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Abstract

Aim To evaluate the effectiveness of group education, led by health promoters using a guiding style, for people with
Type 2 diabetes in public sector community health centres in Cape Town.

Methods This was a pragmatic clustered randomized controlled trial with 17 randomly selected intervention and 17
control sites. A total of 860 patients with Type 2 diabetes, regardless of therapy used, were recruited from the control
sites and 710 were recruited from the intervention sites. The control sites offered usual care, while the intervention sites
offered a total of four monthly sessions of group diabetes education led by a health promoter. Participants were
measured at baseline and 12 months later. Primary outcomes were diabetes self-care activities, 5% weight loss and a 1%
reduction in HbA . levels. Secondary outcomes were self-efficacy, locus of control, mean blood pressure, mean weight
loss, mean waist circumference, mean HbA ;. and mean total cholesterol levels and quality of life.

Results A total of 422 (59.4%) participants in the intervention group did not attend any education sessions. No
significant improvement was found in any of the primary or secondary outcomes, apart from a significant reduction in
mean systolic (-4.65 mmHg, 95% CI 9.18 to -0.12; P = 0.04) and diastolic blood pressure (-3.30 mmHg, 95% CI -5.35
to -1.26; P = 0.002). Process evaluation suggested that there were problems with finding suitable space for group
education in these under-resourced settings, with patient attendance and with full adoption of a guiding style by the
health promoters.

Conclusion The reported effectiveness of group diabetes education offered by more highly trained professionals, in
well-resourced settings, was not replicated in the present study, although the reduction in participants’ mean blood
pressure is likely to be of clinical significance.
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. 2011, which represents 1.9 million people with diabetes [1].
Introduction . L .
In urbanized communities in Cape Town, rates as high as

The greatest increase in the prevalence of Type 2 diabetes
over the next 20 years will be in developing economies [1].
South Africa is at the forefront of this increase and has higher
baseline prevalence rates than most other African countries
[1-3]. The International Diabetes Federation estimates that
the diabetes prevalence rate in South Africa was > 6% in
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28% have been reported [2].

Low- and middle-income countries not only have higher
predicted increases in prevalence rates, but people diagnosed
with diabetes in such countries also have worse glycaemic
control than in high-income countries [1]. More people with
diabetes remain undiagnosed in Africa than in other regions
[1]. Poor glycaemic control leads to higher rates of compli-
cations at a younger age. In South Africa, Type 2 diabetes
already contributes substantially to the burden of disease and
is the fourth commonest diagnosis seen in ambulatory
primary care clinics [4,5].
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What’s new?

* The study adds to the scarce literature on diabetes
education in Africa in the face of a growing public
health problem in this continent.

e The study demonstrates a statistically and clinically
significant reduction in participants’ mean blood
pressure 1 year after the educational intervention.

e The study adds to the small amount of literature on
group motivational interviewing type interventions for
diabetes.

* The study adds to the small amount of literature on the
use of lower-/mid-level health workers for diabetes
education.

In Africa, care for diabetes had been overshadowed by
vertical programmes focused on HIV/AIDS, tuberculosis,
malaria, pneumonia, diarrhoea and other infectious diseases
[6,7]. Health services are often not organized for the needs of
chronic non-communicable diseases, and health workers lack
the knowledge and skills to manage such diseases. Health
workers themselves are scarce and healthcare requires
task-shifting to less trained cadres in order to cope with the
workload [6]. In South Africa primary care is predominantly
offered by clinical nurse practitioners who may have had
limited training in non-communicable diseases and are
restricted in what they can prescribe independently [5,8].

In Cape Town the quality of care for patients with diabetes
has improved from a low baseline over recent years [9]. This
improvement was in part driven by an appreciative inquiry
process that focused on improving the annual review of
patients with diabetes and worked with all the staff involved
in diabetes care [10]. This inquiry process recognized that
one of the major deficiencies was a lack of a structured and
systematic approach to education. The staff recommended
that such an approach be developed to offer group education
which would be delivered by health promoters. Health
promoters are lay people employed by community health
centres who have been trained to deliver health education
messages and to counsel patients. Patients’ first choice of
health promotion method in Cape Town was individual
counselling from a doctor, but they were also open to health
promotion in groups and from other health workers [11].
Patients prefer education that is given during scheduled
routine visits [12]. Health promoters in Cape Town have
been shown to have a level of knowledge regarding lifestyle
modification similar to that of local doctors and much better
than that of nurse practitioners [8].

