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Glycaemic, blood pressure and cholesterol control in

25 629 diabetics

Y Pinchevsky, N Butkow, T Chirwa, RJ Raal

Abstract

Objective: To examine and compare the extent to which
people with type 2 diabetes (T2DM) are achieving haemo-
globin A, (HbA,), blood pressure (BP) and LDL cholesterol
(LDL-C) treatment targets.

Methods: A review of databases (MEDLINE Ovid, Pubmed
and Sabinet) was performed and limited to the following
terms: type 2 diabetes mellitus AND guideline AND goal
achievement for the years 2009 to 2014 (five years).

Results: A total of 14 studies (25 629 patients) were selected
across 19 different countries. An HbA,_level of 7.0% (or less)
was achieved by 44.5% of subjects (range 19.2-70.5%), while
35.2% (range 7.4-66.3%) achieved BP of 130/80 mmHg (or
less), and 51.4% (range 20.0-82.9%) had an LDL-C level of
either 2.5 or 2.6 mmol/l (100 mg/dl or less).

Conclusion: Despite guideline recommendations that lowering
of HbA,, BP and lipids to target levels in T2DM will lead to
a reduction in morbidity and mortality rates, we found that
control of these risk factors remains suboptimal, even across
different settings.
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Diabetes mellitus (DM) is a chronic, progressive condition
leading to significant morbidity and premature death, and is an
economic burden to any healthcare system. According to the
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International Diabetes Federation (IDF), there were 366 million
people living with diabetes in 2011.! By 2035, it is predicted that
more than half a billion people will have the disease.

Trends in urbanisation and the adoption of unhealthy
Western lifestyles have begun to affect low- and middle-income
countries (LMICs). A prime example of this is South Africa,
which previously had the dubious pleasure of infectious diseases
being the primary source of mortality. Today, expansion of
non-communicable diseases (NCD) is beginning to manifest and
deplete the already strained health resources available.’

Rather than being limited to glycaemia alone, the management
of type 2 diabetes mellitus (T2DM) includes multiple priorities,
including identification and treatment of other modifiable risk
factors. It is widely accepted that T2DM is associated with
cardiovascular disease (CVD) and increased mortality rates.’

In addition to lifestyle changes, the importance of reduction
in levels of low-density lipoprotein cholesterol (LDL-C)
and blood pressure (BP) has become an essential primary
goal for the prevention of CVD in T2DM.* Furthermore,
improved outcomes of diabetes-related chronic microvascular
complications (retinopathy, neuropathy and nephropathy) are
achieved through substantial reductions in incidence of both
hyperglycaemia and hypertension. It is on the basis of this
research that the Society for Endocrinology, Metabolism and
Diabetes of South Africa (SEMDSA) recommends that most
adults with diabetes should aim for an HbA  level of 7.0%, BP
of 140/80 mmHg and LDL-C level of 2.5 mmol/l or less.®

There are many gaps in the management of T2DM that are
proving difficult to close. Studies have revealed how clinical
practice differs from clinical trials in that T2DM patients often
cannot reach guideline-recommended targets. One of the ways
to improve clinical outcomes is by comparing the performance
of one clinical setting against another. In this study, our
aim was to compare the achievement of the critical quality
indicators: glycaemic, BP and lipid control in T2DM patients
from different countries worldwide, in an attempt to benchmark
which approach has been most successful.

Methods

This study was a literature review using Ovid MEDLINE,
Pubmed and Sabinet databases. Studies included were those
conducted in the past five years (2009-2014) and limited to the
following key terms: type 2 diabetes mellitus AND guideline
AND goal achievement (HbA,, glycated haemoglobin, blood
pressure, systolic, diastolic, lipids, cholesterol, LDL cholesterol).
We also reviewed a selected number of reference lists of other
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reviews and hand-searched several medical journals.

Studies that reported achievement of guideline-recommended
targets of major risk factors for T2DM were included. The
primary objective of this review was to provide an overview
of achievement of major risk-factor targets (HbA,, BP and
LDL-C) in the treatment of a sample of T2DM patients from
different parts of the world. Specifically, the objectives would
be addressed through comparison of the achievement of HbA ,
BP and LDL-C targets, according to local or international
guidelines, across different study samples.

