose control, despite the fact that the target population 

of the study were patients classified as stable by the primary health care clinic. In addition, 

longitudinal glycaemic monitoring results of both FPG and HbA1c showed no improvement 

over the 18 month follow-up period. This corresponds to the third main finding that showed 

no correlation between pharmacotherapy adjustments and the glycaemic monitoring results.   

This indicates that HbA1c results were not used to direct treatment changes where necessary, 

resulting in sub-optimal management of type 2 diabetes mellitus. Similar prescribing patterns 

were observed in patients with glycaemic results within target ranges as well as glycaemic 

results outside target ranges. It would be expected that there will not be therapy adjustments 

made in participants with glycaemic results within target ranges except in patients with 

adverse effects of drugs or change in essential medicines list which were not documented in 

patient medical folders, however, management of this population group were  similar to 

patients with glycaemic results outside target.    
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In conclusion, chapter 2 and 3 described the health care system in South Africa and the 

importance of appropriate management of T2DM.  The national department of health has 

made non-communicable disease a health priority as the burden on the health care system as 

well as burden on the patient’s well-being. Evidence-based management guidelines are 

available for the appropriate and effective management of T2DM.  This study is contributing 

to the available evidence in the literature regarding the current management challenges of 

T2DM, especially in the public health care sector of SA. Even though guidelines for effective 

treatment are available, a large number of patients accessing health care services for T2DM 

are not receiving adequate treatment, which potentially strains the health care system as well 

as decreases the quality of the life of those patients. 

7.3 RECOMMENDATIONS  

Health care workers should be educated on the appropriate use and interpretation of HbA1c at 

clinic level. Laboratory investigations recommended by guidelines for effective management 

of diabetic patients, specifically TDM2, should be done accordingly. Adherence to treatment 

guidelines should be promoted to improve rational use of medicines. Guideline 

implementation should be a priority for policy-makers and facility managers.  There are 

currently poor implementation practices seen at health facilities.    

 

A standardised patient medical folder should be used in every facility where stable TDM2 

patients are treated.   From the recent study conducted in health care facilities it was observed 

that there were inconsistencies with regards to documentation of TDM2 patient care.  It is 

recommended that complete documentation be done in terms of social history, past 

medication history, laboratory investigations and patient education. This will allow for 

seamless patient care.   

Future research should investigate the determinants of poor glycaemic control both for the 

prescriber and patient. Future research should also investigate whether prescribers are aware 

of the target ranges for various monitoring parameters used in TDM2.   This again highlights 

the importance of guideline implementation. 
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APPENDIX 1: DATA COLLECTION SHEET 
          

              Unigue ID of the patient 
           Date of collection 

            Captured by: 
            

     

Sex : 
M/F 

 
Stratification category: 

 
Stable 

  Date of birth 
   

Smoking: Y/N 
    

At risk 
  Race/ethinicity: Black African, 2. Coloured Alcohol use: Y/N 

    
Decompensated 

 

  

3. 
Indian  

4. 
White 

 
Allergies: Y/N Date stratified: 

     
              Medical history            

                     
         

     
  

                     
                     
       

              Monitoring Tests 
            

TESTS not 
done date results date results date  results date results date results date results 

HbA1c                           

FPG                           

PPG                           

BP                           

K                           

Na                           

Urea                           
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Waist Cir                           

Foot exam                         

Fundoscopy                         

Creatinine                           

Proteinurea                         

GFR                           

BMI                           

Height                           

Weight                           

Lipids profile                         

LDL                           

HDL                           

Triglycerides                         

Cholesterol                         

Urine Dipstik                         

Glucose                           

Protein                           

Ketones                           

Nitrite                           

Haemoglobin                         

Bilirubin                           

Urobilinogen                         

Acetone                           

Leucocytes                         

PH                           

Specific gravity                         
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Date of first prescription 
  

Date Date Date Date 
     drugs     dose frequency Repeat  Repeat Repeat Repeat 
       

 
              

                       
       

 
              

                       
                       
       

 
              

                       
                       
                       
                       
     

              Date of first prescription 
  

Date Date Date Date 
     drugs     dose frequency Repeat Repeat Repeat Repeat   

   
  

  
 

          
 

  
                       
       

 
              

                       
                       
       

 
              

                       
                       
                       
     

              Date of first 
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Date Date Date Date 
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APPENDIX II: UWC ETHICS APPROVAL 
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APPENDIX III: WESTERN CAPE APPROVAL 
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APPENDIX IV: UNIQUE IDENTIFIER 
Unique ID Name  surname Date of birth ID number Clinic name Number Folder  Date captured 

001        

002        

003        

004        

005        

006        

007        

008        

009        

010        

011        

012        

013        

014        

015        
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APPENDIX V: INFORMATION SHEET 
Project Title: Rational drug therapy monitoring in type 2 diabetes mellitus: using glycated 

haemoglobin as a guide for change in therapy 

What is this study about?  

