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INTRODUCTION

SUMMARY

Objective: to estimate the number of hospitalizations attributable to diabetes
mellitus (DM) and its complications within the public healthcare system in Bra-
zil (SUS) and the mean cost paid per hospitalization.

Methods: the official database from the Hospital Information System of the
Unified Health System (SIH/SUS) was consulted from 2008 to 2010. The pro-
portion of hospitalizations attributable to DM was estimated using attributable
risk methodology. The mean cost per hospitalization corresponds to direct med-
ical costs in nursing and intensive care, from the perspective of the SUS.
Results: the proportion of hospitalizations attributable to DM accounted for
8.1% to 12.2% of total admissions in the period, varying according to use of max-
imum (self-reported with correction factor) or minimal (self-reported) DM prev-
alence. The hospitalization rate was 47 to 70.8 per 10.000 inhabitants per year.
The mean cost per hospitalization varied from 1.302 Brazilian Reais (BRL) to
1,315 BRL. Assuming the maximum prevalence, hospitalizations were distribut-
ed as 10.3% as DM itself, 36.6% as chronic DM-associated complications and
53.1% as general medical conditions. Advancing age was accompanied by an in-
crease in hospitalization rates and corresponding costs, and more pronounced
in male patients.

Conclusion: the results express the importance of DM in terms of the use of
health care resources and demonstrate that studies of hospitalizations with DM
as a primary diagnosis are not sufficient to assess the magnitude of the impact
of this disease.

Key words: health evaluation, diabetes complications, costs and cost analysis,
diabetes mellitus.

The increased prevalence of diabetes mellitus (DM) has
been identified worldwide. According to the World Health
Organization (WHO), more than 300 million cases of
diabetes have already been recorded and the forecast is
that the number of deaths associated with the disease
will increase more than 50% in the next 10 years, becom-
ing the seventh major cause of death by 2030.* In 2004,
3.4 million deaths were recorded owing to problems re-
lated to hyperglicemia.! The main long term complica-
tions related to DM include the development of retinop-
athy, nephropathy and neuropothy.>* The association

between diabetes, lack of access to health services and
inadequate control of blood glucose levels may lead to
complications such as blindness, amputations and kid-
ney failure.!

The majority of DM cases occur in developing coun-
tries, leading to around 80% of deaths attributable to the
disease.!In these countries the most affected age profile
is between 35 and 64 years, while in developed countries
this impairment occurs at more advanced ages, general-
ly after retirement. The increased impact of DM world-
wide, especially in developing countries and at lower age

222

Rev Assoc Mep Bras 2014; 60(3):222-230



ESTIMATED HOSPITALIZATIONS ATTRIBUTABLE TO DIABETES MELLITUS WITHIN THE PUBLIC HEALTHCARE SYSTEM IN BraziL FRom 2008 10 2010: stuoy DIAPS 79

ranges is related to multiple causes, including overweight,
obesity and physical inactivity."*

The importance of DM as a public health problem
has increased in Brazil and other countries worldwide.>-®
At the end of the 1980s, a study with national coverage
demonstrated the prevalence of diabetes in the popula-
tion aged 30 to 69 years as 7.6%.° New domestic studies
have been conducted demonstrating a prevalence of DM2
at 12.1% in the city of Ribeirdo Preto, SP,'° 2.4% in the city
of Alegre, RS'! and 7.1% in the city of Pelotas, RS.*?

Data from the VIGITEL survey of 2010 (Surveillance
of Risk and Protective Factors for Chronic Diseases Tele-
phone Survey, Ministry of Health)" indicated that the
frequency of adults that report a previous diagnosis of
diabetes in the Brazilian population is 6.3%. In both sex-
es the disease becomes more common as age increases
reaching more than 20% in those aged over 65 years. Be-
tween 2007 and 2010 there was an increase in the frequen-
cy of people with diabetes. In men the increase was an av-
erage of 0.25 % per year in the period from 2006 to 2010.
In women the same increase was 0.45 % per year, in the
period from 2007 to 2010.

