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Obocnoeanue. Pacnpocmpanennocms caxapnoeo duabema (CI) ¢ PD npodosicaem pacmu, u, npesxcde éceeo 3a cuem 001b-
uoix CA 2 muna (C2). B nocaednue 200bt usmensemes napaduema seyenus C/, ece 8 boavueil cmeneHu 604bHOU CMAHO-
BUMCS PAGHONPABHBIM YUACMHUKOM NPOUECCA NeHeHUsl, NOCIOSHHO 803DACMaem poab camoKoHmpons enukemuu. Haxonnen
yenvlil pad KAUHUHeCKUX 00Ka3amensCmea, ceudemensCmayouux 0 HaAuYUy NoA0JNCUMeNbHOU C853U YPOBHS NPOGEOeHUs. Ca-
MOKOHMPOSL CO CHUICCHUEM INUOEMUONOSUMECKO20 U, COOMBEMCMBEHHO, IKOHOMUUecko2o Opemenu CI. Odnaxo 6 Hacmo-
awee epems 6 Poccuu yposens obecneuennocmu UHCMpyMeHmMapuem 0451 npo8edeHuUs: CAMOKOHMPOSL, 3AKYNAeMbIM 3d CHem
20Cy0apCcmeenHbiX cpedcme, 3HAUUMENbHO HUNCE HOPMAMUBHO0 YPOGHSL.

Ileav. Cozdanue dokazamenvHoil 6a3bl, N0360A5I0ULETl NPUHUMAMb PelleHUs 0 pacnpedeieHul eocy0apCcmeeHHbIX pecyp-
€08 cucmembl 30pagooXpaHeHuss Ha OCHO8e AHAAU3A 3ampam 20cy0apcmea U NOAYHAeMbIX UM MAKPOIKOHOMUHECKUX 8bl200
OMm NAGHUPYEMbIX pacxodos. B pamkax uccredosarnus s3KkoHoMU"ecKUe 6bi200bl ONPe0eNsAUCh OM PEarusayuu 08yxX mMepo-
npusmuil: 00ecnevenust 8 pamKax 20Cy0apCcmeeHHo PUHAHCUPYEMbIX NPOPAMM 3aKYNOK UHCIMPYMEHMAapus 04s Rpo8eoeHUs.
CamMoKOHmMPOsL yPOBHSL 2110K03bL Kposu y 6oavHbix CJI 6 coomeememauu ¢ HOpMAMUEAMU U OM UCHOAb308AHUSL 2AHOKOMEMPO8
NOBbIUEHHOU MO4HOCIU.

Memoowt. Hccaedyemas koeopma — boashbie C/, noayuarouue uncysunomepanuio. Inudemuonsocuveckoe opems 3moii Ko-
20pmbl ONPeOeNsnoOch NO CACOYIOUUM NOKA3AMENIM: YUCACHHOCMb PACCMAMPUBAEMO20 KOHMUHECHMA, YUCAO CAYHAeE OC-
N0ACHEHUH No Kaaccam Ooaesneil, 803HuKaowux ¢ pezyabmame pazeumus CI 6 smoil epynne 604bHbIX, UHEAAUOUAYUSL
U CMEpMHOCMb N0 NOA0BO3pacmHubiM epynnam. Llpu oyenie SK0HOMUUECK020 OpeMeHU INUEMUON0SUYECKOe OpeMsL MPAHCAU-
DPYemcst 8 MOHemapHbie MePMUHbL, UCNOABb3YSL Memod cmoumocmu 60ae3HU. Boieodbt onpedensinucy 6 mepmuHax coKpauenust
IKOHOMUUECK020 OpeMeHll.

