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W) Check for updates

Background: The risk of complications from type 2 diabetes mellitus (T2DM) is high. Achieving targets reduces the morbidity
and mortality. This study aims to assess whether patients at the Helen Joseph Hospital’s Diabetic Clinic are meeting the 2012
SEMDSA targets for diabetes.

Methods: A retrospective clinical audit was carried out. The files of 321 patients with T2DM were reviewed. Glycated
haemoglobin (HbA1c), blood pressure, abdominal circumference and lipograms were assessed.

Results: The study population comprised majority black (n=143; 44.6%) and coloured (n=109; 34%) patients and was
predominantly female (n=200; 62.3%). The mean age was 59.4 years (SD 9.9 years). In total, 89.1% (n=286) had
hypertension, and 82.2% (n = 264) dyslipidaemia. The metabolic syndrome criteria were fulfilled by 266 (91.2%) patients. The
majority did not exercise (n=174; 56.3%). A small number smoked (n=39; 12.5%) and used alcohol (n =33; 10.6%). Mean
HbA1c was 9.5% (SD 2.4; range 3.9-16.9%). Only 49 (15.3%) achieved the target HbA1c. Target blood pressure was achieved
by 72 patients (25%). LDL target was achieved by 71 (22.6%) and abdominal circumference by 32 (11%) patients.
Conclusions: Despite adequate protocols and access to tertiary medical care, a very small percentage of patients are achieving
proposed targets. The reasons for this are likely multi-fold and further analysis is required to assess these.
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Introduction

The rapid rise in prevalence of diabetes mellitus (DM) in the last
few decades has generated concern globally." The socio-econ-
omic concerns stemming from this disease and its complications
are extensive, affecting all levels of society.>* Early recognition,
diagnosis and implementation of treatment, continuous access
to appropriate medications, treatment of concomitant medical
problems and vigilant screening and recognition of compli-
cations is imperative in the management of DM. For this
reason, Diabetic Societies worldwide have proposed guidelines
to assist clinicians.>®

The establishment of specialised diabetic clinics is an attempt
to improve access to health care and a continuous supply of
medication for all individuals.> At hospital level, diabetic
clinics are referral centres for the complicated and often diffi-
cult to treat patients. Regular audits of these institutions allow
management to assess systems and protocols and address
areas of concern.®

Audits of diabetic clinics, in South Africa and internationally,
reveal that even with evidence-based guidelines only small
numbers of patients are able to achieve set targets.”® In a
2009 audit of Charlotte Maxeke Academic Hospital, Helen
Joseph Hospital and Chris Hani Baragwanth Hospital by Dr
A. Klisiewicz assessing achievement of targets in diabetic
patients, 30.7% of patients had a target glycated haemoglobin
(HbA1c) of < 7%, 21.3% reached target SBP < 130 mmHg,
40.2% reached target DBP < 80 mmHg, 50.7% of patients
achieved target LDL cholesterol of < 2mmol/l and 70.2% of

patients were classified as overweight and obese with the
majority having abdominal circumferences greater than the rec-
ommended values.’

Pinchevsky et al. demonstrated a decline in percentage of
patients achieving targets between the years 2009 and 2013
in their audit of the Charlotte Maxeke Johannesburg Academic
Hospital diabetic clinic.'® Target HbA1c of < 7% was achieved
in 25.4% of the cohort in 2009 and 15.5% in 2013; BP target of
< 140/90 mmHg in 35.9% in 2009 and 49.6% in 2013 and LDL
cholesterol targets were achieved in 72.7% in 2013 as compared
with 47.7% in 2009.'°

The South African cohort of the International Diabetes Manage-
ment Practices Study also demonstrated very low target
achievement rates in private South African hospitals, with
patients on insulin therapy having higher mean HbA1c levels
than those on oral hypoglycaemic agents.'" International
studies reveal only slightly better results with the greatest
level of target achievement in resource-rich developed
countries.'®2713

This audit was designed to assess whether the patients at the
Helen Joseph Diabetic Clinic are achieving the recommended
targets set out by the Society for Endocrinology, Metabolism
and Diabetes South Africa (SEMDSA) 2012 Guidelines for Dia-
betes Management. The results obtained in this study will be
used to assess whether current treatment and education proto-
cols are adequate and to identify areas where further research
and interventions are required.
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Aims

The primary aim of this study was to evaluate whether target
HbA1c levels are achieved among patients attending the Dia-
betic Clinic. Secondary objectives were to determine whether
targets for blood pressure, waist circumference and serum
lipids were being achieved in these patients and, lastly, to deter-
mine the prevalence of obesity based on the WHO definition
and the prevalence of the metabolic syndrome based on the
harmonised definition of the metabolic syndrome.