A Cochrane systematic review of group education in
diabetes concluded that such education had a significant
effect on HbA;. and fasting blood glucose levels, body
weight, systolic blood pressure and diabetes knowledge at
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6-12 months [13]. There was also a reduced need for
medication. A more recent meta-analysis of group-based
diabetes self-management education similarly concluded that
it had a significant effect on HbA;. and fasting blood glucose
levels, body weight, diabetes knowledge, self-efficacy,
patient satisfaction and self-management skills at 6-
12 months [14]. There was no effect seen on BMI, blood
pressure or lipid profiles. Notably, none of the studies in
these reviews was conducted in Africa and most of the
studies included highly trained staff such as doctors,
specialist nurses or dieticians.

The effects of one-off educational programmes may
dissipate in subsequent years if not reinforced and more
evidence is needed for the long-term benefits [15]; however,
the results of lifestyle interventions in the short term are
thought to be cost-effective [16]. In more highly resourced
settings, educational programmes have also been targeted at
specific groups of patients with Type 2 diabetes, such as
those newly diagnosed and those on insulin. In our context,
with no systematic educational programmes in place, the
establishment of structured education to raise patients’ basic
understanding and to support essential lifestyle modification
was the initial goal rather than differentiation into specific
target groups. For this reason, the present study included all
patients with Type 2 diabetes regardless of duration or type
of therapy. The style of counselling is also thought to be
important and, in particular, a guiding style that emphasizes
collaboration, respect for choice and control, evocation of
ideas about change and empathic listening has been high-
lighted as appropriate to behaviour change counselling. This
guiding style is derived from motivational interviewing [17].

The present study aimed to evaluate an approach to group
education for people with Type 2 diabetes in public sector
community health centres in the Cape Town metropolitan
area, where education was delivered by health promoters
using a guiding style of communication.

Group diabetes education was evaluated by means of a
pragmatic cluster randomized controlled trial; the full
research proposal has been published elsewhere [18]. The
primary outcome measures were defined as improved diabe-
tes self-care activities, 5% weight loss, and a 1% reduction in
HbA,. level. Secondary outcomes were improved diabe-
tes-specific self-efficacy, locus of control, mean blood
pressure, mean weight loss, mean waist circumference, mean
HbA . and mean total cholesterol levels, and quality of life.

Patients with Type 2 diabetes attending 45 community
health centres in the working class areas of the Cape Town
Metropole were the target population. Data from a previous
study in the same population (7 = 450, 18 clinics) showed
that the mean (sp) HbA . was 73 mmol/mol [8.8% (3.3)] and
intraclass correlation 0.1 [19]. Similarly, the mean (sp)

© 2014 The Authors.
Diabetic Medicine published by John Wiley & Sons Ltd on behalf of Diabetes UK.



Research article

weight was 78.2 (16.7) kg and intraclass correlation 0.05.
These figures were used to calculate the sample and cluster
size for a 5% weight reduction and a 1% reduction in
HDbA .. Based on a level of significance of 0.05 and a power
of 0.8 the study required 17 clusters in each arm with 40
patients per cluster. The total sample size, therefore, would
be 34 clusters (health centres) and 1360 patients.

Out of 41 community health centres, 34 agreed to
participate and were randomly allocated by computer-gen-
erated random numbers to either control or intervention
groups. All patients with Type 2 diabetes attending the
selected health centre on the recruitment days were invited to
participate in the study. All patients with Type 2 diabetes
who gave consent, regardless of the type of medication (oral
and/or insulin) or time since diagnosis, were included.
Patients with Type 1 diabetes, those who refused consent,
or those who were judged unable to participate (e.g. those
who were acutely ill) were excluded.

The intervention consisted of four 60-min sessions of
group education that focused on understanding diabetes,
living a healthy lifestyle, understanding the medication and
avoiding complications. Although the training manual antic-
ipated the sessions would last up to 120 min, in reality the
sessions lasted up to 60 min. Health promoters recruited
from the district health services were trained over a total of
6 days to deliver each session within the facility, using a
guiding style of communication based on motivational
interviewing principles and skills [17]. Resource materials
for group activities were developed for each session and the
training manual was published elsewhere [18]. The resource
materials were made available in English, Afrikaans and
Xhosa as necessary. Health promoters discussed the practical
implementation during training and each identified a suitable
location at their health centre for the group education prior
to the intervention.