Considering the high morbidity and mortality associ-
ated, diabetic patients require more health care, leading to
greater use of resources. In addition to higher direct costs,
the indirect costs relating to loss of productivity and ear-
ly mortality should be considered, as well as the negative
impact on quality of life related to health.'*> The costs
with this population are 2 to 3 times higher compared to
non-diabetic individuals.*

As the true prevalence of DM is underestimated, the
negative impact of the disease becomes even greater and
unknown. DM is often not recorded as the underlying
cause of hospitalization, given that patients mainly seek
health services as a result of its chronic complications.
Also, accessing health services is difficult, and there is lack
of or delayed diagnosis. Therefore, factors such as under-
registration and under-diagnosis make a true measure-
ment of the impact of the disease more difficult. The
analyses undertaken on the impact of DM should con-
sider these limitations and some studies use the attrib-
utable risk method to get around them.”!¢ In addition to
the evaluation of the impact of the disease, it is believed
that studies about DM hospitalizations may serve as in-
dicators of the effectiveness of current care and the inter-
ventions implemented in preventing and controlling the
disease.!”

Given the scarcity of information, the objective of
this study is to estimate the magnitude of hospitaliza-
tions of attributable to DM and its complications in the

Brazilian healthcare system (SUS) in the period from 2008
to 2010, as well as evaluate the mean cost paid per hos-
pitalization.

MEeTtHoDs
Raw hospitalization data were obtained from the files on
the Hospital Information System of the Unified Health
System (SIH/SUS) available from the website of the SUS
IT Department- DATASUS relating to the 2008-2010 pe-
riod. The SIH/SUS is the national system used to control
the payment of services rendered by public and private
hospitals to the SUS. The information was organized in
electronic spreadsheets after verification and cleansing.

For the physical dimensioning of hospitalizations,
only the normal type hospitalization authorizations (HA)
were considered, while for financial dimensioning the
costs of long term authorizations were summed with the
normal type, as the amount spent per patient in the pre-
vious type already follows. To establish the annual fluc-
tuations, the mean physical and financial volumes of the
hospitalizations in the period were calculated according
to the ICD-10 classification, using five patient residence
areas (IBGE macro-regions), sex and eighteen age inter-
vals at the time of hospitalization (less than 1 year, 1 to
4 years, then every S years up to 80 years or over).

Hospitalizations were categorized into three groups:
DM itself, chronic complications attributable to DM and
general medical condition.”!®!%! The first group corre-
spond to hospitalizations with a main diagnosis of ICD-
-10 E10 to E14. The second group included as the main
diagnosis all those listed as chronic complications attrib-
uted to diabetes by the American Diabetes Association”!*!
as per ICD-9, and identified in the codes of the three-dig-
it categories of the ICD-10. These codes were grouped
into seven subgroups of chronic complications (neuro-
logical, vascular, peripheral, cardiovascular, renal, endo-
crine/metabolic and ophthalmological diseases and oth-
er chronic complications). The third group (general
medical conditions) corresponded to the main diagnosis
for hospitalization from any other categories in the ICD-
10, excluding the first and second groups.*®

The proportion of hospitalizations owing to DM were
estimated using the attributable risk method for the sec-
ond and third groups.'®!' This method considers that di-
abetic patients use health services more than non-diabet-
ic patients and that a portion of the care associated to
these medical conditions can be attributed to DM.”!618
The risk of presenting a determined medical condition
according to the presence of diabetes or otherwise, and
the proportion of the population with the disease are
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combined to calculate the etiologic fraction. The calcu-
lation is obtained using the formula: RAP; = [ P x (RR;-
1)1/ [Px (RR;- 1) + 1], where RAP; is the fraction of pop-
ulation attributable risk for the medical condition “i”
owing to diabetes; P represents the diabetes prevalence
rate, and RR,; is the relative risks or odds ratio of the med-

«@:»
1

ical condition “i” for people with diabetes compared to
those without the diseaes.!°

The same relative risks or odds ratio of hospitaliza-
tion of the study realized with the hospitalizations of
the SUS for the 1999-2001 period were used.?® The prev-
alence of diabetes was initially obtained using the self-
reported morbidity on the Vigitel from 2006.* This sys-
tem is a monitoring initiative by the Ministry of Health
that uses probabilistic samples of adults resident at
homes serviced by a fixed telephone line in 27 capitals.
Its methodology is described in another publication.?
This prevalence was denominated as minimum for deal-
ing with self-reported data derived from the positive re-
sponse of the interviewees when asked if a physician had
already told them they have diabetes, designed for the
Brazilian population according to Vigitel correction fac-
tors. The mean of the respective state capitals on the
Vigitel was used as the minimum DM prevalence for
each of the residence regions of the patients weighted
by the general population of these cities according to
sex, as per the 2010 demographic census. The Vigitel
prevalence for 18 to 24 year olds was used for age rang-
es under 20 years.

