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Abstract

Purpose: To estimate the direct annual medical costs of Type 2 diabetes and its complications in diagnosed patients in Turkey.

Material and Method: A cost-of-illness model was developed. The prevalence of Type 2 diabetes was derived from the Turkish Diabetes
Epidemiology Study, estimated as 13.7% in adults, with one-third of patients previously undiagnosed. Complication costs were extracted from the
records of 7095 patients at a Turkish tertiary care hospital in 2009. For each modelled complication, acute phase costs were applied to globally
derived incidence rates, and one-year follow-up costs were applied to globally derived prevalence rates. Costs and frequencies of ongoing
antihyperglycaemic treatment and disease management were derived from treatment guidelines and Turkish hospital records. Parameter
variation was performed.

Results: The cost of Type 2 diabetes in diagnosed patients was estimated at between 11.4 to 12.9 billion Turkish Lira, 1% of Gross Domestic Product.
Cardiovascular complications comprised the largest share of total medical costs (between 24.3% and 32.6%), followed by renal complications-
related costs (between 25% and 28.3%) and concomitant cardiovascular and antihypertensive medication costs (between 14.2% and 16%).
Antihyperglycaemic medications and screening costs comprised between 10.9% to 12.3% and between 4.4% to 5% of total costs, respectively.
Discussion: Type 2 diabetes is a disease burden and economic burden in Turkey; the complications cost is higher than the cost of disease control.
For preventing complications, any activities effect positively limited resources and also quality of life. Turk Jem 2014; 2: 39-43
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Ozet

Amag: TUrkiye'de tani alan hastalarda Tip 2 diyabet ve komplikasyonlarinin dogrudan yillik tibbi maliyetini hesaplamak ¢alismanin amacidir .
Gereg ve Yontemler: Hastalik maliyeti modeli ¢calismanin metodoloijisini olusturmaktadir. Tip 2 diyabet prevalansi Torkiye Diyabet Epidemiyoloji
Calismasindan elde edilmis olup, yetiskinlerde %13,7 olarak tahmin edilmis, hastalarin Ggte biri daha 6nce tani konulmayan hastalar olarak
belirlenmistir. Komplikasyon maliyeti 2009 yilinda Turkiye'deki bir U¢inct basamak hastanede 7095 hastanin kayitlarindan alinmistir. Modellenen
her komplikasyon icin global olarak belirlenen insidans hizi akut faz maliyeti ve global olarak belirlenen prevalans hizlarina bir yillik takip maliyeti
eklenmistir. Devam eden antihiperglisemik tedavi ve hastalik yonetimine iliskin maliyet ve siklik verileri tedavi kilavuzlari ve Turkiye'deki hastane
kayrtlarindan elde edilmistir.

Bulgular: Tani konulan hastalarda Tip 2 diyabet maliyeti Gayri Safi Yurt ici Hasilanin yizde birine karsilik gelen, 11,4 ile 12,9 milyar TL olarak
hesaplanmistir. Toplam tibbi maliyetin en buytk kismini kardiyovaskiler komplikasyonlar olustururken (%24,3 ila %32,6 araliginda), bunu
bobrekle ilgili komplikasyon maliyeti (%25,0 ila %28,3 araliginda) ve es zamanli kardiyovaskiler ve antihipertansif ilag maliyeti (%14,2 ila %16,0
arahgindal izlemektedir. Antihiperglisemik ilag ve tarama maliyeti, toplam maliyetin sirasiyla %10,9 ila %12,3 araliginda ve %4,4 ila %5,0 araliginda
seyretmektedir.

Tarhsma: TUrkiye'de Tip 2 diyabet hastaligi nemli bir hastalik yoko olmakla beraber ayni zamanda énemli bir ekonomik yuktur. Hastaligin
komplikasyonlara harcanan maliyetinin yoksekligi, hastaligin kontrolune harcanan miktardan ¢ok daha fazladir. Komplikasyonlar énlemek icin
alinacak 6nlemler kaynaklarin atil kullanilmasinin 6nine gegecek olup, yasam kalitesinin de korunmasinda 6nemli rol alacakhr. Turk Jem 2014;
2:39-43
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Introduction

The prevalence of diabetes mellitus continues to increase,
straining healthcare budgets and leading fo increased population
morbidity and mortality. The global prevalence of the disease was
estimated as 6.4% in 2010, and is projected to increase to 7.7% by
2030 (1). Higher disease prevalence values have been estimated
for countries of the Eastern Mediterranean and Middle East. The
Turkish Diabetes Epidemiology Study | (TURDEP I) has reported
that the prevalence of diabetes mellitus was 7.2% in 1997-1998
in Turkey, with one-third of patients previously undiagnosed
(2). Recent findings from the TURDEP 2 study indicate that the
prevalence has increased to 13.7% in 2010 (3).