The patients in the control group received usual education
at the health centre. Usual education consisted of ad hoc
educational talks in the waiting or club room as well as any
individual counselling that providers might have time for in
the consultation.

Baseline data collection took place between September
and December 2010. The intervention was delivered
between October 2010 and April 2011. Follow-up data
collection took place between September and December
2011. Patients were recruited on arrival for a routine
appointment and nurses were employed to measure weight,
waist circumference, blood pressure and to take blood for
HbA;. and total cholesterol measurements. Trained field
workers administered the questionnaires on self-efficacy,
locus of control, self-care activities and quality of life. Data
collection tools [20-24] are described more fully in the
published protocol [18]. After 12 months, the patients were
again identified at the health centres during their routine
appointments and if necessary were contacted via mobile
phone.

© 2014 The Authors.
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It was not possible to blind the health promoters, patients
or data collection teams as to whether the health centre was a
control or intervention site.

Intention-to-treat analysis evaluated the primary and
secondary outcomes. Any missing baseline data was imputed
using the Markov chain Monte Carlo approach. Missing
status at follow-up was modelled on baseline covariates and
randomized group using logistic regression. Inverse proba-
bility weighting for not missing at follow-up was used for the
final trial analysis. Models for comparing continuous out-
comes used linear regression and for categorical outcomes
used logistic regression with adjustment for baseline covari-
ates and clustering. The same approach was also used for
evaluating the effect of the number of sessions attended in an
intervention group-specific analysis.

Results

There were 860 participants with Type 2 diabetes in the
control group and 710 in the intervention group, giving a
total of 1570 participants in the study overall, as shown in
Fig. 1. Of these participants, 1158 (73.8%) were women and
411 (26.2%) were men. The mean (sp) age was 56.1 (11.6)
years.

Table 1 shows the clinical profile of the study groups at
baseline and Table 2 the baseline scores for self-care activ-
ities, psychological factors and quality of life. The two
groups were similar at baseline, although the intervention
group had worse mean systolic blood pressure and greater
mean male waist circumference, as well as lower mean foot
care scores. Any differences in baseline measurements
between the groups were accounted for in the analysis model.

A total of 422 participants (59.4%) in the intervention
group did not attend any of the educational sessions. Out of
the remaining participants, 70 (9.9%) attended one, 131
(18.4%) attended two, 25 (3.5%) attended three and 62
(8.7%) attended four sessions. Follow-up data were obtained
in 475 participants (55.2%) in the control group and 391
participants (55.1%) in the intervention group as shown in

Study
population
n=1570

Baseline
Intervention group
n=710
17 health centres

Baseline
Control group
n=860
17 health centres

12 Months
Control group
n=475
17 health centres

12 Months
Intervention group
n=391
17 health centres

FIGURE 1 Flowchart of study groups.
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Clinical profile of the study population at baseline