Methods

Study design

A retrospective cross-sectional clinical audit of the Helen Joseph
Academic Hospital Diabetic Clinic for the defined date range of
the March 1, 2015-April 30, 2015 was conducted. Records of all
patients attending the diabetic clinic were assessed. The records
of all patients with type 2 diabetes mellitus (T2DM) for a period
of greater than five years and who were on either insulin only
therapy or insulin and metformin therapy were included in the
study. The records of patients with type 1 diabetes (T1DM)
and those patients with T2DM on only oral hypoglycaemic
agents were excluded from the study. The reason for the exclu-
sion of patients on oral hypoglycaemic agents alone was due to
the fact that at Helen Joseph Hospital these patients are usually
followed up at the hospital medical outpatients (MOPD) clinic
and only referred to the Diabetic Clinic when insulin initiation
is required. The records of 321 patients fulfilled the inclusion cri-
teria and were entered into the data collection set.

Data collection

Demographics and other descriptive characteristics were
obtained from institutional records. The list of medications pre-
scribed at the last clinic visit was used. As per records, infor-
mation on exercise, smoking and alcohol use are noted in a
yes/no format without being quantified and was thus recorded
as such.

Clinical parameters are measured by nursing staff on duty at
every visit and inter-observer variability is possible. Height is
measured using a standardised height metre. Weight using a
standardised scale is measured with patients standing barefoot
without support. Body mass index (BMI) is calculated from the
patient’s weight and height using Quetelet's formula (weight
(kg)/height (m) x height (m)). Abdominal circumference is
measured using the International Diabetes Federation (IDF)
measuring tape placed at 2 cm above the anterior superior
iliac crest with the patient standing. Blood pressure (BP) is
measured using the Mindray vs-800 calibrated automatic sphyg-
momanometer (Mindray, Shenzhen, PR China). An average of
the last three measurements was used in order to compensate
for the phenomenon of white coat hypertension.

As Helen Joseph Hospital is a public sector hospital, blood
samples are processed by the National Health Laboratory Ser-
vices (NHLS). The last recorded glycated haemoglobin (HbA1c)
value and random serum lipograms were used for analysis.

Data were recorded on data sheets and then put into the
Research Electronic Data Capture (REDCap: https://www.
project-redcap.org/) web-based application. Once all data were
recorded, a data report formed in REDCap was transferred to
Microsoft Office Excel (Microsoft Corp, Redmond, WA, USA) for
analysis.

Targets used in this study

The targets set out by 2012 SEMDSA guideline for the manage-
ment of T2DM were used in this study.” Target HbA1c used for
the purpose of this study was 7% or lower, which is the
SEMDSA recommended guideline for the majority of patients.”
The reason for this was that though the SEMDSA guidelines
for target HbA1c differ according to age, prevalence of cardio-
vascular risk factors, hypoglycaemic unawareness and general
overall prognosis, no clear outline of age range and prognosis
is given.” Additionally, data collected during this study did not
include patient factors that allow for a higher HbA1c, such as
recurrent hypoglycaemic events, hypoglycaemic unawareness
and the presence of target organ damage. The blood pressure
target was set as < 140/90. Waist circumference target was
taken to be < 80cm for females and < 94cm for males. Targets
for cholesterol are as follows: total cholesterol < 4.5mmol/l; tri-
glycerides < 1.7mmol/l; HDL > 1.2mmol/l for women and >
1.0mmol/l for men; and an LDL cholesterol target of <
1.8mmol/l.