Pezyromamot. Dxonomuueckas vieoda om 2ocyoapcmeenno2o obecnewenus mecm-nosockamu 6oavhvix CI, Haxodsuguxcs
Ha UHCYAUHOMEPAnUU, 8 COOMBEMCMBUU ¢ HOPMAMUBHBIMU NOKA3AMENIMU Npegbluiaem HeodXooumbie 0ONOAHUMENbHbLE
6A00ICEHUS 8 UX 3aKynKYy 6 1,5 paza. 3nauumenvHoe cHudCeHUe CmeneHy NOSPeuHOCMU UCHOAb3YEMbIX NPU CAMOKOHMPOe
anokomempog (cHudcenue nozpewnocmu ¢ 20% oo 10%) moxcem npusecmu K COKPAUCHUIO IKOHOMUUECKO20 OpeMeHU
Ha 9,36 mapo py6. Cogokynhbie 8bi200bl 20Cy0apcmea om peaiu3auuu 000ux paccmampugaemvix Meponpusmuil no360-
AUU Obl COKPAMUMb IKOHOMUYECKOe OpeMsl, HAHOCUMOE 20CYOApCmey pacnpoCmpaneruem 3moao 3a001e6aHUs, CHU3UE €20
Ha 29,2 mapo pyo.

Sararouenue. [losviuierue yposHs 20cy0apcmeeHHbIX 3aKYROK UHCMPYMeHmapusi 045 npoeedenus CaMOKOHMPOsL YPOGHS
2110K03bl KPO8U 00 YPOBHs HOPMamugHoil obecnevennocmu 60avHoix CI, noayuarouux uHcyauHomepanuio, RPUHOCUM 20cy-
dapcmey SKOHOMUUecKUe 6bi200bl, 3HAYUMENbHO NPesbiularouilie mpeoyemole 6104CeHUS.

Karouesote caosa: 6pems caxaproeo duabema,; camoKoOHMPONb;, IKOHOMUUECKAsl 8bl200a
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Background. In Russia, the prevalence of diabetes continues to increase with the growing diabetes epidemic. In recent years,
the paradigm of diabetes treatment has been changing, with patients increasingly becoming equal participants in the treat-
ment process, through the introduction of self-monitoring blood glucose (SMBG). Several clinical studies have demonstrated
a positive relationship between SMBG and the decline of the epidemiological and economic burden of diabetes. At present, the
procurement of public funds for SMBG is below the specified level in Russia.

Aims. To investigate the potential macroeconomic benefits of public health resource allocation and the use of planned state
investments to fund SMBG in insulin-treated diabetic patients.

Materials and methods. This study was conducted with data from insulin-treated diabetic patients. The epidemiological burden
of this cohort was determined by the following indicators: the number of patients and the incidence of complications resulting
from diabetes, disability, mortality, age and sex. The economic benefits were evaluated by the implementation of two measures:
(1) procurement of public funds for the purchase of means for SMBG in patients with insulin-treated diabetes and (2) the use of
highly accurate blood glucose metres. To evaluate economic burden, the epidemiological burden was translated into monetary
terms using cost-of-illness. Economic benefits were defined as reductions in economic burden.

Results. The economic benefits of public-funded blood glucose test strips for insulin-treated diabetic patients exceeded the re-
quired additional investments for their purchase by 1.5 fold. A significant reduction in the inaccuracy of blood glucose metres
Jfrom 20% to 10% may reduce the economic burden by 9.36 billion RUB. The combined state benefits from the implementation
of both measures would significantly decrease the economic burden of diabetes to 29.2 billion RUB.

Conclusions. Increased procurement of public funds for SMBG in insulin-treated diabetic patients would bring economic ben-
efits that far exceed the required investments.

Keywords: the burden of diabetes, self-control; economic benefits

ccording to data from the World Health
A Organization, diabetes mellitus (DM) is one of the

leading causes of death and disability worldwide
[1]. Diabetic patients are 2—3 times more likely to die due to
cardiovascular diseases and strokes, and they become blind
10 times more frequently than the rest of the population.
Without appropriate treatment, patients with DM often
develop severe complications that lead to reduced working
capacity with subsequent disability and premature death
due to the long-term complications of DM. Thus, DM
poses a significant economic burden to any country.

The prevalence of DM in the Russian Federation
continues to increase, mainly due to an increase in the
number of patients with type 2 DM (T2DM). According to
epidemiological studies, the actual prevalence of DM is at
least 3—4 times higher than is officially declared [2].