The following data were extracted from the studies: author
details, year of publication, study location, cohort size and
achievement of major risk factors (combined systolic and
diastolic BP, and HbA, and LDL-C levels). As different
samples of study countries followed different guideline targets,
flexibilities around these differences was needed. Studies selected
for this article may have differed in the following parameters:
recruitment and randomisation methods, total number of study
participants recruited, study sites (e.g. single or multicentre),
gender ratios, ethnicity ratios, timelines of results presented (e.g.
single or longitudinal data) and periods of enrollment.

To compare results, we standardised (or converted or
conformed) certain measurement units in order to maintain
consistency (e.g. LDL-C in mmol/l instead of mg/dl). The
control or baseline results of studies were reported instead of
interventional group data. Only the latest data were selected
from studies with multiple time periods.

Studies excluded from the review had one or more of
the following characteristics: non-English language, studies
conducted before 2009, participating patients younger than 18
years of age, participants reported to have had any diabetes other
than T2DM (e.g. gestational, type 1 or steroid induced), studies
that reported insufficient data or less than two of the three major
risk factors being compared, and studies that consisted of large
HMO claims databases. The latter was chosen as an exclusion
criterion as larger-sized cohort studies would have biased the
results of this review.

Data presented in this article were collected from the results
of other studies and are limited to the authors’ definitions of
control. This review did not allow for the access of patient-level
data of different studies included in the review to be accessed.
It was assumed that all data extracted for this study were
collected from the medical records of patients who willingly
participated in the studies included in this review. The relevant
data were captured into a secure database using Microsoft Excel
2010. Ethical approval was obtained from the University of the
Witwatersrand Human Research Ethics Committee (Medical).

Results

The authors of this study set out to determine how diabetes
care compared across different settings, given the healthcare
challenges faced especially by under-resourced areas. Of the 511
(154 from Ovid MEDLINE + 32 Pubmed + 325 Sabinet) titles
initially identified between 2009 and 2014, 14 studies fulfilled the
inclusion criteria. These 14 studies originated from 19 different
countries (some studies included more than a single country) and
we enrolled a total of 25 629 patients.

There were 17 high-income, one upper-middle- (South
Africa) and one low-income (Uganda) country included in the

review (grouped according to the United Nations’ economies by
per-capita country classification).” Cohort sizes ranged from 50
to 4 926 patients. Twelve studies contained results for all major
risk factors (HbA,, BP and LDL-C), while the rest included
at least two-thirds of the measured risk factors. There were
eight studies (57.1%) that defined treatment targets as per the
American Diabetes Association.® The characteristics of each
study are outlined in Table 1.

In 12 studies (25 354 patients) that used an HbA , level of
7.0% or less to define control, 44.5% (range 19.2-70.5%) of
patients achieved target.** In two studies (275 patients) where
HDbA,, level was defined as < 6.5 and < 8.0%, respectively, 56.6
and 60.0% of patients reached their targets, respectively.?*

In eight studies (18 089 patients), which had the definition
of target BP of 130/80 mmHg or less (systolic and diastolic
combined), 35.2% (range 7.4-66.3%) of patients achieved
target.”'1¢2! In four studies (7 240 patients) where systolic BP
targets of 130 mmHg or less (alone) defined control, 32.7%
(range 21.3-50.0%) of the subjects achieved target.'*'** In
two studies (300 patients) with a BP target of either < 140/90
or < 140/80 mmHg, 24.0 and 56.0% of patients achieved goal,
respectively. '+