The WHO Classification for obesity and the harmonised criteria
for the clinical diagnosis of the metabolic syndrome was used
to classify the patients.’®

Statistical and data analysis

Data analysis was performed by a statistician and carried out
using SAS version 9.4 for Windows (SAS Institute, Cary, NC
USA). Descriptive analysis of the data was carried out as
follows. Categorical variables were summarised by frequency
and percentage tabulation, and illustrated by means of bar
charts. Continuous variables were summarised by the mean,
standard deviation, median and interquartile range, and their
distribution illustrated by means of histograms. The prevalence
of patients who met each of the treatment goals was estimated,
together with 95% confidence intervals. The association
between target achievement and insulin regimen was analysed
by means of a chi-square test. The 5% significance level was
used throughout.

Results

Demographics

The study population comprised 321 patients aged 30-88 years
old, with a mean age of 59.4 years (SD 9.9). Complete demo-
graphic data can be seen in Table 1. The cohort compromised
majority black (n=143; 44.6%) and coloured (n=109; 34%)
patients. This sample was predominantly female (n=200,
62.3%). The year of diagnosis ranged between 1973 and 2010.
The majority of patients had a sedentary lifestyle: 174 patients
(56.3%) did not exercise. In addition, a small number of patients
in this study population smoked (n=39; 12.5%) and used
alcohol (n=33; 10.6%).

A large proportion of patients had concomitant hypertension
(n=286; 89.1%) and dyslipidaemia (n = 264; 82.2%). More than
half of the patients were classified as obese according to the
WHO classification. A staggering 91.2% (n=266) fulfilled the
criteria for diagnosis of the metabolic syndrome.

The following insulin regimens were used: NPH insulin only
11.2% (n=36), pre-mix 30/70 insulin (30% short acting/70%
NPH insulin) 73.2% (n=235), basal-bolus (NPH and short-
acting insulin) 4.6% (n=47) and pre-mix 30/70 plus short-
acting insulin combination 0.9% (n=3). Analysis of the small
number of patients in the pre-mix 30/70 plus short-acting
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Table 1: Demographic data

Table 2: Medications used

Number Number of Percentage of
Variable Category (n =321) % Medication patients patients
Gender Female 200 62.3 Statin 294 91.6
Male 121 377 (simvastatin)
Ethnicity Black 143 446 ASA 280 87.2
Coloured 109 340 ACE-I/ARB 258 80.4
Indian 44 137 Metformin 228 71.0
White 25 78 Diuretic 216 67.3
Co-morbidities Hypertension 286 89.1 CcB 191 59.5
Dyslipidaemia 264 82.2 B-blocker 52 —
HIV 15 47 Trepiline 75 234
Thyroid disease 14 44 A7 73 ZE
None 8 25 Alpha blocker 50 15.6
Exercise Yes 174 563 L 25 =
No 135 437 Carbamazepine 21 6.5
Unknown 12 37 Fibrate 7 22
Smoking Yes 39 125 Allopurinol 7 22
Never 220 707 Colchicine 3 0.9
Ex-smoker 52 16.7 Thyroxine 3 09
Unknown 10 3.1 Other 15 47
Alcohol use Yes 33 10.6
No 277 894 insulin combination group would not have revealed any signifi-
Ui 705 " 34 cant results, therefore this group was excluded from further
Medication Pre-mix 30/70 insulin 235 732 analysis.
Basal bolus (NPH + short- 47 14.6
acils) Metformin was used in 72.5% (n = 228) of patients. Of note, the
NPH insulin 36 1.2 majority of patients were being treated with statins, aspirin and
Pre-mix 30/70 + short-acting 3 0.9 angiotensin converting enzyme inhibitors. A complete list of
BMI (kg/m?) <30 127 423 medications used can be found in Table 2.
30-34.9 84 28.0
35-39.9 56 187 Achievement of targets
> =40 33 11.0 Table 3 shows detailed analysis of each variable. Figure 1 and
Unknown 21 65 Table 4 depict the percentage of patients achieving targets.
Metabolic syndrome > = 3 criteria 266 90.2
0-2 criteria 29 9.8 Anthropometric measurements
Unknown 26 8.1 The mean average systolic BP was 144 mmHg (SD 20; range

BMI =body mass index. Metabolic syndrome as per International Harmonised
Criteria.