This is a research project being conducted by Khathatso Monanabela a student at the University of the 

Western Cape. The purpose of this study is to describe the use of glycaemic monitoring indicators in 

patients with type 2 diabetes mellitus, classified as stable, treated at primary health care facilities in 

the Cape Town Metropolitan Region in South Africa. Your facility has been purposefully selected for 

our data collection.  

What will I be doing at the facility? 

I will be capturing data into my data collection sheet from your patient medical records. We will be 

identifying patients from your facility through the electronic chronic dispensing unit’s (CDU) 

database. This database provides all the names of stable chronic patients managed at your facility. 

Patients with Type 2 Diabetes Mellitus should appear on this database and will be identified as those 

treated with oral anti-diabetics and insulin. The final selection of patients will only occur once their 

medical records concur with the following inclusion and exclusion criteria. The inclusion criteria in 

the study include patients older than 18 years of age, who have been diagnosed with Type 2 Diabetes 

Mellitus, on treatment for a minimum of 6 months and who have been categorised as stable. 

Exclusion criteria include all patients younger than 18 years of age, patients with Type 1 diabetes 

mellitus, those who have been on treatment for less than 6 months and categorised as ‘at risk’ or 

decompensated. 

How will I keep the identity of your patients confidential? 

The anonymity of your patients will be ensured by the assignment of a unique identifier for each 

patient enrolled in the study. Before data collection from the patient medical record ensues, a unique 

identifier will be assigned to each new participant via a master copy form. The data collection tool 

will only contain the unique identifier assigned to the patient.  The master copy form with the 

identifying information will be kept separate from the data collection sheets and will be available only 

for senior researchers involved in the study to verify and link patient identities across the databases. In 

the two electronic databases using in the study, that is, CDU will be password protected. This 

information, together with the data collection tool, will be kept at the School of Pharmacy of the 

University of the Western Cape. Once the study is completed i.e. research reports and publications 

written, the electronic databases and paper data collection tools will be deleted and destroyed by the 

principle researcher. 
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What are the risks of this research? 

The risks for study participants are minimal as the anonymity protection will ensure confidentiality. 

What are the benefits of this research? 

No direct benefits for the study participants are anticipated. However, indirect benefits might include 

a better understanding of the use of glycated haemoglobin in the management of Type 2 Diabetes 

Mellitus at primary health care facilities which might be followed by recommendations and training to 

improve Type 2 Diabetes Mellitus management overall. 

How did I get permission to access to your facility?   

The researcher had to submit and obtain approval from two committees namely, the University of the 

Western Cape Ethics Committee and the Western Cape Provincial Health Research Committee before 

the study was to be conducted.  

What if you have questions? 

This research is being conducted by Khathatso Monanabela, a student pursuing a Masters in 

Pharmacy at the University of the Western Cape.  If you have any questions about the research study 

itself, please contact; Khathatso Monanabela, Tel 0794456664, kmonanabela@gmail.com. 

Should you have any questions regarding this study or if you wish to report any problems you have 

experienced related to the study, please contact:   

Research supervisor: Dr Renier Coetzee 

School of Pharmacy 

University of the Western Cape 

Tel; 0219593665 

Private Bag X17 

Bellville 7535  

South Africa              

This research has been approved by the University of the Western Cape’s Senate Research Committee 

as well as the Western Cape Provincial Health Research Committee 
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APPENDIX VI: CONSENT FORM 
Title of Research Project:  Rational drug therapy monitoring in type 2 diabetes mellitus: using 

glycated haemoglobin as a guide for change in therapy 

The study has been described to me and my questions about the study have been answered. I 

understand that the researcher had obtained permission to conduct the study from University of the 

Western Cape’s Senate Research Committee as well as the Western Cape Provincial Health Research 

Committee. I understand that the researcher will need access to patient medical records at this 

facility. 