Patients with diabetes mellitus consume a disproportionate
share of health system resources. Globally, 12% of healthcare
expenditures are estimated to be attributable to diabetes and
its complications (4). Diabetes is costly due to the extensive
complications that may be experienced by patients with the
disease. More financial resources are directed at treating the
costly complications of diabetes rather than preventing them.
The Cost of Diabetes in Europe-Type 2 (CODE-2) study, reported
that 55% of total medical costs in European patients with Type 2
diabetes were attributable to hospitalisations, with 7% of costs
attributable to antihyperglycaemic drugs (5).

Diabetes is a progressive disease characterized by the development
of degenerative complications associated with the duration of the
disease and the level of glycemic control (6,7). Lower than optimal
awareness of the disease by policy makers may result in less strict
disease management by physicians, which in turn may increase
the risk of late-stage diabetes complications (8), and associated
higher healthcare costs (5). More intensive management of the
disease, while costly in short term, can be highly cost-effective or
lead to long-term cost savings due to reduced incidence of the
expensive late-stage complications, based on extensive analyses
performed internationally (9,10,11). In middle-income settings, the
need to assess the size of the economic burden of diabetes and
identify cost-effective or cost-saving interventions is more pressing,
as diabetes represents a large share of healthcare expenditure and
is an opportunity cost for education and infrastructure investment,
which are fundamental for further national development.

The health of the Turkish population has improved greatly over
the past 50 years, reflecting health system reforms and the
expansion of public health insurance coverage. Since 1960, there
has been a huge gain in life expectancy in Turkey (25.5 years),
so that it is quickly approaching the Organization for Economic
Co-operation and Development (OECD) average (73.8 versus 79.5
years) (12). A large reduction in infant mortality was achieved in
Turkey between 1970 and 2009, with a 6% annual decline in the
infant mortality rate, yet this metric in Turkey is still approximately
three times higher than the OECD average (13.1 versus 4.4 deaths
per 1000 live births). While excellent progress has been made,
there may still be opportunities for general health improvement
in Turkey, and substantial opportunity costs of diabetes mellitus
expenditures. The aim of the present analysis was to estimate
the direct annual medical costs of Type 2 diabetes and its
complications in diagnosed patients in Turkey.

Materials and Methods

A cost-of-illness model was developed that incorporated estimates
of the size of the diagnosed adult Type 2 diabetes population
in Turkey, included incidence and prevalence rates for major
diabetes complications, and captured costs of complications and
costs of disease treatment and management. The synthesis of
evidence in a cost-of-illness model was required, as no datasets
could be identified and analysed in Turkey that reported summary
national diabetes expenditure.

The diagnosed Type 2 diabetes population of Turkey for inclusion in
the cost-of-illness model was based on a total 2009 adult population
of 47.467.358 persons as reported by the Turkish Statistical Institute
(13), a prevalence rate of the disease estimated as 13.7% in the
TURDEP-2 study (3), and the assumption that two-thirds of patients
with diabetes were previously diagnosed, in line with the findings of
TURDEP-1(2). Therefore, a diagnosed Type 2 diabetes population of
4.335.352 persons was included in the cost-of-illness model.