For the maximum prevalence, the portion of diabet-
ic individuals that are unaware of their conditions was
compensated for using a correction factor. The minimum
prevalence was multiplied by 1.85, considering the 4.1%
ratio of undiagnosed cases in 7.6% of the total cases from
the National Diabetes Census of 1988.23

Attributable fractions!® were calculated considering
the minimum and maximum prevalence per sex, eighteen
age ranges and five regions and applied to the respective
annual mean hospitalizations and amounts spend for
each ICD-10 code calculated with the same stratification.
The results were groups into seven subgroups of chron-
ic complications, and by sex and five age ranges (0-19, 20-
44, 45-59, 60-74 and 75+ years) in the general medical
conditions group per region of the country. A sensitivity
analysis was conducted with addition and reduction of
20% on the risk values used for calculation of attribut-
able fractions.

The economic perspective adopted was the univer-
sal public finance - the Brazilian Unified Health System

- responsible for the direct cost associated with hospital

treatment of DM. The amounts correspond to the costs
of nursing (hospital services, professionals and examina-
tions) and intensive treatment, which according to the
SIH/SUS correspond to payment of public and private
hospital service providers, as established by the national
direction of the SUS.

In relation to ethical aspects, data extracted from the
SIH/SUS are in the public domain and safeguard against
identification of subjects, guaranteeing confidentiality
and anonymity.

REesuLts

According to the minimum and maximum prevalence
criteria adopted, it is estimated that 896.7 to 1.353.2
thousand hospitalizations attributable to DM occurred
in the SUS from 2008 to 2010. The annual costs repre-
sented by these hospitalizations are between BRL 1.17
billion and BRL 1.78 billion, under the perspective of
the SUS. Compared to the total hospitalizations in the
SUS for the same period of time, the occurrence of DM
related hospitalizations represents 8.1% to 12.2% of the
total and its costs represent from 10.1% to 15.4% of the
total.

The distribution and annual medical costs of the
hospitalizations, segmented by age range and disease
group are demonstrated in Table 1 and Table 2. Assum-
ing the estimated maximum prevalence, the 1.353 thou-
sand hospitalizations would be distributed as follows:
10.3% recorded as DM itself (ICD-10 from E10 to E14);
36.6% associated with chronic complications resulting
from DM; and 53.1% attributed to general medical con-
ditions. The respective costs correspond to 4.7%, 48.8%
and 46.5% of the total spent.

Hospitalizations for chronic complications attrib-
utable to DM are around four times more numerous
than those whose main diagnosis is recorded as ICD-
-10 from E10 to E14. Cardiovascular and peripheral
vascular diseases stand out among chronic complica-
tions for their frequency. The annual costs with hos-
pitalizations owing to chronic complications of DM
are approximately ten times higher than those for E10
to E14. The most significant values among chronic
complications are those attributed to cardiovascular
and neurological diseases.

It is estimated that from 47 to 70.8 hospitalizations
attributable to DM occur in the SUS per 10.,000 inhab-
itants. The magnitude of these rates is similar for both
sexes within the five age ranges studied. However, wom-
en presented a higher number of hospitalizations in gen-
eral compared to men (50.8 to 75.5 versus 43 to 65.9 per
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10.000 inhabitants, respectively). However, for age rang-
es above 45 years the male sex is predominant.

Table 3 presents the distribution of hospitalizations
attributable to DM per 10.000 inhabitants, also segment-
ed by age range. The hospitalization rate of the popula-
tion aged 75 years or more is 3.3 times higher than that
found for the population aged 45 to 64 years, and more
than thirty times higher compared to the 0 to 19 years
age range. This increase in the hospitalization rate is ac-
companied by an increase in the cost corresponding to
the minimum and maximum estimates.

