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Abstract

Background: Trends in the prevalence, incidence and distribution of diabetes and diabetic retinopathy
in Kazakhstan were analyzed using national statistical data from 2013-2018. The purpose of this work
was to contribute to future policy and health program decisions on management of these conditions.
Methods: Trends in the prevalence, incidence and distribution of diabetes and diabetic retinopathy in
Kazakhstan were analyzed using national statistical data from 2013-2018.

Results: In adults, prevalence of Type 1 diabetes increased by 54% over this period. Prevalence for
Diabetes Mellitus, Type 2 increased by 32% and incidence by 34%. Rates for women were 1.5 times
higher than those for men. In children, prevalence of diabetes mellitus, Type 1 increased by 93% and
incidence by 43%. Prevalence of diabetic retinopathy increased by 27% between 2015 and 2018. There
was higher prevalence and incidence of diabetes in urban than in rural populations.

Conclusion: Areas to consider for the health system include appropriate management of Diabetes
Mellitus, Type lin children, electronic tracking of the diabetes chain following diagnosis, and support
for treatment of diabetic retinopathy.

This paper contributes to knowledge about the current status of diabetes and diabetic retinopathy in
Kazakhstan and factors for consideration in their management. It also provides an indication of

progress in the evolution of the health care system in a post-Soviet country.
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Introduction

As a consequence of political transitions, post-soviet countries
have made changes to their health care systems, a process that
is still in progress. There are still limitations with available data
for a range of diseases and health conditions.In Kazakhstan,
one of these was diabetes mellitus, where rates and distribution
of prevalence and incidence were not available for
consideration. A step forward in 2013 was the launch of a
National Register database by the e-health Centre of the
ministry of health of Kazakhstan [1]. The center, which has
branches in the regions, is responsible for development of
information and communication infrastructure of the healthcare
industry throughout Kazakhstan. It provides the republican and
local state executive bodies, individuals and legal entities with
medical and statistical information. Information from the
registry would be expected to help government and health care
administrators in their decisions on provision of services for
persons with a diagnosis of diabetes, and advice to the general
population regarding awareness and prevention of the disease.

There is a limited existing knowledge regarding prevalence/
incidence of diabetic complications in Kazakhstan, which
results a high rate of burden of disease. There are
cardiovascular and/or renal complications of diabetes, but this
paper mainly focused on examining diabetic retinopathy, as it
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was the only and new available data in the national statistics
register.

Another requirement for health services is the appropriate
management of Diagnostic Retinopathy (DR), a major disease
associated with diabetes. Timely diagnosis and appropriate
treatment are crucial for reducing the risk of a moderate loss of
vision from DR [2].

In Kazakhstan, collection of diabetic retinopathy data was
started in 2015 as a further initiative of the e-health Centre.
These are gathered separately each year from regional health
departments and ministry of health reports and are not
incorporated with the data from the diabetes registry.

The purpose of this work was to identify trends in the incidence
and prevalence of different types of diabetes and of diabetic
retinopathy for 2013-2018. It was expected that this would
make a contribution to future assessment of diabetes
prevention, treatment, and screening programs and also to help
in the planning and implementation of future health services.

Materials and Methods

To access and analyze the situation in terms of rates for
diabetes and DR, data from the annual statistical compilations
of the Committee of Statistics were used. The committee is a
subordinate organization of the Ministry of National Economy.
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It collects and processes primary statistical data submitted by
the territorial statistical authorities and respondents during
national statistical observations and censuses. We used material
from the annual censuses of the committee [3]. We also used
the statistical data of the Republican e-health center [1].

The data were standardized (direct standardization method) by
gender, age and place of residence. Statistical data are provided
in the censuses and registries for three age groups only
(children 0-15, teenagers 16-18, and adults 19 and older).Also,
there is no 5 years step age range for each group.For the
purposes of the study, data for teenagers were added to those of
the adult group. Prevalence and incidence rates were compared
by: Age (children 0-15 years, adults 16 and older), gender
(male and female) and place of residence (urban/rural).

Results

Adult population

Data for diabetes and DR in the adult population are shown in
Table 1. Between 2013 and 2018, the total prevalence of all
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forms of diabetes increased by 34%, with similar reported
prevalence for the most recent three years. Total incidence of
diabetes has been increased by 39%.