Control Intervention
group group
N = 860 N =710
Mean (sp) age, years 56.4 (11.6) 55.8 (11.5)
Clinical measurements
Mean (sp) HbA ., mmol/mol 78 74
Mean (sp)HbA ., % 9.3 (2.3) 8.9 (2.3)
Mean (sp) cholesterol, mmol/l 4.9 (1.3) 5.0 (1.1)
Mean (sb) weight, kg 83.9 (18.5)  84.4 (18.7)
Mean (sp) waist 100.3 (14.1) 101.9 (14.1)
circumference, cm
Mean (sp) diastolic blood 85.4 (13.0) 85.9 (11.7)
pressure, mmHg
Mean (sp) systolic blood 137.2 (24.3) 140.2 (22.4)
pressure, mmHg
Gender, 7 (%)
Male 209 (24.3) 202 (28.5)
Female 650 (75.7) 508 (71.5)
Level of control, 7 (%)
HbA . < 53 mmol/mol (7%) 134 (15.6) 141 (19.9)
Cholesterol < 5.0 mmol/l 458 (53.3) 342 (48.2)
Diastolic blood pressure 289 (33.6) 212 (29.9)
< 80 mmHg
Systolic blood pressure 345 (40.1) 245 (34.5)
<130 mmHg
Waist circumference: 40/650 (6.2) 32/508 (6.3)
women, < 82 ¢cm
Waist circumference: men, 80/209 (38.3) 57/202 (28.2)
<94 cm
Known complications/comorbidities in medical records, 7 (%)
Hypertension 715 (83.1) 539 (75.9)
Hypercholesterolaemia 279 (32.4) 239 (33.7)
Chronic kidney disease 26 (3.0) 12 (1.7)
Cataracts 83 (9.7) 67 (9.4)
Retinopathy 5(0.6) 40 (5.6)
Peripheral vascular disease 1(0.1) 13 (1.8)
Leg ulcers 36 (4.2) 24 (3.4)
Neuropathy 12 (1.4) 52 (7.3)
Amputation 7 (0.8) 8 (1.1)
Ischaemic heart disease 26 (3.0) 22 (3.1)
Cardiac failure 35 (4.1) 4 (0.6)
Stroke 26 (3.0) 20 (2.8)
Medication, 7 (%)
Metformin 738 (85.8) 595 (83.8)
Glibenclamide 115 (13.4) 118 (16.6)
Gliclazide 324 (37.7) 268 (37.7)
Insulin 228 (26.5) 213 (30.0)
Hydrochlorthiazide 438 (50.9) 337 (47.5)
Enalapril 492 (57.2) 420 (59.2)
Amlodipine 288 (33.9) 276 (38.9)
Simvastatin 271 (31.5) 258 (36.3)

Fig. 1. There were no differences between the groups in those
who dropped out and those who remained, apart from their
score for internal locus of control. Those who scored low on
their internal locus of control were more likely to drop out of
the intervention group (odds ratio 2.6, 95% CI 1.09-6.19;
P =0.03).

There was no significant difference between the groups in
reduction of HbA . level by 1% (odds ratio 1.06, 95% CI
0.64-1.73) or in achievement of 5% weight loss (odds ratio
0.79, 95% CI 0.50-1.24). Table 3 shows the results for the
other primary and secondary outcomes. There were no
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Self-care activities, psychological factors and quality of life at
baseline

Control Intervention
group, group,
N = 860 N =710
Mean (sp) self-care activities
Use of diet plan, days/week 4.7 (2.0) 4.0 (2.2)
Exercise, days/week 3.0 (2.3) 3.5 (2.4)
Foot care, days/week 5.6 (2.1) 4.7 (2.6)
Use of medication, days/week 6.9 (0.5) 6.7 (1.2)
Smokers, 7 (%) 157 (18.3) 130 (18.3)
Psychological factors, mean (sp) score
Self-efficacy (scale 1-10) 3.4 (0.6) 3.5 (0.7)
Internal locus of 4.8 (0.6) 4.7 (0.8)
control (scale 1-6)
External locus of 4.4 (0.6) 4.2 (0.9)
control (scale 1-6
Chance locus of 3.7 (1.1) 3.4 (1.2)
control (scale 1-6)
Quality of life, mean (sp) scores out of 100
Physical functioning 77.4 (20.8) 74.8 (21.3)
Role functioning 72.5 (27.9) 79.2 (26.5)
Social functioning 59.1 (28.3) 65.9 (32.2)
Mental status 60.2 (11.6) 59.3 (14.3)
Health status 56.8 (10.8) 56.5 (13.9)
Pain 53.6 (27.6) 57.9 (28.1)

significant differences in self-care activities, self-efficacy,
locus of control, weight, waist circumference, total choles-
terol, quality of life or in the prescription of medication for
glycaemia and blood pressure. There was a significant
decrease in both systolic and diastolic blood pressure in the
intervention group.

The intervention group data were also analysed by inverse
probability-weighted regression to explore the relationship
between the number of sessions attended and the key
biological and self-care activity outcomes. This analysis
showed that, in the intervention group, those who attended
four sessions had a lower systolic (-4.8 mmHg, 95%CI -8.9
to -0.8; P = 0.02) and diastolic blood pressure (-2.5 mmHg,
95% CI -5.1 to 0.1, P = 0.06) compared with those who
attended fewer sessions. Those who attended any sessions
also had consistent significantly increased physical activity
(1.1 days/week, 95% CI 0.2 to 2.0; P = 0.02). Apart from
this, however, there was no other relationship seen between
the number of sessions and outcomes.