Participant’s name………………………..   

Participant’s signature………………                                 

Date……………………… 

Should you have any questions regarding this study or wish to report any problems 

you have experienced related to the study, please contact the study supervisor: 

Research supervisor: Dr Renier Coetzee 

School of Pharmacy 

University of the Western Cape 

Tel; 0219593665 

Email: recoetzee@uwc.ac.za  

Private Bag X17 

Bellville 7535  

South Africa     
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APPENDIX VII: Treatment regimens and changes in glycated haemoglobin results within target at the 
time of writing prescription 2 (n=38) 

Treatment 
regimen 

Anti-diabetic 
agent  

Prescription 
1 

Prescription2 no 
change 
between 
P1 & P2 

Daily 
Dose 
increased 

Daily 
Dose 
decreased 

Step-up 
regimen 

Step 
down 
regimen 

Lateral 
regimen 
change 

Mono 
therapy 

Metformin 21 21 18 2 0 0 0 1 

 Gliclazide  0 1 0 0 0 0 0 0 

 Glimepiride 0 0 0 0 0 0 0 0 

 Glibenclamide 0 0 0 0 0 0 0 0 

Dual therapy Metformin + 
Gliclazide 

10 10 9 0 0 0 1 0 

 Metformin + 
glimepiride 

0 2 0 0 0 0 0 0 

 Metformin + 
glibenclamide 

4 1 1 0 0 0 3 0 

Mono + 
insulin 

Metformin + 
insulin 

2 2 1 1 0 0 0 0 

 Gliclazide + 
insulin  

0 0 0 0 0 0 0 0 

 Glimepiride + 
insulin 

0 0 0 0 0 0 0 0 
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 Glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Dual + 
insulin 

Metformin + 
Gliclazide + 
insulin 

1 1 1 0 0 0 0 0 

 Metformin + 
glimepiride + 
insulin 

0 0 0 0 0 0 0 0 

 Metformin + 
glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Total   38 38 30 3 0 0 4 1 
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APPENDIX VIII: Treatment regimens and  changes in glycated haemoglobin results outside target at the 
time of writing prescription 2 (n=95) 

Treatment 
regimen 

Anti-diabetic 
agent  

Prescription 
1 

Prescription2 no 
change 
between 
P1 & P2 

Dose 
increase
d 

Dose 
decreased 

Step-up 
regimen 

Step 
down 
regimen 

Lateral 
regimen 
change  

Mono therapy Metformin 30 23 20 2 1 7 0 0 

 Gliclazide  4 2 2 0 0 1 0 1 

 Glimepiride 0 2 0 0 0 0 0 0 

 Glibenclamide 1 0 0 0 0 0 0 1 

Dual therapy Metformin + 
Gliclazide 

27 34 22 3 1 0 0 1 

 Metformin + 
glimepiride 

2 3 1 0 0 0 0 1 

 Metformin + 
glibenclamide 

3 4 2 0 0 0 0 1 

Mono + 
insulin 

Metformin + 
insulin 

11 12 5 6 0 0 0 0 

 Gliclazide + 
insulin  

2 2 1 1 0 0 0 0 

 Glimepiride + 
insulin 

0 0 0 0 0 0 0 0 
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 Glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Dual + insulin Metformin + 
Gliclazide + 
insulin 

9 7 3 2 1 0 3 0 

 Metformin + 
glimepiride + 
insulin 

2 4 1 1 0 0 0 0 

 Metformin + 
glibenclamide 
+ insulin 

4 2 0 2 0 0 0 2 

Total   95 95 57 17 3 8 3 7 
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APPENDIX IX: Treatment regimens and  changes in glycated haemoglobin results within target at the 
time of writing prescription 3 (n=26) 

Treatment 
regimen 

Anti-diabetic 
agent  

Prescription2 Prescription3 no 
change 
between 
P2&P3 

Daily 
dose 
increased 

Daily 
dose 
decreased 

Step-up 
regimen 

Step-
down 
regimen 

Lateral 
regimen 
change 

mono therapy Metformin 13 14 13 0 0 0 0 0 

 Gliclazide  0 0 0 0 0 0 0 0 

 Glimepiride 1 1 1 0 0 0 0 0 

 Glibenclamide 0 0 0 0 0 0 0 0 

Dual therapy Metformin + 
Gliclazide 

5 1 1 0 0 0 1 3 

 Metformin + 
glimepiride 

1 7 1 0 0 0 0 0 

 Metformin + 
glibenclamide 

4 1 1 0 0 0 0 3 

mono + 
insulin 

Metformin + 
insulin 

0 0 0 0 0 0 0 0 

 Gliclazide + 
insulin  

0 0 0 0 0 0 0 0 

 Glimepiride + 
insulin 

0 0 0 0 0 0 0 0 
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 Glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Dual + 
insulin 