The Southern region presents twice the number of
hospitalizations (63.8 to 95.9 per 10.000 inhabitants)
compared to Northern region (31.9 to 48.8 per 10.000 in-
habitants). The highest and lowest hospitalization rates
for each of the three groups (E10 to E14, chronic compli-
cations and general medical conditions) were also found
in the South and North of the country, respectively.

The mean cost associated with hospitalizations at-
tributed to DM was estimated at an amount varying from
BRL 1301.83 to BRL 1314.69 according to the estimated
prevalence assumed. Assuming the maximum prevalence,
the hospitalization of patients between 65 and 74 years
presented the highest mean cost (BRL 1557.93), although
the quantities and total amounts are concentrated in the
45 to 64 years age range. This situation remains essential-
ly the same when using the minimum estimated based
on the prevalence of self-reported DM, reducing the mean
cost in the 65 to 74 years age range to BRL 1536.36.

In the maximum estimate the mean costs were high-
er for cardiovascular diseases (BRL 2189.03) and neuro-
logical diseases (BRL1699.50) among the chronic com-
plications attributable to DM compared to hospitalizations
for E10 to E14 (BRL 608.72) as the main diagnosis. Costs
were also more significant for men (BRL 1473.84) than
for women (BRL 1181.39) and in the Southeast (BRL
1517.43) and South (BRL 1458.00) regions compared to
the North (BRL 847.02), Northeast (BRL 981.67) and Mid-
West (BRL 1118.90). The predominance of higher medi-
cal expenditure for males is repeated in all regions. Like-
wise, the higher mean expenditure in the Southeast and
South in relation to the other regions in the order pre-
sented is constant regardless of sex.

The sensitivity analysis with a 20% increase on the
risk values used for calculating the attributable fractions
generated estimates of 1102 thousand (57.8 per 10.000
inhabitants) and 1653 thousand (86.4 per 10.000 inhab-
itants) annual hospitalizations considering the minimum
and maximum prevalence criteria, respectively. The cor-
responding amounts reached BRL 1.44 billion and BRL

2.16 billion. On the other hand, the 20% reduction in the
risks used lowered the estimates to 669.3 million (35.1
per 10.000 inhabitants) and 1005.9 thousand (52.7 per
10.000 inhabitants) hospitalizations per year in accor-
dance with the same criteria. In this case the costs would
be BRL 0.87 billion and BRL 1.33 billion, respectively.

Discussion

This study was undertaken with the objective of estima-
ting the number of hospitalizations attributable to DM
and its complications, as well as evaluating the mean cost
paid in the period from 2008 to 2010 in the Brazilian Uni-
fied Health System. It is estimated that 896.7 thousand
to 1353.2 thousand hospitalizations occurred per year,
or 47 to 70.8 per 10.000 inhabitants per year, varying in
accordance with the use of the minimum and maximum
prevalence. The annual costs attributable to such hospi-
talizations would vary from BRL 1.17 billion to BRL 1.78
billion and the mean cost per hospitalization varied from
BRL 1301.83 to BRL 1314.69 according to the estimated
prevalence assumed.

The data relating to the 2008 to 2010 period demon-
strate that the amount of hospitalizations attributable
to DM in the SUS increased compared to the study con-
ducted with the same methodology for the period from
1999 to 2001.2°#* The complications of DM are among
the Primary Care Sensitive Conditions (CSAP) and hos-
pitalizations attributed to these complications constitut-
ed an indirect indicator of the effectiveness of the first
level of healthcare,” given that DM has been recognized
in national and international lists as a cause of hospital-
ization sensitive to the actions of primary care.?® In Bra-
zil, a recent study stated that optimization of the use of
effective treatments within the scope of primary care
would reduce hospitalizations attributable to cardiovas-
cular complications associated with DM by up to 48%.%”
However, Brazil presents a growing prevalence of DM,
which could also justify the increase in cases of hospital-
ization. If the prevalence in the study from 1999 to 2001
(using the 1988 National Diabetes Census as a source)
was maintained for the fractions to be applied to hospi-
talizations from 2008 to 2010 the increase identified in
hospitalizations would be 7.8%. The total amount of hos-
pitalizations in the SUS presented a slight reduction be-
tween both studies. These data indicate that the other
reasons for hospitalization were displaced, taking into
account that we noted the growth of hospitalizations at-
tributed to DM, even though the prevalence and risks re-
lating to hospitalization for diabetes remained constant.
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In terms of self-reported prevalence, based on the es-
timated minimum prevalence used, two relevant nation-
al inquires describe compatible results and make the min-
imum estimate adopted coherent. The 2008 PNAD
(National Household Sample Survey) indicated that the
percentage of people over 20 years reporting that they
have had diabetes diagnosed by a physician increase over
time in all social classes in Brazil. In the total population,
the percentage of diabetics went from 3.3% in 1998 to
5.3% in 2008.% When specifically evaluating the elderly
population, the prevalence of self-reported diabetes in-
creased significantly, moving from 10.3% in 1998 to 16.1%
in 2008, regardless of age and sex.?’ The data extracted
from the VIGITEL survey indicate the self-reported prev-
alence at 5.3% in 2006,** compatible with that found in
the 2008 PNAD.