During the last few years, the treatment paradigm for
DM has significantly changed. The new approach entails
greater involvement by the patient, who is considered an
equal participant in the treatment process. As a result,
self-monitoring of blood glucose (SMBG) has become
increasingly important. Appropriate frequency of testing
and subsequent correction of insulin dosage are key
components in the effective management of DM in
patients receiving insulin. The minimum frequency of
SMBG is dependent on the type of insulin therapy (IT),
and it is clearly regulated by the algorithms of specialized
medical care provided to patients with DM and approved
by the Russian Association of Endocrinologists. However,
patients with DM often neglect regular testing. This is
largely attributed to the reduced public procurement of
test strips. This decreasing trend in the procurement of the
tools for SMBG can be explained by the reduction of funds
allocated for this purpose as well as by the legal collision
present in this area. On the one hand, Government
Resolution No. 890 dated 30 July 1994 stipulates that

patients with DM should be provided with medicines,
insulin syringes, disinfectants and diagnostic tools (i.e. test
strips). On the other hand, the number of test strips that
can be provided to a patient is regulated by the Orders of
the Russian Ministry of Health dedicated to the standards
of medical care. New standards of primary medical care
for patients with DM were approved in 2012. Unlike the
previous standards, these contain no information regarding
the number of test strips allotted to each patient.

Currently, there is a large amount of clinical evidence
showing a positive correlation between the quality
of self-monitoring and the decreased frequency of
complications, disability and other parameters that reflect
the epidemiological burden of DM.

Existing policies regarding the provision of diagnostic
tools for patients with DM in combination with reduced
healthcare funding in Russia necessitate a comprehensive
economic assessment of public spending efficiency in terms
of DM treatment.

Aim

In the present study, we aimed to establish an evidence-
based strategy to adequately allocate public healthcare
resources based on an analysis of both government
expenditures and the possible macro-economic benefits
associated with these expenditures. In our study, we
evaluated the possible economic benefits of 2 measures: 1)
providing patients with DM with tools for SMBG within
state-funded procurement programs; and 2) the use of
highly accurate glucometers.

The objectives of the present study were to:

« assess the epidemiological burden of patients with DM
receiving IT;
+ assess the economic burden of patients with DM receiving

IT;
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+ estimate the possible economic benefits of effective self-
monitoring in patients with DM, with particular attention
to adequate frequency of SMBG; and

+ estimate the possible economic benefits of the use of
highly accurate SMBG tools.

Methods

The medical and social consequences of the disease
are reflected in the epidemiological burden, measured by
such factors as incidence and prevalence rates, mortality,
permanent and temporary disability and amount of
healthcare resources, among others.

Within our study, we analysed a cohort of patients with
DM receiving IT (patients with both TIDM and T2DM).
The epidemiological burden of this cohort was determined
by assessing the number of patients in the cohort, the
frequency of DM-associated complications and the
disability and mortality rates, by age and gender.

The assessment of economic burden involved the
conversion of the epidemiological burden into monetary
terms using various methods and approaches. The
economic effects of DM were evaluated using a cost-
of-illness analysis. We estimated material costs that
determined the level of economic effect. These costs
included both real resources and their use and real
economic losses to society associated with the spread of
the disease. Intangible costs such as pain, suffering, value
of life lost were not analysed.

Material expenditure included both direct and indirect
costs. Direct costs consisted of medical and non-medical
costs. Public healthcare costs for providing medical care to
the DM cohort comprised the medical costs. Non-medical
costs included social payments for patients with physical
disabilities that developed as a result of DM. Indirect costs
included the expenditures associated with temporary or
persistent disability as well as with premature death.

We used a prevalence-based approach that allowed
evaluation of the disease consequences in both newly and
previously diagnosed patients.

We performed a top-down analysis to estimate the
amount of medical costs.

The amount of indirect costs was evaluated using the
human-capital method that allows measurement of the
loss of future productivity based on the current wealth
via discounting. Current wealth was assessed in terms of
foregone income.