Table 3: Analysis of variables

98-245 mmHg) and the mean average diastolic BP was 81
mmHg (SD 11; range 53-112 mmHg). Only 72 patients achieved
the target BP of < 140/90mmHg (25.1%; 95% Cl=20.2-30.5).

Interquartile

Variable n Mean sD Median range Minimum Maximum
Age (years) 321 594 9.9 60.0 53.0 66.0 30.0 88.0
BMI (kg/mz) 300 321 8.8 3103 26.6 36.0 16.8 103.8
WC (male) (cm) 111 106 16 105 94 114 72 160
WC (female) (cm) 181 109 15 108 101 117 55 157
SBP (average) (mmHg) 287 144 20 143 129 157 98 245
DBP (average) (mmHg) 287 81 1 82 73 88 53 122
HbA1c (%) 321 9.5 24 9.4 7.8 1.1 39 16.2
Total cholesterol (mmol/l) 315 446 1.09 435 3.62 5.16 2.05 9.28
Triglycerides (mmol/l) 313 1.89 1.27 1.61 1.09 2.20 0.43 11.70
HDL cholesterol (male) (mmol/l) 116 1.07 0.29 1.03 0.90 117 0.57 2.77
HDL cholesterol (female) (mmol/l) 197 1.16 0.34 1.10 0.91 1.38 0.60 2.52
LDL cholesterol (mmol/l) 301 249 0.91 2.36 1.89 3.01 0.29 6.03

SD = standard deviation; BMI = body mass index; WC = waist circumference; SBP = systolic blood pressure; DBP = diastolic blood pressure, HbA1c = glycated haemoglobin;

HDL = high-density lipoprotein; LDL = low-density lipoprotein.
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Table 4: Patients who meet targets

Measurement n % 95% Cl (%)

SBP (n =287) 131 45.6 40.0 51.6
DBP (n=287) 131 45.6 40.0 51.6
BP (< = 140/80 mm Hg) (n = 287) 72 25.1 20.2 30.5
Waist circumference (n =292) 32 11.0 79 15.1
BMI (n =300) 127 423 36.7 48.1
HbA1c (n=321) 49 153 11.5 19.7
Total cholesterol (n=315) 169 53.7 48.0 59.3
Triglycerides (n=313) 167 534 47.7 59.0
HDL cholesterol (n=313) 135 43.1 376 48.8
LDL cholesterol (n=314) 71 22.6 18.1 276

BMI=body mass index; SBP =systolic blood pressure; DBP = diastolic blood
pressure, BP =blood pressure; HbAlc=glycated haemoglobin; HDL = high-
density lipoprotein; LDL = low-density lipoprotein.

Mean waist circumference was found to be 109 cm for females
(SD 16 cm; range 72-160 cm) and 106 cm for male (SD 15 cm;
range 55-157 cm) and only 32 patients (11%; 95% Cl 7.9-15.1)
had a waist circumference measurement that did not meet cri-
teria for central obesity.

Blood results

The mean HbA1c in this study population was 9.5% (SD 2.4;
range 3.9-16.2%). Only 49 (15.3%; 95% Cl 11.5-19.7) achieved
the target HbA1c of 7% or less. Figure 2 depicts the range of
HbA1c. There was no significant association between patients
with HbA1c at target and insulin regimen used (p=0.85).
Table 5 illustrates the relationship between insulin regimen
and HbA1c. There was, however, a higher mean HbA1c level
amongst patients on basal bolus than those using other regi-
mens, even when controlling for co-morbidities.

Analysis of lipograms revealed unequally distributed data with:
median total cholesterol of 4.4 mmol/I (IQR 3.6-5.2), median tri-
glyceride level of 1.6 mmol/I (IQR 1.1-2.2), median LDL choles-
terol of 2.4 mmol/I (IQR 1.9-3.0) and median HDL cholesterol
level of 1.0 mmol/I (IQR 0.9-1.2) for males and 1.1 mmol/I (IQR
0.9-1.4) for females. Only 71 patients (22.6%; 95% Cl
18.1-27.6%) had LDL cholesterol levels below the target.
61.3% (n=192) and 46.6% (n = 146) of patients had low HDL
cholesterol and high triglyceride levels respectively.