The estimated maximum prevalence depended on the
correction factor applied to the self-reported prevalence.
Studies conducted in two cities in the state of Sio Paulo,
Ribeirdo Preto in 1997% and Sio Carlos in 2008,3! dem-
onstrated respectively that 75% and 85% of diabetic indi-
viduals between 30-79 years already had a previous diag-
nosis.?? In these situations, the correction factors for
undiagnosed cases would be substantially lower (1.3 and
1.18, respectively) than the one used (1.85) and the most
common applied (2).?! The 1.33 factor would generate
1086.7 thousand hospitalizations or 57 per 10.000 inhab-
itants. It is worth reiterating, however, that these cities
have a very different socioeconomic level and access to
health services than the rest of the national territory, which
justifies maintaining a 1.85 factor for the maximum es-
timate in our study.

For maximum estimate of hospitalizations attrib-
utable to DM, an increase in 62% was detected between
the two periods evaluated (1999 to 2001 and 2008 to
2010). In terms of population, the variation was 44% in
the same period, moving from 49.3 per 10.000 inhabit-
ants® to 70.8 per 10.000 inhabitants. It is possible that
this variations is lower considering two situations that
are not mutually exclusive: (i) underestimated data from
1999-2001 owing to the use of the prevalence from the
1988 Diabetes Census and (ii) overestimated data from
2008-2010 owing to the correction factors used for the
self-reported prevalence.

The slightly significant percentage of hospitalizations
with a main diagnosis of E10 to E14 using the ICD-10
(10.3%) in relation to chronic and general medical com-
plications is compatible with others studies pub-
lished.”161820 In the USA, the use of DM as the main di-
agnosis for hospitalization corresponds to a small

proportion of hospitalization days.” In Brazil, these hos-
pitalizations in the SUS reached 7.2 per 10.000 inhabit-
ants verified between 1999 and 2001.** In absolute fig-
ures, the increase reaches 25.8% (137.5 thousand versus
109.3 thousand). According to the literature published,
diabetes as the main cause of death increased 11% from
1996 to 2000 but then decreased 8% in 2007. On the oth-
er hand, mortality associated with diabetes, defined as
any mention of such on the death certificate, increase 8%
from 2000 to 2007.81In a study that estimated the num-
ber of hospitalizations attributable to DM and its com-
plications in the private health system, in the region of
Ribeirdo Preto, Sdo Paulo, only 5.2% of hospitalizations
were recorded with DM itself.3

Hospitalizations generated by the chronic DM com-
plications and general medical conditions groups pre-
dominated (89.7%) in relation to those whose main diag-
nosis recorded was E10 to E14 from the ICD-10. The
importance of hospitalizations owing to cardiovascular
disease (CVD) and peripheral vascular disease (PVD) as
chronic complications of DM can be seen in Table 1, cor-
responding to 75.1% of hospitalizations attributable to
DM, with 56.3% for CVD and 19% for PVD. In the ADA
study (2008),” CVD and PVD were responsible for 60.3%
of the hospitalizations days attributable to DM (50.7%
for CVD and 9.6% for PVD).

