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Use of primary diagnosis during hospitalization in
the Unified Health System (Sisterna Unico de Satide)
to qualify information regarding the underlying
cause of natural deaths among the elderly*
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ABSTRACT: Introduction: Ill-defined causes of death are common among the elderly owing to the high frequency
of comorbidities and, consequently; to the difficulty in defining the underlying cause of death. Objective: To analyze
the validity and reliability of the “primary diagnosis” in hospitalization to recover the information on the underlying
cause of death in natural deaths among the elderly whose deaths were originally assigned to “ill-defined cause” in
their Death Certificate. The hospitalizations occurred in the state of Rio de Janeiro, in 2006. Methods: The databases
obtained in the Information Systems on Mortality and Hospitalization were probabilistically linked. The following
data were calculated for hospitalizations of the elderly that evolved into deaths with a natural cause: concordance
percentages, Kappa coefficient, sensitivity, specificity, and the positive predictive value of the primary diagnosis. Deaths
related to “ill-defined causes” were assigned to a new cause, which was defined based on the primary diagnosis.
Results: The reliability of the primary diagnosis was good, according to the total percentage of consistency (50.2%),
and fair, according to the Kappa coefficient (k = 0.4; p < 0.0001). Diseases related to the circulatory system and
neoplasia occurred with the highest frequency among the deaths and the hospitalizations and presented a higher
consistency of positive predictive values per chapter and grouping of the International Classification of Diseases.
The recovery of the information on the primary cause occurred in 22.6% of the deaths with ill-defined causes (n = 14).
Conclusion: The methodology developed and applied for the recovery of the information on the natural cause of
death among the elderly in this study had the advantage of effectiveness and the reduction of costs compared to
an investigation of the death that is recommended in situations of non-linked and low positive predictive values.
Monitoring the mortality profile by the cause of death is necessary to periodically update the predictive values.
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RESUMO: Introdugio: Causas mal definidas de morte destacam-se entre idosos devido 4 alta frequéncia de comorbidades
e consequente dificuldade de definir a causa basica. Objetivo: Analisar a validade e a confiabilidade da informacio
“diagnostico principal” da internagdo hospitalar para recuperagao da causa de morte natural de idosos que tiveram
originalmente “causas mal definidas” como causa bésica nas Declaracoes de Obito, ocorridas no estado do Rio de
Janeiro, em 2006. Métodos: As bases de dados obtidas dos Sistemas de Informacdes sobre Mortalidade e de Internacao
Hospitalar foram relacionadas probabilisticamente. Foram calculados percentuais de concordéncia, coeficiente Kappa,
sensibilidade, especificidade e valor preditivo positivo do diagnéstico principal da internagio de idosos que evoluiram
para 6bito por causas naturais. Obitos por “causas mal definidas” tiveram uma nova causa definida a partir do
diagnoéstico principal. Resultados: A confiabilidade do diagnostico principal foi boa, segundo a concordancia percentual
total (50,2%), e razoavel, conforme o coeficiente Kappa (k = 0,4; p < 0,0001). Doengas do aparelho circulatério e
neoplasias ocorreram com maior frequéncia entre os Obitos e as internagdes e apresentaram maior concordancia e
valores preditivos positivos por capitulo e agrupamento da Classifica¢io Internacional de Doengas. A recuperagio da
causa basica ocorreu em 22,6% dos 6bitos por causas mal definidas (n = 14). Conclusdo: A metodologia desenvolvida
e aplicada para recuperacio da causa natural de 6bito entre idosos neste estudo tem como vantagens a efetividade e
a redugio dos custos provenientes de uma investigagao do 6bito. Esta é recomendada nas situagoes de registros ndo
relacionados e de baixo valor preditivo positivo. O monitoramento do perfil de mortalidade por causas é necessario
para atualizagdo periddica dos valores preditivos.

Palavras-chave: Idoso. Mortalidade. Causa basica de morte. Hospitalizagao. Sistemas de informacao. Reprodutibilidade
dos testes.

INTRODUCTION

The steady rise of the elderly population growth rate in Brazil calls for public social
and health policies aimed at this population contingent"?, which in itself justifies a more
detailed study regarding the mortality that affects the elderly. In 2010, the population con-
tingent of elderly people in the country was 10.8% and, in the state of Rio de Janeiro,
approximately 13.0%".