Metformin + 
Gliclazide + 
insulin 

2 2 2 0 0 0 0 0 

 Metformin + 
glimepiride + 
insulin 

0 0 0 0 0 0 0 0 

 Metformin + 
glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Total  26 26 19 0 0 0 1 6 
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APPENDIX X: Treatment regimens and changes in glycated haemoglobin results outside target at the 
time of writing prescription 3 (n=86) 

Treatment 
regimen 

Anti-diabetic 
agent  

Prescription2 Prescription3 no 
change 
between 
P2&P3 

Daily 
dose 
increased 

Daily 
dose 
decreased 

Step-up 
regimen 

Step-
down 
regimen 

Lateral 
regimen 
change 

mono therapy Metformin 18 20 16 2 0 0 0 0 

 Gliclazide  2 2 1 0 0 0 0 1 

 Glimepiride 1 1 1 0 0 0 0 0 

 Glibenclamide 0 0 0 0 0 0 0 0 

Dual therapy Metformin + 
Gliclazide 

30 14 13 0 1 0 1 15 

 Metformin + 
glimepiride 

5 21 5 0 0 0 0 0 

 Metformin + 
glibenclamide 

7 4 4 0 0 0 1 2 

mono + 
insulin 

Metformin + 
insulin 

11 12 9 0 2 0 0 0 

 Gliclazide + 
insulin  

1 1 1 0 0 0 0 0 

 Glimepiride + 
insulin 

0 0 0 0 0 0 0 0 
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 Glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Dual + insulin Metformin + 
Gliclazide + 
insulin 

4 2 0 0 0 1 0 3 

 Metformin + 
glimepiride + 
insulin 

5 7 4 0 0 0 0 1 

 Metformin + 
glibenclamide 
+ insulin 

2 2 2 0 0 0 0 0 

Total  86 86 56 2 3 1 2 22 
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APPENDIX XI: Treatment regimens and  changes in fasting plasma glucose results within target at the 
time of writing prescription 2 (n=120) 

Treatment 
regimen 

Anti-diabetic 
agent  

Prescription 
1 

Prescription 
2 

no 
change 
between 
P1 & P2 

Dose 
increased 

Dose 
decreased 

Step-up 
regimen 

Step down 
regimen 

lateral 
regimen 
change 

Mono therapy Metformin 63 59 55 4 0 4 0 0 

 Gliclazide  7 5 5 0 0 1 0 1 

 Glimepiride 0 3 0 0 0 0 0 0 

 Glibenclamide 2 0 0 0 0 0 0 2 

Dual therapy Metformin + 
Gliclazide 

27 28 24 0 1 0 0 2 

 Metformin + 
glimepiride 

0 4 0 0 0 0 0 0 

 Metformin + 
glibenclamide 

9 7 5 0 0 0 0 4 

Mono + 
insulin 

Metformin + 
insulin 

8 8 8 0 0 0 0 0 

 Gliclazide + 
insulin  

0 1 0 0 0 0 0 0 

 Glimepiride + 
insulin 

0 0 0 0 0 0 0 0 
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 Glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Dual + 
insulin 

Metformin + 
Gliclazide + 
insulin 

4 4 2 0 1 0 1 0 

 Metformin + 
glimepiride + 
insulin 

0 1 0 0 0 0 0 0 

 Metformin + 
glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Total   120 120 99 4 2 5 1 9 
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APPENDIX XII: Treatment regimens and  changes in  fasting plasma glucose results outside target at the 
time of writing prescription 2 (n=433) 