The higher mean cost for cardiovascular diseases among
the chronic complications attributable to DM was expect-
ed, given that such complications present significantly
higher costs for their management.’* Studies that evaluate
hospitalization for DM, in addition to serving as indica-
tor of the effectiveness of interventions practiced in terms
of prevention and control of DM are also fundamental to
estimating the economic impact of the disease and its as-
sociated complications for various health system. There
is currently a growing need to carry out research in the
health technology assessment (HTA) area aimed at deter-
mining the effectiveness or efficiency of a health interven-
tion as well as the costs associated with treatment so that
only alternatives with cost and effectiveness proven as fa-
vorable are incorporated into health systems.>>3¢

It is possible to note an increase in the amount of
hospitalizations per 10.000 inhabitants with the increase
in age range in practically all conditions, which occurs
for both sexes. Females predominated over males when
using this indicator per 10.000 inhabitants. The findings
are compatible with other studies, such as in Italy, in
which women presented higher rates of hospitalization
for type DM than men®” or in the Unified Health System
in Brazil °
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TABLE 1 Hospitalizations attributable to diabetes mellitus in the public network per age range, Brazil, 2008-2010

Both sexes Hospitalizations
0to 19 20 to 44 45 to 64 65 to 74 75+ Total (%)
Minimum estimated (*)
Diabetes (E10-E14) 7.964 19.685 53.214 30.934 25.699 137.496 15.3
Chronic complications 2.439 17.267 136.318 104.336 80.549 340.908 38
-- Neurological disease 58 1.069 14.441 13.981 16.488 46.037 -
-- Peripheral vascular disease 333 8.095 32.815 15.321 11.949 68.513 -
-- Cardiovascular disease 218 5.189 77.641 67.037 43.423 193.508 -
-- Renal complications 1.313 2.613 9.942 7.010 7.800 28.678 -
-- Endocrine/metabolic 47 33 200 151 210 641 -
complications
-- Ophthalmological complications 7 14 203 192 117 534 -
-- Other chronic complications 463 255 1.076 644 561 2.999 -
General medical conditions 46.188 65.024 166.122 72.255 68.736 418.324 46.6
Total 56.591 101.975 355.653 207.525 174.983 896.727 100
Maximum estimate (**)
Diabetes (E10-E14) 7.964 19.685 53.214 30.934 25.699 137.496 10.2
Chronic complications 4.426 29.668 198.964 144.790 118.061 495.910 36.6
-- Neurological disease 105 1.894 22.462 20.715 24.545 69.721 -
-- Peripheral vascular disease 604 13.561 44.976 19.532 15.323 93.995 -
-- Cardiovascular disease 396 8.945 112.792 91.986 64.514 278.634 -
-- Renal complications 2.382 4.716 16.220 10.945 12.219 46.481 -
-- Endocrine/metabolic 86 59 336 245 340 1.068 -
complications
-- Ophthalmological complications 13 25 323 292 180 832 -
-- Other chronic complications 841 467 1.855 1.076 941 5.179 -
General medical conditions 84.115 118.407 279.764 121.524 115.946 719.756 53.1
Total 96.506 167.759 531.943 297.249 259.706 1.353.162 100

(*) Fractions attributable to chronic complications and general medical conditions calculated based on the self-reported prevalence from the VIGITEL survey
(**) Fractions attributable to chronic complications and general medical conditions calculated based on the self-reported data expended to include the undiagnosed

In relation to the sensitivity analysis performed with
risk variations, this affects only the groups with chronic
complications attributable to DM and general medical
conditions, given that the data for hospitalizations for
DM itself do not depend on the attributable risk meth-
od to be calculated. The absolute impact, both for the
increase and reduction of risks, was stronger in relation
to physical and financial amounts and indicators per
10.000 inhabitants based on the criteria of higher preva-
lence in relation to lower prevalence owing to the poten-
tiating effect exercised by the former on the proposed
variations.

Among the possible limitations of the study we can
cite the use of a secondary database not specifically de-
veloped to be used in economic studies, instead of ob-
taining primary data. This limitation was also reported
in the last study by the ADA (2008)” which, unlike previ-
ous ones, used etiologic fractions from a large private da-

tabase. Furthermore, risks relating to hospitalizations at-
tributable to DM derived from international studies were
used, given that national data were not located. Lastly,
the estimated prevalence of DM originates from extrap-
olations using self-reported data, even if recent and with
national coverage.”!