Discussion

The consequences of untreated and uncontrolled T2DM can be
dire. Treatment of T2DM requires not only glycaemic control but
control of other concomitant cardiovascular risk factors. The
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Figure 2: HbA1c range.

2012 SEMDSA guidelines for the treatment of T2DM have set
out targets for treatment that are evidence based and provide
the necessary cardiovascular risk protection.” This audit of the
Helen Joseph Hospital Diabetic clinic revealed sub-optimal man-
agement of T2DM patients with very low rates of targets
attained in all areas.

The Diabetic Clinic at Helen Joseph Hospital is a referral clinic for
the MOPD, the Polyclinic (a primary health care clinic based at
the hospital), as well as the regional and district level clinics.
Due to its nature as being a tertiary referral centre, most patients
referred are either poorly controlled or have significant co-mor-
bidities or complications. Once patients have achieved and
maintained a good level of control, they are often stepped
down back to their respective referral clinics. These factors
could possibly explain the higher level of HbA1c and other car-
diovascular risk factors found in this cohort.

Our cohort of 321 patients consisted mainly of black and
coloured patients consistent with the South African demo-
graphic, the drainage area of the hospital and the individuals
that reported using public healthcare facilities in the last
South African Household Survey.'” Female predominance is con-
sistent with findings from Hilawe et al. and cohorts noted in
other studies.”'® Similarly the mean age of 59.4 years is in
keeping with other cohorts.">'>

Rates of smoking in this study population were found to be
lower than the reported South African national average.' Use
of alcohol was also noted in only a small percentage of patients.
Though these rates are low, considering the fact that both
smoking and excessive alcohol use confer additional risk in

Total cholesterol (n = 315) 53.7
Triglycerides (n=313) i | 534
SBP (n=287) [ | 456
DBP (n=287) | | 4556
HDL cholesterol (n = 313) i | 431
BP (<=140/80 mm Hg) (n = 287) [T ] 251
LDL cholesterol (n=314) :I 22.6
Waist circumference (n=292) :l 11.0
0 1 b 26 30 46 5‘0 6‘0 76 8‘0 9‘0 100

% OF PATIENTS WHO MET TARGET

Figure 1: Percentage of patients who met targets. SBP = systolic blood pressure; DBP = diastolic blood pressure, HDL = high-density lipoprotein; LDL =

low-density lipoprotein.
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Table 5: Relationship between insulin regimen and HbA1c

Insulin type n % Mean SD Minimum Maximum HbA1c < 7% HbA1c > 7%
Biphasic insulin 235 732 94 24 39 14.8 15.7 84.3
Basal bolus 47 14.6 104 25 47 16.2 128 87.2
Basal insulin 36 11.2 94 24 5.7 15.0 16.7 833

terms of cardiovascular disease and other complications, it is
imperative that patients who require assistance with cessation
of these risk activities be identified and helped.

The low numbers of patients with HIV/AIDS in this cohort is sur-
prising, considering the high prevalence of HIV/AIDS in South
Africa.?® This is most likely due to a combination of underreport-
ing by patients and under-screening by clinicians. Another
reason may be that these patients are not being referred to
the Diabetic Clinic (due to limited capacity) and are being
treated at either the MOPD clinic or the HIV clinic. The inter-
actions between HIV/AIDS and NCDs as well as their treatments
have been well documented.?’™2* It is thus evident that further
measures need to be taken within this diabetic clinic to ensure
adequate screening and treatment for HIV/AIDS.

The high prevalence of obesity, hypertension and dyslipidaemia
is reflective of the global rise in the metabolic syndrome.'® Con-
sidering the higher risk of cardiovascular disease and other com-
plications in patients diagnosed with the metabolic syndrome,
this is disquieting. Even more perturbing is the very low rates
of achievement of HbAlc, BP and lipid targets set by the
SEMDSA diabetes guidelines.”® Target attainment in this
cohort includes HbATc < 7% in 15.3%, BP < 140/90 in 25.1%,
LDL-C < 1.8mmol/l in 53.4% and recommended waist circumfer-
ence in 11%.