The Type 2 diabetes population in the cost-of-iliness model was
at risk of experiencing incident diabetes complications and having
a history of diabetes complications. Diabetes complications
included in the cost-of-iliness model encompassed the range
of microvascular, macrovascular, neurological, and treatment-
related complications experienced by patients with Type 2
diabetes. Diabetes complications incidence rates and prevalence
rates were derived from the literature (Table 1). Few Turkey-
specific publications were identified (Supplementary Appendix 1);
therefore, studies performed in a range of country settings were
included (Supplementary Appendix 2). Incidence and prevalence
rates derived from the literature were validated by clinical
experts in Turkey by means of three face-to-face interviews. As
cardiovascular-related costs comprise a large share of total
diabetes-related complication costs in international settings,
a range of incidence and prevalence rates were used for each
cardiovascular complication, including myocardial infarction,
angina, peripheral vascular disease, stroke, and heart failure.
Lower bound rates of cardiovascular complications were derived
from the UK Prospective Diabetes Study (UKPDS) (14), which
enrolled newly diagnosed patients with Type 2 diabetes, and
upper bound rates of cardiovascular complications were derived
from studies of higher risk patients with diabetes (15,16). A range
of inputs were also used for major hypoglycaemia, with lower
bound incidence rates derived from the UKPDS, and upper bound
incidence rates derived from a study of insulin-using patients
(17). For renal replacement therapies, incidence and prevalence
rates from the literature were not applied to the modelled Type 2
diabetes population. Instead, the absolute numbers of patients
with Type 2 diabetes treated in Turkey with haemodialysis,
peritoneal dialysis, and renal transplant were derived from the
Registry of Nephrology, Dialysis, and Transplantation in Turkey
from 2009 (18), and were applied directly in the cost-of-illness
model. Summary cost-of-iliness data are presented as a range,
based on the upper and lower bounds of the complications
prevalence and incidence rates identified in the literature.

The perspective of a third-party payer in Turkey was used. Direct
medical costs were incorporated, comprising hospital inpatient and
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outpatient costs, screening and laboratory test costs, and ongoing
prescription drugs and medical supplies expenses. Transport, self-
care, and child care were not included, as they were not covered by
the payer. Indirect costs, including costs of employee absenteeism,
disease-related retirement, and death amongst an assumed
working age population were excluded from the cost-of-illness
analysis. Costs of treating diabetic complications were collected
from the records of 7095 patients with Type 2 diabetes treated at a
Turkish tertiary care hospital. Patients were enrolled and analysed
between 1 January 2009 and 31 December 2009. Relevant patient
records were identified from the Patient Registration Scheme based
on International Classification of Diseases (ICD)-10 codes relevant to
diabetes, cardiovascular, and renal complications (19); (E10-E14, 110-
N3, 120-122, 124-151, 160-169, NOO-NO7, N13-N19). Costs of treating
diabetes complications were classified as either acute event costs,

Table 1. Incidence and prevalence rates for each complication

Incidence, % | Prevalence, %
Cardiovascular complications
Myocardial infarction 1.5-2.3 12.0-18.4
Angina 0.4-0.7 10.9-10.9
Peripheral vascular disease 0.5-0.5 8.4-8.4
Stroke 0.6-1.9 6.4-9.0
Heart failure 0.3-3.6 4.9-13.8
Renal complications
Microalbuminuria 20 23.4
Macroalbuminuria 9.9 6.1
Haemodialysis N/A 9001a
Peritoneal dialysis N/A 824a
Renal transplant N/A 330a
Eye complications
Background diabetic retinopathy 4.0 N/A
Proliferative diabetic retinopathy 1.5 N/A
Laser treatment 2.2 N/A
Cataract extraction 58 58
Vitrectomy 0.3 N/A
Maculopathy 3.1 N/A
Macular oedema 39 N/A
Blindness 0.02 7.4
Other complications
Peripheral neuropathy 0.8 21.0
Diabetic foot N/A 9.0
Gangrene 0.1 N/A
Ulcer 2.0 9.3
Amputation 0.2 1.0
Maijor hypoglycaemia 1.0-15.0 N/A
N/A: No data applied, a The absolute numbers of patients with Type 2 diabetes
treated with haemodialysis, peritoneal dialysis, and renal transplant in 2009, as
derived from the Registry of Nephrology, Dialysis, and Transplantation in Turkey

defined as the costs relevant to the complication incurred from
admission to hospital until discharge, or ongoing annual costs
(Table 2). Costs are reported in 2010 Turkish Lira.

The frequencies of eye and foot screening in patients with Type
2 diabetes in Turkey were derived from the records of a Turkish
tertiary care hospital. Concomitant cardiovascular medication
usage, such as angiotensin-converting enzyme inhibitors,
beta blockers, aspirin, and statins, were also derived from the
records of a Turkish tertiary care hospital. Government prices in
Turkey, set by the Ministry of Health, were used for the cost of all
medications captured in the model, including antihyperglycaemic
and cardiovascular medications. The proportion of patients
treated with different antihyperglycaemic strategies, including oral
antihyperglycaemics, insulin, and diet and exercise, were derived
from the literature (20).