ConcLusIoN

In this Brazilian study that estimated the number of hospi-
talizations attributed to DM in the Unified Health System,
the results not only express the importance of DM in terms
of the use of health resources but also show that the study
of hospitalizations considering only those with DM as the
main diagnosis is not sufficient to assess the magnitude of’
the impact of the disease on public health services and so-
ciety. The need to use different methodologies was rein-
forced, such as the attributable risk method, considering
that variations in the prevalence of hospitalizations can be
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TABLE 2 Annual costs attributable to diabetes mellitus in the public network per age range, Brazil, 2008-2010

Both sexes Annual cost (BLR x 1.000)

0to 19 20 to 44 45 to 64 65to 74 75+ Total (%)
Minimum estimate (*)
Diabetes (E10-E14) 6.297,44 15.420,48 | 29.824,03 17.462,62 14.691,13 83.695,7 7.2
Chronic complications 1.681,29 18.050,21 254.444 56 205.979 119.929,65 600.084,7 51.4
-- Neurological disease 124,63 2.428,02 28.925,35 23.219,24 23.300,36 77.997,6
-- Peripheral vascular disease 162,35 4.865,19 28.574,22 19.211,76 15.830,2 68.643,72
-- Cardiovascular disease 487,2 8.365,58 183.669,51 156.230,48 74.853,54 423.606,31
-- Renal complications 690,65 2.222,72 12.377,35 6.671,14 5.383,93 27.345,79
-- Endocrine/metabolic 20,41 19,75 109,29 76,55 89,34 315,34
complications
-- Ophthalmological complications | 3,78 7,61 107,23 99,12 61,48 279,21
-- Other chronic complications 192,26 141,34 681,62 470,71 410,8 1.896,73
General medical conditions 42.369,18 53.779,26 | 207.792,18 95.391,53 84.272,97 483.605,11 41.5
Total 50.347,90 87.249,95 | 492.060,76 318.833,15 218.893,74 1.167.385,51 | 100
Maximum estimate (**)
Diabetes (E10-E14) 6.297,44 15.420,48 | 29.824,03 17.462,62 14.691,13 83.695,70 4.7
Chronic complications 3.050,22 31.203,62 | 373.522,43 285.367,04 175.910,01 869.053,33 | 48.9
-- Neurological disease 226,14 4.300,80 44.980,35 34.344,53 34.639,12 118.490,94
-- Peripheral vascular disease 294,83 8.148,93 38.932,32 24.482,19 20.265,59 92.123,86
-- Cardiovascular disease 884,10 14.441,19 267.886,42 215.075,24 111.649,27 609.936,22
-- Renal complications 1.252,07 4.004,80 20.194,09 10.403,44 8.428,61 44.283,01
-- Endocrine/metabolic 37,09 35,90 183,95 124,33 145,02 526,29
complications
-- Ophthalmological complications | 6,88 13,63 170,54 150,95 94,11 436,11
-- Other chronic complications 349,10 258,38 1.174,76 786,37 688,29 3.256,91
General medical conditions 77.290,35 97.774,81 348.921,61 160.261,77 141.994,40 826.242,94 | 46.5
Total 86.638,01 144.398,91 | 752.268,08 463.091,43 332.595,54 1.778.991,96 | 100

(*) Fractions attributable to chronic complications and general medical conditions calculated based on the self-reported prevalence from the VIGITEL survey
(**) Fractions attributable to chronic complications and general medical conditions calculated based on the self-reported data expended to include the undiagnosed

attributed to chronic complications in DM and not the dis-
ease itself. The increased number of hospitalizations and its
associated costs in higher age ranges shows the possible fail-
ures existing in the prevention and rigorous control of the
disease that could avoid this progression, improving the
health of patients and avoiding high treatment costs.

Resumo

HospitalizacGes atribuiveis ao diabete melito no sistema de
satde publico do Brasil (2008 a 2010): estudo DIAPS 79

Objetivo: estimar o nimero de hospitaliza¢des atribui-
veis ao diabete melito (DM) e suas complica¢des no Sis-
tema Unico de Satide (SUS) brasileiro e avaliar o valor
médio pago por hospitalizagio.