The prevalence of Type 1 diabetes during the studied year
increased by 54%. The trend for incidence of Type 1 diabetes
indicators is unclear from the reported values. Incidence
increased from 2016, but the more recent values are similar to
those for 2013 and 2014. Prevalence for Type 2 diabetes is the
most common form of diabetes in Kazakhstan, increased by
32%. Incidence increased by 34%, with some fluctuation in
reported values.

The trends in prevalence and incidence for other forms of
diabetes are less clear, possibly because of delays in recording
data and difficulties of diagnosing these conditions. The data
suggest increasing prevalence in recent years. With incidence,
a relatively high figure in 2013 was followed by a series of
lower values and then a much higher value for 2018. The four
years of data available for diabetic retinopathy suggest a trend
to increasing prevalence with an increase of 27% between
2015 and 2018. The trend for incidence is unclear.

2013 2014 2015 2016 2017 2018

Type 1 diabetes Prevalence 1.48 1.72 1.87 2.25 2.24 2.28

Incidence 9.2 1 7.6 6.3 9.1 1.5
Type 2 diabetes Prevalence 20.4 22.8 25.2 271 28.1 26.9

Incidence 202 212 230 219 260 270
Other types of | Prevalence 0.17 0.13 0.1 0.43 0.33 0.43
diabetes

Incidence 3.24 1.42 0.05 0.7 0.46 16.7
Total Prevalence 221 24.7 27.2 29.8 30.7 29.6

Incidence 214 225 237 278 269 298
Diabetic Prevalence n/a n/a 0.83 0.99 1.07 1.05
retinopathy

Incidence n/a n/a 18.1 15.1 15.1 15.7

Table 1. Prevalence and incidence of diabetes and diabetic retinopathy among adults.a: Prevalence per 1000, Incidence per 100000

population, n/a: Not available.

Child population

Data for diabetes and DR among the child population are
shown in Table 2. Prevalence of all types of diabetes in
this period is increased by 88%.

The value for total incidence over six years is biased by the
high reported value in 2013 for other types of
diabetes.Between 2014 and 2018 total incidence increased
by 86%.

Prevalence of Type 1| diabetes is the most common form in
the child population, increased by 93%. Data for incidence
suggest an overall increase of 43%, with a jump of 20% in
2018.
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Data for Type 2 diabetes indicate a five-fold increase in
prevalence. Values for incidence fluctuated over 6 years and
might be taken to indicate no overall change. The trends for
other forms of diabetes among the child population are unclear.
The data show low prevalence over the period with no clear
trend.

There was low or nil incidences from 2014 to 2017. In 2018
a value of 2.53 per 100 thousand was reported.

The prevalence of DR among the child population

remained unchanged at 0.02 per 1000 population. There
was no clear trend in the incidence of DR.
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2013 2014 2015 2016 2017 2018
Type 1 diabetes Prevalence 0.41 0.5 0.52 0.59 0.65 0.79
Incidence 7.86 7.26 9.03 9.05 9.32 11.2
Type 2 diabetes | prevalence 0.02 0.02 0.08 0.1 0.09 0.1
Incidence 0.66 0.41 0.68 0.64 0.37 0.67
Other types of | Prevalence 0.06 0.01 0.01 0.02 0.02 0.04
diabetes
Incidence 4.09 0.09 0.02 0 0.04 2.53
Total Prevalence 0.5 0.53 0.61 0.7 0.76 0.94
Incidence 12.6 7.75 9.74 9.68 9.72 14.4
Diabetic Prevalence n/a n/a 0.02 0.02 0.02 0.02
retinopathy
Incidence n/a n/a 0.66 0.76 0.69 0.58

Table 2. Prevalence and incidence of diabetes and diabetic retinopathy among children.

a: Prevalence per 1000, Incidence per 100000 population, n/a:
Not available.

Gender-related comparisons

Comparison of prevalence and incidence values for men and
women are shown in Table 3. Differences in the prevalence of
Type 1 diabetes between women and men have been
insignificant. For the incidence of Type 1 diabetes, the rates for
men were 22% higher than those for women.

For Type 2 diabetes, prevalence in women averaged 1.6 times

higher than that for men over the six years considered. For both
genders, prevalence increased each year. The incidence for the
female population is 1.4 times higher than that for
men.Prevalence and incidence for other forms of diabetes were
also higher for women than men over the six years, with a
large reported increase in incidence for both genders in 2018.

For DR, prevalence is 1.8 times higher for women than for
men, with some increase in the number of cases for both.
Incidence is 1.6 times higher for women than men; it is unclear
whether numbers of cases are increasing.