Group diabetes education did not have an effect on any of
the primary or secondary outcomes after 12 months, apart
from a significant reduction in mean systolic and diastolic
blood pressure. The effect on blood pressure, however, is an
important outcome, given that a reduction in blood pressure
lowers cardiovascular risk as well as mortality and has been
suggested to be of greater benefit than intensive glucose-
lowering, particularly in older people with Type 2 diabetes
[25-27].

© 2014 The Authors.
Diabetic Medicine published by John Wiley & Sons Ltd on behalf of Diabetes UK.



Research article DIABETICMedicine
Results for primary and secondary outcomes*
Difference:
Control group, Intervention group, intervention — control

Outcomes N =475 N =391 (95% CI) P
Self-care activities, mean (sp) score

Physical activity 4.0 (2.6) 3.9 (2.3) -0.25 (-1.13 - 0.63) 0.574
Use of diet plan 4.8(2.2) 4.6 (2.1) -0.08 (-0.69 — 0.53) 0.802
Use of medication 6.9 (0.9) 6.8 (0.8) 0.01 (-0.13 — 0.15) 0.897
Foot care 5.7 (1.8) 5.5 (2.1) -0.14 (-0.46 — 0.17) 0.380
Smoking, #/N (%) 99/483 (20.5) 78/409 (19.1) 0.4 (-3.6 t0 2.8) 0.800
Psychological factors, mean (sp) score

Self-efficacy 3.7 (0.6) 3.7 (0.6) -0.03 (-0.19 - 0.13) 0.735
Internal locus of control 4.8 (0.5) 4.8 (0.5) 0.02 (-0.09 — 0.13) 0.711
External locus of control 4.5 (0.6) 4.4 (0.6) 0.08 (-0.24 - 0.19) 0.283
Chance locus of control 3.8 (1.1) 3.6 (1,1) -0.18 (-0.56 — 0.19) 0.344
Clinical measurements, mean (sD)

HbA ., mmol/mol 71 68

HbA,.,% 8.8 (2.2) 8.4 (2.0) 0.01 (-0.27 — 0.28) 0.967
Weight, kg 83.5 (18.3) 83.8 (20.2) -1.01 (-3.32 - 1.30) 0.392
Waist circumference, cm 103.1 (13.1) 103.6 (15.5) -0.72 (-2.4 - 0.94) 0.396
Systolic blood pressure, mmHg 146.1 (24.6) 143.1 (24.2) -4.65 (-9.18 —-0.12) 0.044
Diastolic blood pressure, mmHg 88.2 (12.8) 85.0 (11.9) -3.30 (-5.35 - -1.26) 0.002
Total cholesterol, mmol/l 4.9 (1.2) 4.8 (1.1) -0.13 (-0.27 - 0.01) 0.066
Quality-of-life measurements, mean (sp) score

Physical functioning 26.9 (6.0) 26.4 (6.1) -0.34 (-1.87- 1.20) 0.668
Role functioning 79.1 (26.4) 81.7 (25.6) 2.05 (-3.95 - 8.05) 0.503
Social functioning 63.7 (30.4) 63.2 (30.8) -0.34 (-10.89 - 10.21) 0.950
Mental health 60.2 (13.2) 60.1 (13.7) -0.08 (-3.86-3.70) 0.966
General health 60.0 (11.4) 58.8 (10.8) -1.24 (-3.03 - 0.57) 0.179
Pain 56.0 (30.5) 57.7 (29.9) 0.06 (-5.96- 6.08) 0.984

*The mean values for control and intervention in Table 3 are the unweighted mean values of the participants who completed the follow-up,
whereas the differences reported use the weighted means as per the analysis model.

Group diabetes education has been shown to be effective at
12 months in other contexts and so one must question why
the same effects were not seen in the present study and why
there was a reduction in blood pressure alone, despite no
Qualitative
process evaluation, that is reported on elsewhere, showed

change in antihypertensive medication [28].

that the health promoters struggled to find suitable space for
the group education in the health centres [29]. In many cases,
space was unsuitable in terms of size or interruptions, or was
not prioritized by the facility management for this purpose.
Health promoters and study co-ordinators also struggled to
communicate with patients regarding the dates and times of
educational meetings or changes in arrangements. Many
patients came from poor communities and had no landline or
shared their cell phone with other family members. These
factors may have been partly responsible for the poor
attendance at the educational sessions and may have reduced
the effect within the intention-to-treat analysis.