Table 2. Complication costs in Turkey

Acute event | Ongoing

cost (TL) annual cost (TL)
Cardiovascular complications
Myocardial infarction 2163 1519
Angina 1928 157
Peripheral vascular disease 4356 1443
Stroke 3799 805
Heart failure 3697 759
Renal complications
Microalbuminuria 140 383
Macroalbuminuria 1597 2017
Haemodialysis N/A 21936
Peritoneal dialysis N/A 1939
Renal transplant 44 861 N/A
Eye complications
Background diabetic retinopathy 137 N/A
Proliferative diabetic retinopathy 1606 N/A
Laser treatment 346 N/A
Cataract extraction 390 172
Vitrectomy 902 N/A
Maculopathy 1606 N/A
Macular oedema 1606 N/A
Blindness 379 76
Other complications
Peripheral neuropathy 497 542
Diabetic foot N/A 155
Gangrene m9 N/A
Ulcer 1362 183
Amputation 800 4]
Maijor hypoglycaemia 87 N/A

TL: Turkish Lira, N/A: No data applied, Cost data were derived from Baskent

University Hospital patient records
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This study followed the Declaration of Helsinki and due to the
refrospective nature of the study, it was granted an exemption in
writing by the Baskent University.

Results

Based on a diagnosed Type 2 diabetes population in Turkey of
4.335.352 persons, globally derived incidence and prevalence
rates for diabetes complications, and complication costs and
disease management data collected from a Turkish tertiary care
hospital, the total cost of Type 2 diabetes for the year 2010 in
Turkey was estimated between 11.366 and 12.859 million Turkish
Lira (Table 3). On a per-treated patient basis, the cost of illness was
estimated at between 2.622 and 2.966 Turkish Lira, representing
the lower and upper limits of summary cost of illness results.

Diabetes complications costs comprised the largest share of
total costs: 7.577 to 9.070 million Turkish Lira (or 66.7% to 70.5%
of total costs). Cardiovascular costs comprised 24.3% to 32.6%
of all costs, and renal costs comprised 25.0% to 28.3% of all
costs (Table 3, Figure 1). When incidence rates of cardiovascular
complications were derived from the UKPDS, enrolling lower risk
patients, cardiovascular costs comprised a smaller share of total
costs. Other complications, including foot ulcers, neuropathy,
and hypoglycaemia, comprised 12.9% to 14.1% of total diabetes-
related costs. Hypoglycaemic event rates derived exclusively from

Table 3. Costs of Type 2 diabetes in Turkey

Total cost (million TL) | Share of costs

Total Costs 11366-12 859 100.0%-100.0%
Diabetes drugs 1396 10.9%-12.3%
Non-diabetes drugs 1821 14.2%-16.0%
Complications screening 572 4.4%-5.0%
Complications costs 7577-9070a 66.7%-70.5%
Cardiovascular 2760-41950 24.3%-32.6%
Renal 3219 25.0%-28.3%
Other 1599-16560 12.9%-14.1%

TL=Turkish Lira, a Upper and lower bounds estimates of costs based on prevalence
and incidence rates for cardiovascular and major hypoglycaemia complications

m Diabetes drugs
® Non-diabetes drugs

» Complications
screening

m Cardiovascular
complications

m Renal complications

u Other complications

Figure 1. Components of total cost of Type 2 diabetes
Percentages represent the mid-point of the ranges presented in Table 3

insulin-injecting patients resulted in higher “other” complications
costs as a percentage of all costs. Hypothetically, prevention
of all myocardial infarctions and stroke events in diagnosed
patients with Type 2 diabetes would result in a 48% reduction in
cardiovascular disease (CVD) complications costs; prevention of
all heart failure in such patients would result in a 7.5% reduction in
CVD complications costs; and prevention of all dialysis and renal
transplantation cases would resultin a 4.4% reduction in all renal-
related costs.

It was estimated that more resources were spent in Turkey on
non-diabetes drugs compared to diabetes drugs in patients
with Type 2 diabetes (1821 versus 1396 million Turkish Lira). Non-
diabetes drugs consisted of angiotensin-converting enzyme
inhibitors, beta blockers, aspirin, and statins, which are chiefly
used to manage cardiovascular risk. These and other non-
diabetes drugs comprised 14.2% to 16% of the total cost of illness.
Diabetes drugs, including oral antihyperglycaemics and insulin,
comprised 10.9% to 12.3% of the total cost of illness. Screening
for diabetes complications costs, including annual eye and foot
examinations, comprised 572 million Turkish Lira, or 4.4% to 5%
of the total cost of illness.