Year
2013 2014 2015 2016 2017 2018
Type 1 diabetes | Prevalence Male 1.53 1.69 1.84 22 2.39 2.23
Female 1.43 1.75 1.91 2.28 2.1 2.31
Incidence Male 10.33 12.23 7.56 9.78 10.68 12.19
Female 8.16 9.99 7.56 6.98 7.62 10.82
Type 2diabetes | Prevalence Male 15.12 18.31 18.96 19.84 20.66 20.1
Female 25.17 26.8 30.79 33.53 34.77 32.97
Incidence Male 165.44 176.29 167.52 217.01 218.91 223.93
Female 234.22 244.66 285.09 315.32 296.19 311.5
Other types of| Prevalence Male 0.16 0.11 0.08 0.48 0.28 0.33
diabetes
Female 0.17 0.16 0.11 0.39 0.38 0.51
Incidence Male 2.96 1.12 0.02 0.18 0.47 13.09
Female 3.48 1.68 0.08 1.17 0.46 19.95
Diabetic Prevalence Male n/a n/a 0.55 0.68 0.76 0.74
retinopathy
Female n/a n/a 1.08 1.27 1.35 1.33
Incidence Male n/a n/a 13.67 1 11.91 11.53
Female n/a n/a 22 18.71 17.93 19.33

Table 3. Prevalence and incidence of diabetes and diabetic retinopathy among adults by gender. a:Prevalence per

1000, Incidence per 100000 population, n/a:Not available.

Among the child population, there was no significant gender
difference in the prevalence of diabetes and DR over the period
studied. The incidence of type 1 diabetes among boys was
somewhat higher than for girls in 2014 and 2015. Since 2016,
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the incidence for girls has been higher. Incidence of other
forms of diabetes and DR were variable, with no clear
difference between the sexes.
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Diabetes in urban and rural populations

Rates of diabetes and DR for men and women in urban and
rural populations are shown in Table 4. The data indicate
higher prevalence and incidence in urban populations than
rural for all forms of diabetes and for DR, for all the years
considered. For Type 1 diabetes average prevalence and
incidence values in rural communities over the six years were
69% and 65% of those for urban populations.Corresponding
values for Type 2 diabetes were 60% and 69% and for other
types of diabetes 70% and 60 %. For diabetic retinopathy
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average prevalence and incidence in rural populations over
four years were 42% and 65% of the urban values.

However, over the six years the changes in prevalence and
incidence for both Type 1 and Type 2 diabetes were higher in
rural than in urban populations. For Type 1 diabetes, increases
in prevalence were 58% vs. 49% and incidence 43% vs. 20%.
For Type 2 diabetes the values were prevalence 41% vs. 19%
and incidence 38% vs. 23%.Rural and urban populations had
similar increases in prevalence of DR over four years (25% and
20%).

Year
2013 2014 2015 2016 2017 2018
Type 1 diabetes | Prevalence Urban 1471 164.7 176.2 213.9 221.6 219.4
Rural 83.3 103.1 112.6 126 117.5 131.6
Incidence Urban 10.8 11.8 9.5 9.9 10.4 13
Rural 6.3 7.5 5.8 6.5 7.4 9
Type 2diabetes | Prevalence Urban 1884.7 2007.6 2113.4 2317.8 2426.1 2235.2
Rural 999.9 1176.7 1406.7 1407 1398.7 1410.2
Incidence Urban 181.7 175.4 189.1 225.5 194.6 223
Rural 104.4 124.9 132.6 145.9 168.6 143.5
Other types of | Prevalence Urban 18.3 12.4 10.5 32.2 26.8 344
diabetes
Rural 7.8 6.8 2.7 29.9 19.8 26.7
Incidence Urban 59 1.2 0 0.7 0.5 13.2
Rural 0.5 0.9 0 0.2 0.2 1.4
Diabetic Prevalence Urban n/a n/a 81.1 94.2 99.8 98.7
retinopathy
Rural n/a n/a 325 40.4 447 40.5
Incidence Urban n/a n/a 16.3 12 1.7 141
Rural n/a n/a 9 9.5 9.7 7

Table 4. Prevalence and incidence of diabetes and diabetic retinopathy among adults in urban and rural populations. a: Prevalence

per 1000, Incidence per 100000 population, n/a : Not available.
Discussion

In this study we considered the rates of diabetes and diabetic
retinopathy in Kazakhstan for the years 2013-2018, using
information from a national electronic data base. The study
informs progress in the management of these conditions and
potential further changes in health services.