Table 1. Study characteristics

Year of Cohort Achievement of target
First author publi—I size HbA,, BP (<130/ LDL-C
(reference) cation  Location (n) (<7%) 80mmHg) (<2.6mmolll)
Al-Taweel’ 2013 Kuwait 652 19.2 46.0 -
Braga' 2012 Canada 3002 52.6 53.6 64.2!
Casagrande' 2013  USA 4926 52.5 51.1 56.2
Goderis"” 2009  Belgium 2495 54.0 50.0* 42
Hermans" 2013 Belgium, 3996 49.2 27.3% 40.8
Greece,
Luxem-
bourg,
Portugal,
Spain,
UK
Kibirige" 2014 Uganda 250 20.8 56.0° 20.0
Klisiewicz's 2009  South 150 30.7 21.3 50.7'
Africa
Lee' 2009  Korea 926 49.2 66.3 51.0
Morren?' 2010  Trinidad 225 56.6 53.6 49.3
Pinchevsky” 2013 South 666 26.2 45.8 53.8
Africa
Sease'® 2013 USA 95 35.8 62.1 82.9
Stone" 2013  Belgium 1044 59.7 27.6 49.7
Stone" 2013 France 1056 65.3 14.9 52.4
Stone" 2013  Germany 959 48.6 7.4 30.7
Stone" 2013 TIreland 950 53.4 24.9 76.9
Stone" 2013 Ttaly 984 35.7 20.8 404
Stone"” 2013 Nether- 1021 70.5 20.3 58.9
lands
Stone" 2013 Sweden 550 56.5 27.1 473
Stone"” 2013 UK 1033 39.1 25.0 74.5
Umar- 2011  USA 50 60.0* 24.0" -
Kamara*
Webb* 2014  South 599 27.0 32.0% 33.00
Africa
Exceptions to the above targets are indicated by the following:
THDbA,, < 6.5%;*HbA | < 8.0%;
isystolic blood pressure only < 130 mmHg;
Ssystolic/diastolic blood pressure < 140/80 mmHg; systolic/diastolic blood pres-
sure < 140/90 mmHg;
llow-density lipoprotein cholesterol < 2.5 mmol/;
“total cholesterol < 5.18 mmol/l.
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In the 11 studies (24 702 patients) that used LDL-C levels
of either 2.5 or 2.6 mmol/l (100 mg/dl or less) to define control,
51.4% (range 20.0-82.9%) of patients achieved goal."™® One
study (225 patients) with a total cholesterol target of <200 mg/
dl (5 mmol/l) had 49.3% of patients at goal.” Two studies (702
patients) did not measure lipid levels.**

In general, more patients reached target for LDL-C than
for HbA,, levels, with the poorest achievement of targets being
BP. The widest variability of target achievement was LDL-C
(variation of 62.9%), followed by BP and then HbA, (least
variability). The highest and lowest achieved targets were those
by an American (LDL-C, 82.9%) and a German study (BP,
7.4%), respectively.!**

Discussion

The quality of diabetes care cannot simply be measured across
proportions of patients achieving guideline targets. However,
a broad overview of the quality of care can be gauged when
comparing target adherence across different countries, especially
with adequately sized samples of patients. Hence the reason
for this review, where countries from various economies were
compared, according to achievement of modifiable risk factors
against the guidelines. Based on the results of other studies, this
review set out to establish the achievement of major risk-factor
targets (HbA,, BP and LDL-C levels) in the treatment of DM
patients in different parts of the world.

Given the increasing prevalence of T2DM, effective
management of critical diabetes risk factors can significantly
contribute towards improved outcomes. Attaining targets
requires improved methods to increase adherence to lifestyle
(exercise/diet) and pharmacological interventions. From this
review, it was evident that certain studies appeared to be more
successful at managing patients’ risk factors than others.

Practitioners achieving better guideline adherence should
be encouraged to share their management strategies for
implementation with other healthcare facilities. Hermans et al.
found that by benchmarking the level of care of ‘three paramount
cardiovascular risk factors’ in a primary care setting has in itself
led to a clinically significant improvement in T2DM care over
time.” There is also evidence to suggest that performance with
regard to management of a disease, when compared between
a physician and his/her colleagues, has brought about an
intellectual, emotional and competitive incentive for change.”

The most critical ways of reducing T2DM complications is
by collectively managing HbA,, BP and LDL-C levels. More
patients achieved LDL-C than HbA, targets in the studies
reviewed, potentially owing to the progressive nature of the
disease, where B-cell function gradually declines over time. BP
control was the least-achieved risk factor across all the studies,
and according to McLean et al., may have occurred due to the
‘inadvertent under emphasis’ of treating T2DM-associated risk
factors (such as hypertension, when there is strong emphasis on
glucose control).* Perhaps it was due to inadequate dosages,
poor adherence to medication, poor access to follow-up care or
a combination of these. A well-designed, randomised, controlled
trial may help address these questions.

Once considered rare in sub-Saharan Africa, the prevalence
of T2DM is rapidly increasing. As many as four out of every five
diabetics reside in LMICs, many of whom remain undiagnosed.!

T2DM is a complex, resource-intensive disease requiring
multifactorial yet individually tailoured, lifelong treatment.