Métodos: foram consultados bancos de dados do Siste-
ma de Informacdes Hospitalares do Sistema Unico de
Satde (SIH/SUS), no periodo de 2008 a 2010. As propor-
¢Oes de hospitalizacdes atribuiveis ao DM foram estima-
das por meio da metodologia do risco atribuivel. O cus-
to médio por hospitaliza¢do correspondeu aos custos
diretos médicos em enfermaria e tratamento intensivo,
sob a perspectiva do SUS.

Resultados: hospitalizac¢des atribuiveis ao DM corres-
ponderam a 8,1 a 12,2% do total de interna¢des no perio-
do, variando de acordo com a utiliza¢do de prevaléncia
maxima (autorreferida com fator de corre¢io) ou mini-
ma (autorreferida) para DM. A taxa de hospitalizacio foi
de 47 a 70,8 por 10 mil habitantes por ano. O custo mé-
dio por hospitalizagio variou de R$ 1.302 aR$ 1.315. As-
sumindo-se a prevaléncia mdxima, as hospitalizacdes se
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TABLE 3 Hospitalizations attributable to diabetes mellitus per 10.000 inhabitants in the public network, per age range,

Brazil, 2008-2010

Hospitalizations

Total 0to 19 20 to 44 45 to 64 65to 74 75+
Minimum estimate (*)
Diabetes (E10-E14) 7.2 1.3 2.6 14.5 36 46.7
Chronic complications 17.9 0.4 2.2 37.1 121.6 146.5
-- Neurological disease 2.4 0 0.1 3.9 16.3 30
-- Peripheral vascular disease 3.6 0.1 1.1 8.9 17.9 21.7
-- Cardiovascular disease 10.1 0 0.7 21.1 78.1 79
-- Renal complications 1.5 0.2 0.3 2.7 8.2 14.2
-- Endocrine/metabolic complications 0 0 0 0.1 0.2 0.4
-- Ophthalmological complications 0 0 0 0.1 0.2 0.2
-- Other chronic complications 0.2 0.1 0 0.3 0.7 1
General medical conditions 21.9 7.3 8.4 45.2 84.2 125
Total 47 9 13.2 96.8 241.8 318.2
Maximum estimate (**)
Diabetes (E10-E14) 7.2 1.3 2.6 14.5 36 46.7
Chronic complications 26 0.7 3.8 541 168.6 214.5
-- Neurological disease 3.7 0 0.2 6.1 241 44.6
-- Peripheral vascular disease 4.9 0.1 1.8 12.2 22.7 27.8
-- Cardiovascular disease 14.6 0.1 1.2 30.7 107.1 117.2
-- Renal complications 2.4 0.4 0.6 4.4 12.7 22.2
-- Endocrine/metabolic complications 0.1 0 0 0.1 0.3 0.6
-- Ophthalmological complications 0 0 0 0.1 0.3 0.3
-- Other chronic complications 0.3 0.1 0.1 0.5 1.3 1.7
General medical conditions 37.7 13.3 15.3 76 141.4 210.5
Total 70.8 15.3 21.8 144.5 346 471.7

(*) Fractions attributable to chronic complications and general medical conditions calculated based on the self-reported prevalence from the VIGITEL survey
(**) Fractions attributable to chronic complications and general medical conditions calculated based on the self-reported data expended to include the undiagnosed

distribuiram em 10,3% como DM propriamente dito,
36,6% associadas as complica¢des cronicas do DM e 53,1%
atribuidas a condi¢des médicas gerais. O avanco da ida-
de foi acompanhado pelo aumento nas taxas de hospita-
lizagdes e nos custos médios correspondentes, sendo mais
acentuado nos pacientes do género masculino.
Conclusio: os resultados expressam a importancia do
DM em termos de utiliza¢io de recursos de satde e evi-
denciam que o estudo das hospitaliza¢des com diagnds-
tico principal de DM nio sio suficientes para avaliar a
magnitude do impacto dessa doenga no SUS.

Unitermos: avaliacio em satide; complica¢des do diabe-
te; custos e analise de custo; diabete melito.
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