Economic benefits associated with effective self-
monitoring for the treatment of DM were assessed in terms
of the possible reduction of economic burden achieved by
providing study patients with test strips for SMBG. To
determine the degree to which economic burden could
be reduced, the existing SMBG coverage situation, in
which test strips for patients with DM are purchased by
the government, was compared to a hypothetical situation
that involved complete coverage of test strips for patients
with DM. Data on the actual treatment results achieved
were associated with the existing coverage situation,
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and improved treatment results were associated with the

hypothetical situation.
The data for the study was retrieved from:

+ Statistical reports of the Russian Ministry of Health

« The National Register of Diabetic Patients of the Russian
Federation

* Reports of the Federal State Statistics Service

* Russian and foreign epidemiological studies

Results

Evaluation of the epidemiological burden included
several stages of analysis. In the first stage we determined
the number of patients with TIDM and T2DM receiving
IT. Calculations were based on the actual prevalence of
DM stated in the statistical reports of the Russian Ministry
of Health [3] and the proportion of patients with T2DM
receiving IT from the National Register of Diabetic
Patients of the Russian Federation [4]. As of 2014, the
estimated number of patients in the study cohort was
1,034,754, composed of 310,177 individuals with TIDM
and 724,577 individuals with T2DM, all of whom received
IT.

In the next stage of the study, we estimated the number
of patients with DM on IT who received medical care for
DM or its complications. The calculations were based
on the previously estimated number of patients in the
cohort and on information regarding the frequency of
different complications (according to the International
Statistical Classification of Diseases) retrieved from
the National Register of Diabetic Patients. The most
frequent complications included diseases of the circulatory
system, diseases of the eye and adnexa and diseases of the
genitourinary system (Figure 1).

In the third stage of the study we evaluated the rates of
DM-associated disability and mortality based on age and
gender. The estimated number of deaths and disabled people
were calculated using data on the rates of mortality and
disability, respectively, provided by the National Register
of Diabetic Patients. In 2014, the estimated number of
disabled patients with DM receiving IT was 526,686
(27,820 children and 498,866 adults). Approximately one-
third of all disabled people in the cohort were of working
age (Figure 2). The estimated number of unemployed
disabled people of working age was calculated to be 128,557
using the average employment rate of disabled people.

The estimated number of deaths in the study cohort
was 27,392. The rate of premature death (in working age
individuals) was almost 20% (Figure 3).

The results of the epidemiological burden assessment
were used for evaluation of the economic burden of DM.

An assessment of direct medical costs was performed
by top-down analysis to allow for evaluation of medical
care costs by the disease class. The calculations were based
on the total amount of public healthcare expenditures [5]
and the estimated coefficients of providing medical care
for each disease class [6]. The average cost of treating a
patient was calculated by dividing the total amount of
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Figure 1. Estimated number of patients with DM on IT who received medical assistance in 2014 due to DM or its complications.
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Figure 2. Estimated number of disabled people among patients with DM receiving IT.

funding used for treatment by the number of patients
[7]. Direct medical costs were calculated as the number
of patients with DM on IT who received medical care for
DM or its complications multiplied by the average cost of
treating a patient. We took into account special coefficients
that reflected the differences between TIDM and T2DM
treatment costs, based on results from other studies [8].
Corrective cost coefficients reflected the ratio of treatment
costs per a patient with TIDM or T2DM to the cost of
treating a DM patient.

In 2014, the direct medical costs were 15 billion rubles.
The majority of the money was spent on the treatment of
DM-related complications, whereas approximately one-
third of it was spent on the treatment of DM itself (Figure
4).

The estimation of direct non-medical costs was based
on the number of disabled people in the study cohort and
data on average social transfers to a disabled person. Social

transfers included disability pensions, monthly payments
and lump sum payments. Due to the lack of detailed data
on the distribution of patients in different disability groups,
we calculated the amount of social transfers in accordance
with the average amounts of transfer to 2 main categories of
disabled people: children and adults. We used information
from the Federal State Statistics Service to determine the
average annual amount of social transfers to all disabled
people. The average amount of annual social transfers
was defined as the quotient obtained by dividing the total
amount of payments by the total number of disabled
people. As of 2014, the direct non-medical costs were 80.9
billion rubles.

The assessment of indirect costs (reflecting work losses)
was based on the following parameters:
» Temporary disability
+ Persistent disability
* Premature death
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Figure 3. Estimated number of premature deaths among patients with DM receiving IT.