Most of the studies found and included in this review were
from higher-income countries. However patterns of poor control
rates were common across all settings. For instance, less than
40% of patients from the USA, Europe (specifically Italy) and
the UK studies (all high-income countries) achieved HDbA,,
levels (< 7%) comparable with those of lower- to upper-middle-
income countries (Uganda and South Africa, respectively).!!"2
Similarly, the combined results of six European countries, and
other individual studies, had less than half of patients at LDL-C
target, as seen in two separate non-high-income countries.'**
Yet on the other hand, and possibly as expected from more-
developed nations, two to three times more patients from
separate European (specifically the Netherlands) and a USA
study achieved HbA, (< 7%) and LDL-C (< 2.6mmol/l) targets
in comparison with a lower-income country, respectively.'*!**

The differences across the sites in their abilities to achieve
guideline targets may be attributed to socio-economic reasons.
In resource-rich settings, where patients supposedly receive
the extra time required for diabetes care through more regular
physician interactions or appointments, appropriate reminder
systems and adherence monitoring, this may improve the
standards of diabetes care received. Lower-income countries
face the realities of inadequate healthcare infrastructure, regular
medication stock outs, few educational programmes and minimal
healthcare facilities/professionals.” This literature review covered
the influences of multiple background factors occurring across
healthcare systems in different countries, hence the differences in
targets achieved across the environments studied.

As described above, Africa faces many healthcare challenges,
both within and between countries. Despite resource constraints,
by targeting the modifiable risk factors associated with DM,
there is still the potential for improvement, and better patient
outcomes. This review serves to highlight the proportion of
patients achieving guideline targets across different settings.
The aim of this review was to serve as a benchmark for those
countries selected, in order to measure their performance against
each other in terms of achieving guideline targets.

By recognising those healthcare settings with increased
patient numbers achieving guideline targets, this could allow
for future studies to identify the mechanisms and processes used
to achieve their targets. Areas of interest for the improvement
of diabetes care could include: organisational characteristics
such as improved implementation of adherence to clinical
guidelines (evidence-based), identification of individuals to act
as guideline champions to deliver more performance measures,
and feedback to healthcare providers on progress made. Perhaps,
once identified, the settings achieving less-favourable control of
modifiable risk factors may begin to explore approaches used
in the more successful settings. In addition, given the chronic
progressive nature of DM, it is hoped that attention will be
prioritised not just on treatment but also on prevention strategies
in those settings wishing to improve their level of diabetes care
offered.

It has been predicted that the ageing populations of LMICs
will face a significant increase in mortality rate due to NCDs
over the next 25 years.® Although not included in this review, a
previous South African study revealed that only 30.4% of the 899
patients achieved HbA  levels < 7%, which is similar to the three
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studies included in this review from the same locale.”” The three
South African studies included in this review had noticeably fewer
patients at HbA,, goal in comparison with other countries. One
of the reasons for this may have been that all the South African
studies included in this review were from the public sector, which
has often been described as ‘overburdened’, and due to resource
constraints, cannot always offer appropriate levels of healthcare or
access to the most modern diabetes treatments currently available
in South Africa’s private sector or in those high-income countries
included in this study. Furthermore, many of the patients serviced
in South Africa’s public sector settings originate from a lower socio-
economic background, which may indicate lower educational levels
or limited access to healthier lifestyle choices. Perhaps HbA, level
is still the most challenging of risk factors to control, especially in

less-developed economies.

Study limitations

Studies included in this review differed with regard to guidelines
or targets, however, we tried to overcome this by consistently
capturing and comparing similar risk factors using standardised
units. Patients selected for the studies included in the review
were treated to ‘moving targets’ and therefore studies conducted
in the past five years only (2009-2014) were included, as recent

guidelines have more similar targets.

Some eight out of the 14 studies provided information on
the type of methods used for clinical and laboratory-based
measurements, but with differing levels of detail. Notably, only
two studies confirmed use of DCCT-standardised laboratory
analysers for HbA, analysis. By converting to similar units
(e.g. LDL-C from mg/dl to mmol/l), target values in this
retrospective study (Table 1) were presented in a format that
would allow for comparison. Ideally, a centralised laboratory
should have been used for measurements included in this study,
however, we relied on previously obtained measurements from
other studies. We therefore cannot guarantee the accuracy or
precision of measurements in the studies selected for this review,
as methodologies may have differed. Studies from resource-
rich settings may have implemented newer, more sophisticated
and improved methods for A,, and LDL-C measurements,

influencing the results of those specific studies.

This review did not stratify the selected individual studies
according to patient profiles, severity of disease, clinical settings
(clinic or hospital) or involvement of specialists (factors affecting
how individuals are managed and able to reach guideline
targets). Although smoking is considered a critical risk factor
in the prevention and management of CVD, it was not included
as a crucial study parameter for this review (partly due to many

studies not reporting this).