With the population aging, the higher rate of morbidity and mortality moves from the
youngest part of the population to the elderly®. There is a significant increase in the occur-
rence of cardiovascular disease, neoplasias, and respiratory diseases, the main causes of
hospitalizations and deaths among the elderly®”. Ill-defined causes can also be highlighted
among the main causes of deaths*®, partially owing to the difficulty in identifying the under-
lying cause of the morbidity process, because of the complex chain of events that lead to
death in the elderly” population and the high frequency of comorbidities in this age stratum?®.
Socioeconomic, demographic, and geographic inequalities such as education level, race/ color,
size of the municipality, and per capita gross domestic product also have shown to be linked
to ill-defined causes of death in elderly people’. Strategies to qualify the causes of death
have been developed and utilized to improve the description of the health status'*"?, subsi-
dizing measures of prevention", particularly for the elderly".
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TO QUALIFY INFORMATION REGARDING THE UNDERLYING CAUSE OF NATURAL DEATHS AMONG THE ELDERLY

In Brazil, the Mortality Information System (SIM) is universal and has a broad coverage.
The Death Certificate is the basic form that provides, among other informations, the cause
of death. The official source for the hospital morbidity is the Hospitalization System from
the Unified Health System (SIH-SUS), which, therefore, does not include private hospital-
ization services. In the Authorization for Hospitalization (AIH) — the basic document from
the SIH-SUS, the main affection being treated or investigated is informed, and it is under-
stood as the “primary diagnosis.” The SIH-SUS is an important source of information and
it has been increasingly used in studies concerning the qualification of the SIM and in mon-
itoring indicators for the analysis of the health status in the population.

The aim of this study is to assess the reliability and the validity of the primary diagno-
sis of the AIH to retrieve the underlying cause of natural death of the elderly individuals
who originally had ill-defined cause assigned as their underlying cause of death in the Death
Certificate of the state of Rio de Janeiro, in 2006.

METHODS

This study is linked to the research “Health Information” from the School of Public
Health of the Universidade de Sdo Paulo, with the participation of technicians from the State
Department of Health in Rio de Janeiro (SESR]).

This is a case series study covering deaths of elderly individuals (aged 60 and older)'
owing to natural causes and which occurred during hospitalization in the SUS healthcare
facilities. The maximum duration of the hospitalization when the discharge was due to
“death” was equivalent to one year in this study. Data were obtained from the informa-
tion system SIM and SIH-SUS, both from the SESR], and were probabilistically linked
using the software RecLink II". The following record linkages were conducted: standard-
ization of common fields (name of individual, age, date of birth, date of death, and dis-
charge due to death, home address); definition of the strategy for blocking the databases
to optimize the comparison of records (blocking expressions: SOUDEX (PBL OCO) +
SOUDEX (UBLOCO) + SEXO + CODMUNIRES + C NES); application of algorithms
for the approximate comparison of the chain of characters, which take into consider-
ation possible phonetic and typing errors; manual review of probable pairs (matching or
non-matching). After the process for probabilistic linkage, 15,804 records were consid-
ered as probable matching pairs™.

Distribution of related records according to underlying cause and primary diagnosis
by groups of causes were described (chapters from the 10th revision of the International
Statistical Classification of Diseases and Related Health Problems, ICD 10)".

Agreement and validity of the primary diagnosis were analyzed (chapters from ICD
10 — Chap). The following was excluded from the analysis: records of hospitalizations that
evolved into death due to underlying causes classified as “external causes of morbidity
and mortality,” which correspond to unnatural causes, accidents or violence (Chap. XX),
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analyzed in another paper'®; “pregnancy, childbirth, and the puerperium” (Chap. XV), “cer-
tain conditions originating in the perinatal period” (Chap. XVI), causes which are incom-
patible with the age group analyzed; “injury, poisoning and certain other consequences of
external causes” (Chap. XIX); and “factors influencing health status and contact with health
services” (Chap. XXI), as they cannot be certified with an underlying cause of death.

For the reliability and validity analyses, binary variables that refer to the underlying cause
of death and the primary diagnosis of the hospitalization were created: yes, classified in a
chapter or specific grouping of the ICD 10; no, classified in other chapters or groupings.

Initially, for the reliability analyses concerning the primary diagnosis and the underlying
cause of death according to the chapter from ICD 10, the following was calculated: percent-
age and positive percentage agreement” (< 25% — poor; from 25.0 to 49.0% — regular; from
50.0 to 74.0% — good; and = 75.0% — very good)* and the Kappa coefficient (< 0.00 — poor;
0.00 to 0.20 — superficial; 0.21 to 0.40 — fair; 0.41 to 0.60 — moderate; 0.61 to 0.80 — substan-
tial; 0.81 to 1.00 — nearly perfect). For the causes (chapter from ICD 10) that presented the
highest agreement between the primary diagnosis and underlying cause, the percentage and
positive percentage agreement were calculated by group of cause (ICD 10).

The validity of the primary diagnosis by cause (chapter from the ICD 10) was assessed
by sensitivity and specificity*’, with the gold standard being the original underlying cause
in the Death Certificate. Positive predictive value (PPV) was calculated to assess the quality
of the primary diagnosis in recognizing the underlying cause of death.