Rates of diabetes and diabetic retinopathy

Overall, the prevalence of diabetes in the adult population in
Kazakhstan is of the order of 3%, lower than a previously
published estimate of 7% in the IDF atlas, and is
increasing.Among the adult population, prevalence of Type 1
diabetes increased by 54% over the period studied (Table 1).
Prevalence
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was similar for males and females, and incidence higher for
males. Similar observations have been reported from other
countries [4,5]. Prevalence and incidence of Type 2 diabetes
has been increased by 32% and 34% respectively. Prevalence
and incidence rates for women were higher than those for men.

In the child population, prevalence of Type 1 diabetes almost
doubled (Table 2). Incidence also increased during this time
with a reported 20% rise for 2018. Prevalence of Type 2
diabetes in children has increased, while rates for incidence
appear to be stable.Prevalence of other forms of diabetes
appears to have increased. Information on DR is more limited,
with data available from 2015. For adults, an increase in
prevalence is indicated.Prevalence and incidence are higher for
women than for men. In the child population, prevalence has
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been constant over the four years while data available for
incidence are inconclusive.

When the geographic distribution of diabetes in Kazakhstan is
considered, there is higher prevalence and incidence in urban
populations than rural populations, but the changes in values
over the six years were higher in rural communities. The study
has limitations due to apparent inconsistencies in the some of
the data from the registries. Apparent fluctuations in values
from year to year may have been associated with delays in
accessing or processing information collected from some
centers.These include some of the entries for other types of
diabetes.

Government approaches to improvement in diabetic
care

Provision of health and other services: With increasing
awareness of the need to provide access to adequate health
care, the government has made changes in the provision of
services.In Kazakhstan, diabetes care is supported with a
guaranteed volume of free medical care and medicines from
the budget each year.

For the treatment of each patient with a diagnosis of diabetes,
an amount is allocated annually for the purchase of insulin,
pumps, self-monitoring equipment, syringes and special
pens.A start on the systematic collection of data through
establishment ofthe electronic registry provides more detailed
information for government agencies involved in formulation
of the budget for these and other services.

In 2012 Kazakhstan was the first among the countries of the
former USSR to provide access for children with typel
diabetes to an innovative method of treating the disease-insulin
pump therapy.New insulin pumps are provided to these
children without charge.

In 2018 the Ministry of Health announced a new model for free
medical care.Under this it is planned to transfer a number of
chronic diseases (including diabetes mellitus) from the
dispensary group to active dynamic monitoring [6]. A feature
of dynamic observation is the management of the disease,
which involves patients in the process of monitoring and
improving their well-being, together with a doctor of the
primary medical organization.The patient must adhere to a
certain lifestyle, regularly take necessary medicines and also
monitor their health. Self-management of patients will reduce
the risks of complications and disability.

Possible future directions: With increases in the incidence of
type 1 diabetes in children there is a need to develop a clear
educational program for the management and adaptation to the
condition, with support from their guardians. This will require
extensive research to establish relevant learning goals and
objectives [7,8].

In Kazakhstan there is no tracking of the patient’s treatment
route or an electronic database that will track the diabetes chain
to its end. This does not allow us to see the whole situation of
managing diabetes reflecting the improvements or the
complications of the disease as well as consider quality of life
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of the patients and assess quality of care. Further changes to
the electronic record seem desirable.

Further support for those with diabetic retinopathy appears
necessary to adequately manage this condition.Often the early
stages of DR do not have visual symptoms, and not all patients
with diabetes undergo an annual comprehensive eye
examination. DR treatment is not free of charge. Many
Kazakhstan patients are not able to regularly pay, and stop
coming for examination and regular treatment.

Further analysis of factors that influenced the differences in the
frequency of the disease in terms of place of residence, this
would be helpful for future planning of health and other
services.This study shows that in Kazakhstan, there is a
growing need to test service delivery levels and identify gaps
in comprehensive access to treatment and effective prevention
of diabetes and diabetic retinopathy.

Conclusion

Analysis of registry data for Kazakhstan shows trends to
increases in the rates of diabetes and diabetic retinopathy in
both the adult and child populations.Prevalence and incidence
are consistently higher in urban than in rural communities,
though the changes to those values are lower.

The information provided through the registries will be useful
for helping future decisions regarding priorities and options for
support of treatment services and implications of the
geographic distribution of diabetes rates.

Introduction of systematic collection of data has been an
important initiative. The information provided should inform
future changes in the management of diabetes in Kazakhstan.
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