Although previously identified as a source of bias, we only
included studies published in English, which according to
an analysis, has little effect on summaries of treatment effect
estimates.” Publication bias may have occurred in our study in
that a single reviewer (author) carried out the searches without

the use of specific methodology (e.g. Cochrane data system).

Conclusion

The results presented in this study demonstrate that T2DM
patients remain inadequately controlled for their cardiovascular

risk factors. Our review revealed that control of major risk factors
did not differ significantly between countries or healthcare
settings. There is substantial room for improvement in the way
T2DM patients are being managed for their condition. Further
efforts through multidisciplinary action to improve guideline
adherence is critical for the prevention or delay of diabetes-
related complications.

References

1.

10.

1.

12.

13.

International Diabetes Federation. IDF Diabetes Atlas, 6th edn.
Brussels, Belgium: International Diabetes Federation, 2013. http://www.
idf.org/diabetesatlas (accessed 16 October 2014).

Hall V, Thomsen RW, Henriksen O, ef al. Diabetes in sub-Saharan
Africa 1999-2011: epidemiology and public health implications. A
systematic review. BMC Public Health 2011; 11: 564. [http://dx.doi.
org/10.1186/1471-2458-11-564].

Hayat SA, Patel B, Khattar RS, et a/. Diabetic cardiomyopathy: mecha-
nisms, diagnosis and treatment. Clin Sci 2004; 107(6): 539-557. [http://
dx.doi.org/10.1042/CS20040057].

Colhoun HM, Betteridge DJ, Durrington PN, et al. Primary preven-
tion of cardiovascular disease with atorvastatin in type 2 diabetes in
the Collaborative Atorvastatin Diabetes Study (CARDS): multicentre
randomised placebo-controlled trial. Lancet 2004; 364: 685-696. [http://
dx.doi.org/10.1016/S0140-6736(04)16895-5].

UK Prospective Diabetes Study (UKPDS) Group. Tight blood pressure
control and risk of macrovascular and microvascular complications
in type 2 diabetes (UKPDS 38). Br Med J 1998; 317: 703-713. [http://
dx.doi.org/10.1136/bm;j.317.7160.703].

The 2012 SEMDSA guideline for the management of type 2 diabetes.
J Endocrinol Metab Diabetes S Afr 2012; 17(1): S1-S95. http://www.
semdsa.org.za/images/2012_SEMDSA_Guideline_July_FINAL.pdf
(accessed 16 October 2014).

Development Policy and Analysis Division (DPAD) of the Department
of Economic and Social Affairs of the United Nations Secretariat (UN/
DESA). World Economic Situation and Prospects 2013. http://www.
un.org/en/development/desa/policy/wesp/wesp_current/2013country_
class.pdf (accessed 16 October 2014).

American Diabetes Association. Standards of medical care in diabe-
tes 2011. Diabetes Care 2011; 34(Suppl 1): S11-S61. [http://dx.doi.
org/10.2337/dc11-SO011].

Al-taweel DM, Awad Al, Johnson BJ. Evaluation of adherence to
international guidelines for treating patients with type 2 diabetes melli-
tus in Kuwait. Int J Clin Pharm 2013; 35(2): 244-250. [http://dx.doi.
org/10.1007/s11096-012-9738-8].

Braga MF, Casanova A, Teoh H, et al. Poor achievement of guidelines-
recommended targets in type 2 diabetes: findings from a contemporary
prospective cohort study. Int J Clin Pract 2012; 66(5): 457-464. [http://
dx.doi.org/10.1111/j.1742-1241.2012.02894].

Stark Casagrande S, Fradkin JE, Saydah SH, et al. The prevalence of
meeting A ., blood pressure, and LDL goals among people with diabe-
tes, 1988-2010. Diabetes Care 2013; 36(8): 2271-2279. [http://dx.doi.
org/10.2337/dc12-2258].

Goderis G, Borgermans L, Heyrman J, et al. Type 2 diabetes in
primary care in Belgium: need for structured shared care. Exp
Clin Endocrinol Diabetes 2009; 117(8): 367-372. [http://dx.doi.
org/10.1055/s-0028-1103286].

Hermans MP, Elisaf M, Michel G, et al. Benchmarking is associated
with improved quality of care in type 2 diabetes: the OPTIMISE rand-
omized, controlled trial. Diabetes Care 2013; 36(11): 3388-3395. [http:/



20.

21.

CARDIOVASCULAR JOURNAL OF AFRICA ¢ Volume 26, No 4, July/August 2015

dx.doi.org/10.2337/dc12-1853].