Treatment 
regimen 

Anti-diabetic 
agent  

Prescription 
1 

Prescription2 no 
change 
between 
P1 & P2 

Dose 
increased 

Dose 
decreased 

Step- 
up 
regimen 

Step 
down 
regimen 

lateral 
regimen 
change 

Mono therapy Metformin 129 124 112 4 2 8 0 3 

 Gliclazide  14 13 11 1 0 1 0 1 

 Glimepiride 0 4 0 0 0 0 0 0 

 Glibenclamide 2 0 0 0 0 0 0 2 

Dual therapy Metformin + 
Gliclazide 

144 149 118 11 5 1 4 5 

 Metformin + 
glimepiride 

11 24 8 0 0 0 2 1 

 Metformin + 
glibenclamide 

35 20 17 1 0 0 1 16 

Mono + 
insulin 

Metformin + 
insulin 

43 46 32 5 3 0 0 3 

 Gliclazide + 
insulin  

6 5 4 0 1 0 0 1 

 Glimepiride + 
insulin 

0 0 0 0 0 0 0 0 
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 Glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Dual + insulin Metformin + 
Gliclazide + 
insulin 

39 37 21 5 3 1 3 6 

 Metformin + 
glimepiride + 
insulin 

3 6 2 1 0 0 0 0 

 Metformin + 
glibenclamide 
+ insulin 

7 5 4 1 0 0 0 2 

Total   433 433 329 29 14 11 10 40 
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APPENDIX XIII: Treatment regimens and  changes in fasting plasma glucose results within target at the 
time of writing prescription 3 (n=118) 

Treatment 
regimen 

Anti-diabetic 
agent  

prescription 
2 

prescription 
3 

no 
change 
between 
P2 & P3 

Daily 
dose 
increased 

Daily 
dose 
decreased 

Step-up 
regimen  

Step 
down 
regimen 

Lateral 
regimen 
change 

mono therapy Metformin 57 59 55 2 0 0 0 0 

 Gliclazide  4 4 1 1 0 0 0 2 

 Glimepiride 1 5 1 0 0 0 0 0 

 Glibenclamide 0 0 0 0 0 0 0 0 

Dual therapy Metformin + 
Gliclazide 

34 17 17 0 0 0 6 11 

 Metformin + 
glimepiride 

1 13 1 0 0 0 0 0 

 Metformin + 
glibenclamide 

3 3 1 0 0 0 1 1 

mono + 
insulin 

Metformin + 
insulin 

8 7 7 0 0 0 0 1 

 Gliclazide + 
insulin  

2 2 1 1 0 0 0 0 

 Glimepiride + 
insulin 

0 0 0 0 0 0 0 0 
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 Glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Dual + insulin Metformin + 
Gliclazide + 
insulin 

7 6 6 0 0 0 0 1 

 Metformin + 
glimepiride + 
insulin 

0 1 0 0 0 0 0 0 

 Metformin + 
glibenclamide 
+ insulin 

1 1 1 0 0 0 0 0 

  118 118 91 4 0 0 7 16 
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APPENDIX XIV: Treatment regimens and  changes in  fasting plasma glucose results outside target at 
the time of writing prescription 3 (n=419) 

Treatment 
regimen 

Anti-diabetic 
agent  

prescription 
2 

prescription 
3 

no 
change 
between 
P2 & P3 

Daily 
dose 
increased 

Daily 
dose 
decreased 

Step-up 
regimen  

Step 
down 
regimen 

Lateral 
regimen 
change 

mono therapy Metformin 121 127 113 3 0 5 0 0 

 Gliclazide  14 8 7 0 0 0 0 7 

 Glimepiride 6 10 5 0 1 0 0 0 

 Glibenclamide 0 0 0 0 0 0 0 0 

Dual therapy Metformin + 
Gliclazide 

136 79 65 8 1 0 0 62 

 Metformin + 
glimepiride 

26 90 21 1 0 0 1 3 

 Metformin + 
glibenclamide 

21 11 11 0 0 0 3 7 

mono + 
insulin 

Metformin + 
insulin 

44 45 37 3 1 0 0 3 

 Gliclazide + 
insulin  

4 3 3 0 0 0 0 1 

 Glimepiride + 
insulin 

0 0 0 0 0 0 0 0 
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 Glibenclamide 
+ insulin 

0 0 0 0 0 0 0 0 

Dual + insulin Metformin + 
Gliclazide + 
insulin 

35 19 10 3 1 0 0 21 

 Metformin + 
glimepiride + 
insulin 

8 25 7 0 0 0 1 0 

 Metformin + 
glibenclamide 
+ insulin 

4 2 1 0 0 0 0 3 

  419 419 280 18 4 5 5 107 
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