When it was assumed that all patients in Turkey with Type 2
diabetes were diagnosed, versus two-thirds of patients in the
reference case based on the findings of the TURDEP-I study, the
cost of illness increased to between 17.049 and 19.289 million
Turkish Lira. However, the costs of screening and detecting these
undiagnosed patients in Turkey were not examined.

Discussion

The cost of Type 2 diabetes in diagnosed patients in Turkey is high,
representing approximately 1% of Gross Domestic Product (GDP).
Given that total healthcare spending as a percentage of GDP
in Turkey has been estimated as 5% (21), the present modelling
analysis indicates that diabetes may comprise a large share of the
health care cost burden in Turkey. As population health outcomes
such as life expectancy and infant mortality are less favorable
in Turkey compared to that in other OECD countries, diabetes-
related expenditures may be diverting funds from overall health
status improvement and economic development.

In line with cost-of-illness studies performed in international
settings, including the CODE-2 study in Europe, diabetes-related
complications comprised a larger share of total costs when
compared with disease management costs in Turkey. Better
management and treatment of the disease could reduce the
incidence of costly diabetes complications, reduce patient morbidity
and mortality, and lessen the burden on the healthcare system in
Turkey. Results of a systematic review of interventions to prevent
and control diabetes indicate that many diabetes management
practices and pharmacy interventions are either cost saving or
highly cost-effective across a range of country settings (22).

There were several limitations of this cost-of-illness analysis. Chiefly,
incidence and prevalence rates were not exclusively derived from
Turkey-specific studies, and rates derived from international studies
were assumed to be generalisable to all patients with Type 2 diabetes
in Turkey. A paucity of published follow-up studies of diabetes
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complications in Turkey necessitated the use of incidence rates from
studies such as the UKPDS, which enrolled low-risk newly diagnosed
patients. Parameter variation revealed that the cost-of-illness results
were sensitive fo the cardiovascular incidence and prevalence rates
used, indicating that it may be worthwhile to utilise Turkey-specific
cardiovascular risks in a cost-of-illness model where possible. It was
also a limitation that diabetes complications costs were derived from
asingle centre in Turkey. More comprehensive cost-of-illness studies
will perform multi-centre cost collection. This approach would be
considered appropriate in countries with large variations in health
service delivery, particularly along urban and rural divides.

Afurther limitation of the analysis was that the cost of undiagnosed
patients was excluded. Despite occurring in patients without
formal diabetes diagnosis, hyperglycaemia is a risk factor for
costly end-stage complications such as cardiovascular events.
The alternative cost estimates of 17.049 and 19.289 million Turkish
Lira, based on the assumption that all patients were diagnosed,
could also represent the cost of diabetes irrespective of diagnosis.
However, due to the reliance of incidence and prevalence rates
of complications derived from studies of diagnosed patients with
Type 2 diabetes receiving contemporary treatment, the cost of
illness may be underestimated when the model results represent
all patients with diabetes regardless of diagnosis. Based on the
findings of this analysis, we conclude that the direct medical cost
of Type 2 diabetes mellitus in Turkey is high, between 11.366 and
12.859 million Turkish Lira overall and 2622 and 2966 Turkish Lira
per patient. The cost of Type 2 diabetes is equivalent to 1% of GDP.
Acknowledgements

The authors gratefully acknowledge Zefi Vlachopioti for her initial
research efforts and construction of the base model, Cagri Ertork
and Deniz Dikmen for their liaison work in collection of the model
inputs, and Alan Brnabic for his statistical consultation and critical
review of the final manuscript. Simten Malhan is a consultant
who has received funds from Eli Lilly and Company. Steven M
Babineaux and Ali Ertekin are employees of Eli Lilly and Company.
James L. Palmer is an employee of IMS Health, a consultancy that
has received funds from Eli Lilly and Company.

Conflicts of Interest

There are no conflicts of interest.

References

1. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of
diabetes for 2010 and 2030. Diabetes Res Clin Pract. 2010;87:4-14.

2. Satmanl, Yilmaz T, Sengul A, Salman S, Salman F, Uygur S, Bastar |, T6t0nc0
Y, Sargin M, Dingcag N, Karsidag K, Kalaca S, Ozcan C, King H. Population-
based study of diabetes and risk characteristics in Turkey: results of the
turkish diabetes epidemiology study (TURDEP). Diabetes Care 2002;25:1551-
1556.

20.