We used the human-capital method to evaluate
productivity losses. The which human-capital method
reflects future productivity losses in current prices
by applying discounting. In accordance with WHO
recommendations, we used salary as an indicator of
productivity [9]. We applied a 5% discounting rate. f.

The assessment of productivity losses associated
with temporary disability due to concomitant diseases in
patients with DM on IT was based on the comparison of
the average duration of sick leave in the study cohort to the
average duration of sick leave in the general population.
This comparison allowed us to determine additional
working days lost by patients with DM. Production losses
were calculated by multiplying the additional lost working
days by the number of sick leaves and the average daily
salary. In 2014, the estimated production losses were 0.2
billion rubles.

Productivity losses due to persistent disability or
disability retirement were estimated in terms of the years
of potentially lost working activity, calculated as the
difference between the average age of disability retirement
and the usual retirement age.

In 2014, the production losses associated with disability
in patients with DM receiving IT accounted for 420.1
billion rubles.

The estimation of production losses associated with
premature death was based on the number of potentially
lost years of life, calculated as the difference between the
average age of death (dependent on age and gender) and the
retirement age (60 years for men and 55 years for women)
and the average salary (dependent on age and gender) at
a 5% discounting rate. As of 2014, the productivity losses
associated with premature death comprised 14.9 billion
rubles.

The total indirect costs were 435.2 billion rubles.

In 2014, the economic burden of patients with DM
receiving I'T comprised 531.7 billion rubles. This burden
was mainly associated with indirect cost. Indirect cost
accounted for 82% of the total economic burden. Direct
medical costs comprised only 3% of the overall economic

burden of patients with DM on IT (Figure 5). The main
public health expenditures were for the treatment of
DM complications. Approximately 65% of all direct
medical costs were spent on the treatment of DM-related
complications.

Economic benefits associated with effective self-
monitoring during the treatment of DM receiving IT were
assessed in terms of possible reduction of the economic
burden achieved by providing study patients with test strips
for SMBG in accordance with recommended norms. The
economic burden reduction was determined by comparing
the existing situation with provision of test strips for insulin
treated diabetes patients purchased under public funded
program, with a hypothetical situation that entailed higher
up to recommended level of state provision of test strips for
these patients.

According to the algorithms of specialized medical
care to patients with DM, the frequency of SMBG testing
should be:

+ At least 4 times per day for patients with TIDM and

T2DM receiving intensive I'T
* On average, 2.29 times per day for patients with T2DM

receiving mixed insulin
* On average, 1.43 times per day for patients with T2DM

receiving one injection per day [10]

According to the data from the National Register of
Diabetic Patients, approximately 50% of patients with
T2DM on IT received intensive therapy, 15% received
mixed insulin and 35% received only one insulin injection
per day.

The estimated average number of test strips needed for
SMBG was 3.2 strips per patient per day. This estimation
was based on the number of patients receiving IT, required
frequency of glucose measurement and the type of IT
(Table 1).

The existing policy of providing test strips for SMBG
to patients with DM does not ensure complete coverage
and adequate frequency of testing. As of 2014, the
estimated number of test strips purchased by public funds
was 0.1 strips per patient per day. We assumed that within
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Figure 4. The cost of providing medical care for patients with DM receiving IT (million rubles).

the existing policy, patients from the study cohort were

provided with test strips at least twice as frequently as the

other patients. We used this assumption to calculate the
amount of additional purchases required for patients with

DM receiving IT.

As of 2014, the amount of additional public funding
required for adequate SMBG in patients with DM receiving
insulin would have been 13.7 billion rubles.

We also assumed that all patients in the study
cohort were well trained and completely adherent to the
recommendations in terms of the diet, work regimen and
so on. We based our calculations on the evidence that
increased treatment efficiency is associated with good
glucose control.

1. The frequency of SMBG is tightly associated with better
metabolic control, ensuring a 0.2% reduction of the
HbAIc level with each additional glucose test per day [11].