Another possible explanation is that the health promoters,
who were less qualified mid-level health workers, were
unable to deliver the intervention effectively. Evaluation of
their fidelity to the intervention showed that they were
effective at delivering the content and on average delivered
89.6% of the content for ‘understanding diabetes’, 87.5%
for ‘understanding medication’, 78.1% for ‘understanding
complications’ and 76.7% for ‘healthy lifestyle’ [29]. Eval-

© 2014 The Authors.
Diabetic Medicine published by John Wiley & Sons Ltd on behalf of Diabetes UK.

uation of their communication skills showed that overall
they achieved a more collaborative style and were able to use
open questions effectively; however, they did not demon-
strate sufficient listening skills and were not fully consistent
in their use of the guiding style [17]. Patients who attended
the sessions reported that they gained useful new knowledge
which led to a change in their behaviour especially with diet,
physical activity, medication and foot care [30]. The educa-
tional material was experienced positively and enhanced
recall and understanding. Health promoters were viewed as
competent and as using useful communication skills and
structuring the material well.

Another study of diabetes education from the Western
Cape also identified that patients were not used to attending
the health centre when they were well for the purpose of
education and were ‘not always happy with their interaction
with health care workers; fear, dishonesty, scare-tactics, and
burnt-out doctors were all described’. Their expectations and
motivation to attend may therefore have been low. That
study also found that many staff did not believe in the
effectiveness of behaviour change counselling and did not
support it [31].

The international literature also suggests that more
targeted education, for example only including newly
diagnosed patients, or more intensive education with more
than four sessions might also improve the impact [13,14].
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It is possible that changes in self-care activities could have
been detected in the shorter term and this has been
demonstrated in an evaluation of a different group diabetes
education programme that was initiated in another part of
the Western Cape [31].

The study was limited by a high dropout rate in both
groups, which necessitated a weighted analysis based on the
probability of dropout in the final analysis. The study was
also limited by poor attendance and therefore exposure to the
intervention, although as this was a pragmatic study this may
approximate what could be expected if the programme was
actually implemented by the department of health. The study
did not have sufficient funding to measure outcomes earlier
than 1 year or to measure the full lipogram. Nevertheless, an
effect that lasts < 1 year may not be clinically significant and
there was no measurable difference in total cholesterol that
needed further explanation. Self-care activities were self--
reported using questionnaires delivered by the field workers
and may have been influenced by social desirability and recall
bias. For example, physical activity measured by a pedometer
may be greater than that recalled by patients [32], while
self-reporting of medication use may be higher than that
measured by electronic tagging of medication bottles [33].
Nevertheless, recall bias would have applied equally to both
groups.

The pragmatic nature of the present study implies that the
results should be generalizable to similar urban public sector
primary care settings in southern Africa.

Overall, the results of the present study were disappointing
and this approach to group diabetes education in our
developing country context should be further evaluated.
While the rationale for group education remains strong,
given the large number of patients and limited human
resources, the design of future interventions should be
adapted for the infrastructural limitations and logistical
barriers to patient retention. Local health policy is now
pursuing community-based support groups for the patients
who have better glycaemic control, where they can obtain
their regular medication and receive education. This would
leave a smaller number of patients with poor glycaemic
control attending the health centre where they could receive
more attention from clinical nurse practitioners or doctors.
Another study is underway to explore an approach to
individual counselling in the health centre that combines the
‘SAs’ (Ask, Alert, Assess, Assist, Arrange) with a guiding
style of communication in clinical nurse practitioners and
doctors.

In conclusion, a structured programme of group education
for patients with diabetes, delivered by health promoters
(mid-level health workers) in a low-resource setting, demon-
strated no significant effects on the primary outcomes of 5%
weight loss, a 1% decrease in HbA;. level or self-care
activities. A significant improvement in systolic and diastolic
blood pressure was found at 1 year. The success of the
educational programme was limited by poor attendance,

992

Effect of group diabetes education South Africa e R. J. Mash et al.

limited space for group activities and only partial fidelity to
the guiding style of interaction.
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