21.

22.

TURDEP-II Study Group. Diabetes epidemic in Turkey: results of the second
population-based survey of diabetes and risk characteristics in Turkey
(TURDEP-II). 46 General Assembly of the European Association for the
Study of Diabetes (EASD);2010 Sep 20-24; Stockholm, Sweden. Diabetologia
2011;54 (Suppl 1):5140.

Zhang P, Zhang X, Brown J, Vistisen D, Sicree R, Shaw J, Nichols G. Global
healthcare expenditure on diabetes for 2010 and 2030. Diabetes Res Clin
Pract 2010,87:293-301.

Jénsson B; CODE-2 Advisory Board. Revealing the cost of Type Il diabetes in
Europe. Diabetologia 2002;45:55-12.

Pirart J. Diabetes Mellitus and Its Degenerative Complications: A Prospective
Study of 4,400 Patients Observed between 1947 and 1973 (Part 2). Diabetes
Care 1978;1:168-188.

Pirart J. Diabetes Mellitus and Its Degenerative Complications: A Prospective
Study of 4,400 Patients Observed between 1947 and 1973 (Part 2). Diabetes
Care 1978;1:252-263.

Stratton IM, Adler Al, Neil HA, Matthews DR, Manley SE, Cull CA, Hadden D,
Turner RC, Holman RR. Association of Glycaemia with Macrovascular and
Microvascular Complications of Type 2 Diabetes (UKPDS 35): Prospective
Observational Study. BMJ 2000;321:405-412.

Klonoff DC, Schwartz DM. An economic analysis of interventions for
diabetes. Diabetes Care 2000;23:390-404.

Minshall ME, Roze S, Palmer AJ, Valentine WJ, Foos V, Ray J, Graham C.
Treating diabetes to accepted standards of care: a 10-year projection of the
estimated economic and health impact in patients with Type 1 and Type 2
diabetes mellitus in the United States. Clin Ther 2005;27:940-950.

. Tucker DM, Palmer AJ. The cost-effectiveness of interventions in diabetes: a

review of published economic evaluations in the UK setting, with an eye on
the future. Prim Care Diabetes 2011;5:9-17.

Health at a Glance 2011: OECD Indicators. OECD 2011. Available from: hitp://
dx.doi.org/10.1787/health_glance-2011-en [Accessed 13/11/2013]

TurkStat: Turkish Statistical Institute 2012 [cited 2010 May 271. Available from:
http://www.tuik.gov.ir [Accessed 13/11/2013]

Intensive blood-glucose control with sulphonylureas or insulin compared
with conventional treatment and risk of complications in patients with Type 2
diabetes (UKPDS 33). UK Prospective Diabetes Study (UKPDS) Group. Lancet
1998,;352:837-853.

Straka RJ, Liu LZ, Girase PS, Delorenzo A, Chapman RH. Incremental
cardiovascular costs and resource use associated with diabetes: an
assessment of 29,863 patients in the US managed-care setting. Cardiovasc
Diabetol 2009;8:53.

Nichols GA, Moler EJ. Cardiovascular disease, heart failure, chronic
kidney disease and depression independently increase the risk of incident
diabetes. Diabetologia 2011;54:523-526.

Gurlek A, Erbas T, Gedik O. Frequency of severe hypoglycaemia in Type 1
and Type 2 diabetes during conventional insulin therapy. Exp Clin Endocrinol
Diabetes 1999;107:220-224.

Suleymanlar G, Serdengecti K, Altiparmak MR, Jager K, Seyahi N, Erek E.
Trends in renal replacement therapy in Turkey, 1996-2008. Am J Kidney Dis
2011;57:456-465.

ICD-10 online versions. World Health Organization 2012. Available from:
http://www.who.int/classifications/icd/icdonlineversions/en/index.html
[Accessed 14/11/2013]

Parving HH, Lewis JB, Ravid M, Remuzzi G, Hunsicker LG. Prevalence and
risk factors for microalbuminuria in a referred cohort of Type Il diabetic
patients: a global perspective. Kidney Int 2006;69:2057-2063.
Akhmedijonov A, Gug Y, Akinci F. Healthcare financing: how does Turkey
compare? Hosp Top 2011;89:59-68.

Li R, Zhang P, Barker LE, Chowdhury FM, Zhang X. Cost-effectiveness of
interventions to prevent and control diabetes mellitus: a systematic review.
Diabetes Care 2010;33:1872-1894.