2. A 1% decrease in the HbAlc level has been shown to
reduce the number of complications and DM-related
deaths by 21% in a population of patients with T2DM
[12]. We assumed that other evaluated parameters such as
development of complications, disability and the average
duration of sick leave would, therefore, also decrease by
21%. A 1% decrease in the HbAlc level has also been
shown to decrease the frequency of nephropathy by 25%
and the frequency of retinopathy by 39% [13].

Our results suggest that improved coverage of test strips
for patients with DM on IT can potentially decrease the
level of HbAlc by 0.6%.

Taking into account the measures described, we
propose that the epidemiologic burden may be reduced
via the following changes: a 13% decrease in the frequency
of all complications, mortality and disability among
patients with T2DM; a 15% decrease in the frequency
of nephropathy; and a 23% decrease in the frequency of
retinopathy among patients with T1IDM.

The possible decrease in the epidemiological burden
was converted into a decreased economic burden for each
type of cost. Economic benefits associated with improved
coverage of test strips for patients with DM could have
totalled almost 20 billion rubles in 2014. The greatest
reduction of losses is observed in the indirect costs. Their
proportion reaches 60% of all economic benefits. The
greatest benefits from the proposed strategy can be obtained
by reducing the level of disability. The proportion of direct
non-medical costs (social transfers to disabled people)
and indirect costs associated with disability account for
more than 90% of the total reduction of economic burden
(Figure 6).

The economic benefit from the improved coverage
of test strips for patients with DM on IT exceeds the
additional costs of purchasing the strips by 1.5 times. In
other words, the additional investments associated with
procurement of the test strips are not only paid off, but
also bring significant economic benefit due to the recovery
of labour potential. Comparison of the economic benefits
to the additional expenditures associated with improved
coverage of test strips for patients with DM on IT allows
for the conclusion that additional costs for the purchase
of tests strips can be economically justified since they
ensure decreased productivity losses and the restoration of
working potential.

As mentioned above, maintaining the target blood
glucose level is crucial for effective treatment of DM. Self-
monitoring of the blood glucose level using glucometers
and test strips is one of the main components of the therapy
that significantly affects its effectiveness.

Detailed analysis of the potential economic benefits
associated with the use of specific SMBG equipment/
consumables should be conducted prior to its purchase.
The accuracy of SMBG testing should be considered as
one of the key factors ensuring adequate monitoring of the
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B Direct medical costs
B Direct non-medical costs
B Indirect costs

Figure 5. Types and proportions of costs comprising the economic
burdenin 2014.

disease. Increased accuracy of glucose testing is important
for timely adjustment of treatment, which is crucial for
prevention of late DM complications.

The accuracy of the measurements is especially
important in determining the doses of insulin and their
timely correction. Inaccurate glucose level measurements
lead to incorrect results and subsequent incorrect decisions
as to the required dose of insulin.

Several attempts have been made to assess the impact
of glucometer accuracy on the clinical parameters of
DM. In one of these studies, the authors demonstrated
that increased accuracy of the equipment used for SMBG
resulted in improved levels of glycated haemoglobin.
According to Schnell et al., the reduction of the glucometer

Diabetes Mellitus

and test strip error from 20% to 15%, from 20% to 10%
and from 20% to 5% resulted in 0.14%, 0.28% and 0.39%
reduction in HbAlc, respectively [14, 15]. We used
this data for estimation of potential economic benefits
associated with the procurement of highly accurate
SMBG equipment for patients with DM. According to
our calculations, the use of highly accurate glucometers in
our country can potentially provide substantial economic
benefits, significantly decreasing the economic burden
of DM. Most of the benefits can be obtained by reducing
production losses.

Significant reduction of SMBG equipment errors (from
20% to 10%) can ensure a decrease in healthcare expenditures
of 9.36 billion rubles. The amount of cost savings increases
with the accuracy of glucometers (Figure 7).

The total benefits associated with the implementation
of the 2 proposed strategies (ensuring adequate coverage of
test strips for patients with DM on IT and the use of highly
accurate glucometers) amount to 29.2 billion rubles, which
implies significant reduction of the economic burden of the
disease.