Kibirige D, Atuhe D, Sebunya R, et al. Suboptimal glycaemic and
blood pressure control and screening for diabetic complications in adult
ambulatory diabetic patients in Uganda: a retrospective study from a
developing country. J Diabetes Metab Disord 2014; 13(1): 40. [http://
dx.doi.org/10.1186/2251-6581-13-40].

Klisiewicz AM, Raal FJ. Sub-optimal management of type 2 diabetes
mellitus — a local audit. J Endocrinol Metab Diabetes S Afi 2009; 1(14):
13-16. [http://dx.doi.org/10.1080/22201009.2009.10872186].

Lee YS. The current status of type 2 diabetes management at a univer-
sity hospital. Korean Diabetes J 2009; 33: 241-250. [http://dx.doi.
org/10.4093/kdj.2009.33.3.241].

Pinchevsky Y, Butkow N, Raal FJ, Chirwa T. The implementation
of guidelines in a South African population with type 2 diabetes. J
Endocrinol Metab Diabetes S Afr 2013; 18(3): 154-158 [http://dx.doi.
org/10.1080/22201009.2013.10872322].

Sease JM, Franklin MA, Gerrald KR. Pharmacist management of
patients with diabetes mellitus enrolled in a rural free clinic. Am J Health
Syst Pharm 2013; 70(1): 43-47. [http://dx.doi.org/10.2146/ajhp120221].
Webb EM, Rheeder P, van Zyl DG. Diabetes care and complications in
primary care in the Tshwane district of South Africa. Prim Care Diabetes
2015; 9(2): 147-154. [http://dx.doi.org/10.1016/j.pcd.2014.05.002].
Stone MA, Charpentier G, Doggen K, et al. Quality of care of people
with type 2 diabetes in eight European countries: findings from the
Guideline Adherence to Enhance Care (GUIDANCE) study. Diabetes
Care 2013; 36(9): 2628-2638. [http://dx.doi.org/10.2337/dc12-1759].
Morren JA, Baboolal N, Davis GK, McCrae A. Assessment of treat-
ment goals attained by patients according to guidelines for diabetes

management in primary care centres in North Trinidad. Qual Prim Care

22.

23.

24.

25.

26.

27.

28.

2010; 18(5): 335-343.

Umar-Kamara M, Adams Tufts K. Impact of a quality improvement
intervention on provider adherence to recommended standards of care
for adults with type 2 diabetes mellitus. J Am Assoc Nurse Pract 2013;
25(10): 527-534. [http://dx.doi.org/10.1111/1745-7599.12018].

Nobels F, Debacker N, Brotons C, et al. OPTIMISE (OPtimal Type
2 dlabetes Management Including benchmarking and Standard trEat-
ment) International Steering Committee. Study rationale and design of
OPTIMISE, a randomised controlled trial on the effect of benchmark-
ing on quality of care in type 2 diabetes mellitus. Cardiovasc Diabetol
2011; 10: 82. [http://dx.doi.org/10.1186/1475-2840-10-82].

Mclean DL, Simpson SH, McAlister FA, et al. Treatment and blood
pressure control in 47,964 people with diabetes and hypertension: a
systematic review of observational studies. Can J Cardiol 2006; 22(10):
855-860. [http://dx.doi.org/10.1016/S0828-282X(06)70304-X].

Motala AA. Diabetes trends in Africa. Diabetes Metab Res Rev 2002; 18
(Suppl 3): S14-20. [http://dx.doi.org/10.1002/dmrr.284].

Mathers C, Fat DM, Boerma JT. The global burden of disease: 2004
update. Geneva: World Health Organization, 2008. http://www.who.int/
healthinfo/global_burden_disease/GBD_report_2004update_full.pdf
(accessed 16 October 2014).

Amod A, Riback W, Schoeman HS. Diabetes guidelines and clinical
practice: Is there a gap? The South African cohort of the International
Diabetes Management Practices Study. J Endocrinol Meetab Diabetes
S Afr 2012; 17(2): 85-90. [http://dx.doi.org/10.1080/22201009.2012.10
872282].

Juni P, Holenstein F, Sterne J, et al. Direction and impact of language
bias in meta-analyses of controlled trials: empirical study. Int J
Epidemiol 2002; 31(1): 115-123. [http://dx.doi.org/10.1093/ije/31.1.115].




	OFC
	IFC
	CVJA 26.4 Online
	IBC
	OBC