On comparison with other studies, both national and inter-
national, the Helen Joseph Diabetes Clinic is achieving much
lower rates of attaining targets than other clinics. In a 2009
audit of Johannesburg teaching hospitals, Klisiewicz and Rahl
found higher rates for attainment of HbA1c (30.7%) and BP (sys-
tolic BP 21.3%, diastolic BP 40.2%) targets, with a similar percen-
tage of patients achieving LDL-C targets. Lower BP targets of
< 130/80 and a higher LDL-C target of < 2.5mmol/l were used.’

The 2013 Pinchevsky et al. audit of the Charlotte Maxeke Academic
Hospital Diabetic Clinic revealed a similar percentage of patients
attaining HbA1c targets (15.5%) to that in this study. However, a
much higher percentage of patients attained BP target of < 140/
90 (49.6%) and LDL-C of < 2.5mmol/I (72.7%).'° Amod et al. demon-
strated a 30% target HbA1c attainment in South African private
hospitals and international diabetic clinics’ attainment of target
HbA1c ranges between 30% and 60% as demonstrated in the
meta-analysis by Pinchevsky et al. in 2015.”"" The attainment of
BP and LDL-C targets also show wide variability depending on
countries’ income level and access to resources. Most studies
omit waist circumference and BMI/obesity targets, which makes
comparison with this population difficult.

Importantly, we must note the heterogeneity of the study popu-
lations. Whilst this study focused on insulin-dependent T2DM
patients, others comprise either a mix of patients with both
T1DM and T2DM or all patients with T2DM, regardless of treat-
ment regimen. Additionally, the majority of studies looking at
similar outcomes have been carried out in primary health care
settings as opposed to specialised diabetic clinics like the one

at Helen Joseph Hospital. Still, the trend in many of these
studies is lower levels of target achievement in individuals
with T2DM who are on insulin-based therapy, as opposed to
those receiving oral hypoglycaemic agents.”

Numerous other factors for poor attainments of targets have
been noted in other studies.?® These reasons encompass
patient, caregiver and system factors that influence outcomes.
The most pertinent factors include education of diabetic clinic
staff and patients; weight management focusing on nutrition
and exercise; access to adequate, healthy food and appropriate
medications; the ability to self-monitor glucose; and psychoso-
cial factors relating to the patient’s perceived burden of illness,
fears of complications and treatment and depression. Further
analysis is imperative in order to assess which of these barriers
is prevalent in the Helen Joseph Hospital Diabetic Clinic, in
order for appropriate intervention programmes to be designed.

This study has a number of limitations. The study cohort comprised
only insulin-dependent T2DM patients at a referral centre for diffi-
cult to control patients and thus the very low levels of target attain-
ment are not reflective of the general diabetic population. The
cross-sectional design of the study does not allow assessment of
whether patients referred to this clinic improve over time. A pro-
spective study of these patients would provide more information
in this regard and thus offer a better assessment of the current pro-
tocols. With the exception of HbA1lc, the relationship of target
achievement to the type and dose of medication was not assessed.
Additionally, factors affecting HbA1c levels were not identified and
individualised HbA1c targets were not applied to the patients in
the cohort. Lastly, factors that affect the attainment of appropriate
targets were not evaluated.

Conclusion

With current hospital protocols and access to tertiary medical
care, only a very small percentage of patients at the diabetic
clinic are achieving proposed targets. Other audits have
revealed a range of reasons for poor control in their patients.
More comprehensive analysis is required to assess the reasons
in this clinic if we are to address the problem with the
urgency it requires. Ultimately, the goal is to offer the best poss-
ible treatment to our ever-increasing diabetic population.

Ethics committee approval — The University of Witwatersrand
Ethics Committee and the Helen Joseph Hospital Ethics Commit-
tee approved the study (Clearance certificate no: M151193).

Disclosure statement — No potential conflict of interest was
reported by the authors.
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