Discussion

Our results regarding the economic burden of patients
with DM on IT correlates with the estimations obtained
in foreign studies. Most studies show that the economic
burden of DM consists mainly of indirect costs that
often account for more than half of all expenditures. For
instance, summarized results from 25 Latin American

Table 1

Estimation of the average need for test sirips for a DM patient receiving IT in 2014
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Parameter TIDM T2DM
Number of registered patients (*) 310177 3836 493
Proportion of patients receiving IT, % (**) 100 18,886
Number of registered patients receiving IT 310177 724 577
Proportion of patients receiving different types of IT, % (**)
Intensive therapy 100 50
One injection per day 35
Mixed insulin 15
Number of registered patients receiving different types of IT
Intensive therapy 310177 362 288
One injection per day 253 602
Mixed insulin 108 687
Average number of test strips per patient per day depending on the type of IT (***)
Intensive therapy 4 4
Mixed insulin 2,29
One injection per day 1,43
Annual need for test strips (entire cohort)
Intensive therapy 452858420 | 528 941 053
Mixed insulin 90 675 609
One injection per day 132 235 263
Total need for test strips for all patients with DM receiving IT 1204710345
Total number of registered patients with DM receiving IT 1034754
Estimated number of test strips per day per 1 DM patient receiving IT 3.2
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Figure 6. The structure of the economic benefits associated with improved coverage test strips for patients with DM depending on the type of

costs.

countries indicate that DM-related production losses can
exceed treatment costs by nearly 5 times [18].

In Russia, like in the most foreign countries [19],
medical costs are primarily used for medical care of DM
complications, not for DM itself. Our results suggest
that more than 40% of all public healthcare expenditures
allocated for the treatment of patients with DM were used
for the treatment of diseases of the circulatory system.

The estimations of the economic benefits associated with
adequate SMBG depend on the existing clinical evidence of
the influence of measurement frequency on the severity of
diabetes. These estimations will probably change with the
improvement of the evidence base. However, it is already clear
that the improvement of glucose monitoring is an appropriate
measure for ensuring significant economic benefits.

Our estimation of the potential economic benefits
associated with the use of highly accurate glucometers is
generally logical: better equipment provides better results.
Additional studies may change the approach to the evaluation
of economic benefits. So far, our data may be considered
as an argument for the implementation of highly accurate
glucometers into routine clinical practise. This equipment
may be more expensive, but will be able to provide additional
economic benefits both for patients and society.

Conclusion

As of 2014, the economic burden of patients with DM
receiving IT was 531.1 billion rubles. The burden mainly
included indirect costs that accounted for approximately
82% of the total. Direct medical costs comprised only around
3% of the total costs forming the economic burden. The main
direct medical costs were associated with the treatment of
DM complications. The proportion of direct medical costs
spent on the treatment of DM complications accounted for
approximately 65% of the total direct medical costs.

The analysis of public procurement of test strips for
SMBG revealed extremely low coverage of these important
consumables for patients with DM for effective DM control.

As of 2014, the estimated number of test strips purchased
out of public funds was 0.1 strips per patient per day.

Our calculations suggest that additional costs required
for adequate coverage of patients with DM receiving 1T
with test strips would have comprised 13.7 billion rubles
in 2014.

Achievement of adequate coverage with test strips
within the study cohort could have decreased both the
epidemiological and economic burden of the disease. The
economic benefits associated with improved coverage of
patients with DM with SMBG consumables ensured by
the system of public procurement should have comprised
19.9 billion rubles. Thus, the benefits from the proposed
strategy (reflected in a decreased economic burden)
could have exceeded 1.5 times the funds invested in the
procurement of additional test strips. In other words,
substantial investments in the improvement of the coverage
of DM patients with the SMBG consumables are not only
paid off, but also bring significant economic benefits due
to the recovery of the labour potential.

100 932
=) 9,0
(=4
s 80
3 70
5§ 6,0
2 5,0 4,66
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§ 40
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Figure 7. Economic benefits associated with the use of highly
accurate glucometers, 2014 (billion rubles).
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We demonstrated that the use of more accurate
glucometers for SMBG in patients with DM on IT provides
additional economic benefits up to 9.32 billion rubles.

Our results suggest that increased public procurement
of SMBG consumables for patients with DM on IT can be
repaid through a decreased economic burden achieved by
an improvement of health of patients with DM.
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