Later, for the deaths with an underlying cause that was originally certified as an ill-de-
fined cause (Chap. XVIII — “Symptoms, signs and abnormal clinical and laboratory find-
ings, not elsewhere classified — ‘ill-defined’) and whose primary diagnosis informed for
the hospitalization belongs to the group of causes (chapters from ICD) that, in the previ-
ous analysis, presented acceptable reliability, validity, and PPV had their underlying cause
modified for the purpose of analysis in this study.

The computer program Stata (version 12) was utilized. This study was approved by the
Research Ethics Committee from the Institute of Public Health Studies at the Universidade
Federal do Rio de Janeiro, under protocol number 114.623, on October 3, 2012.

RESULTS

In 2006, in the state of Rio de Janeiro, 119,513 non-fetal deaths occurred, with 73,323
(61.3%) being among elderly people, of which 54.9% (40,227) had been hospitalized in a
public facility or through SUS. As for the SUS hospitalizations, 25.4% (178,190) were elderly
individuals, and in 12.7% (22,580) of them, the discharge in the AIH (Hospitalization
Authorization) was due to death. After comparing the databases, it was possible to identify
70.0% (15,807) of common records (related records). The 6,773 records unrelated to those
from SIM represented 30.0% of the hospitalizations of elderly individuals with a discharge
related to “death.”
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Table 1 contains a description of the related and unrelated records by age, sex, and pri-
mary diagnosis. Deaths related to natural and external causes were included. Taking into
consideration that data tabulation was conducted according to the information from the
primary diagnosis, deaths related to external causes are contained within the information
on the group of causes: “injury, poisoning and certain other consequences of external
causes” (Chap. XIX).

Related and unrelated records present a higher frequency in the age group 70 to 79 years
(Table 1). Males were predominant among the related records (50.2%) and females among
the unrelated records (52.4%). Diseases of the circulatory (Chap. IX) and the respiratory sys-
tems (Chap. X) held the first two positions in the ranking of primary diagnosis, regardless
of the success of the link. The third and fourth positions were held by neoplasia (Chap. II)
and certain infectious and parasitic diseases (Chap. I), respectively, with this order being
inverted among the non-linked records (Table 1).

For the reliability and validity analysis, after the exclusions, the study population corre-
sponded to 15,074 linked records, whose underlying causes of death were classified between
Chapters I and XVIII of the ICD 10. For the underlying cause as well as the primary diagno-
sis of the related records, the three groups of causes with the highest frequency were dis-
eases of the circulatory system (Chap. IX), neoplasias (Chap. II), and diseases of the respi-
ratory system (Chap. X). The following were in fourth place: endocrine, nutritional, and
metabolic diseases (Chap. IV) and certain infectious and parasitic diseases (Chap. I), for the
underlying cause and the primary diagnosis, respectively (Table 2).

The total agreement between the underlying cause (SIM) and the primary diagnosis
(SIH), according to the ICD chapters, was 50.2%; and the Kappa coefficient was around 0.4
(p < 0.0001) and considered, respectively, good (criteria used by Mello Jorge et al.*") and fair
(Landis e Koch apud Szklo and Nieto)***. The highest values of positive percentage agree-
ment (not considering the records for negative concordance) between the underlying cause
and the primary diagnosis, not including diseases of the eye and adnexa (Chap. VII) due to
its low frequency, correspond to the two main groups of causes, diseases of the circulatory
system (Chap. IX) at 49.6% and neoplasias (Chap. II) at 49.2% (Table 2). As for the valid-
ity of the primary diagnosis, the sensitivity varied from 7.0 to 100.0% and the specificity
from 83.8 to 99.8%. The specificity of the primary diagnosis presented values higher than
the sensitivity for all of the ICD chapters. The primary diagnosis was equal to the under-
lying cause of death in 100.0% of records, when they were certified as diseases of the eye
and adnexa (Chap. VII); however, they represent only two matching pairs pairs in a total
of 15,074 records (0.01%). The specificity was 100.0% for the primary diagnosis when the
causes belonged to the same chapter. The sensitivity of the primary diagnosis for the remain-
ing chapters was low, under 62%. Specifically for the deaths due to ill-defined causes (Chap.
XVIII), a low positive percentage agreement and low sensitivity represent good results, that
is, the positive percentage agreement is a better-defined cause.

For the neoplasms (Chap. IT) and the diseases of the cardiovascular system (Chap. IX), the
sensitivities were, respectively, 51.5 and 61.6%; and the specificities also high, although not

717
REV BRAS EPIDEMIOL OUT-DEZ 2016; 19(4): 713-726



CASCAO, AM. ET AL.

Table 1. Hospitalization records, linked and non-linked to the death record by demographic and
hospitalization characteristics, Rio de Janeiro, 2006.

Linked (%) Non-linked (%)

Demographic and hospitalization characteristics

(n=15.807) (n=6.773)

Age (years)

60to 69 28.8 32.7

70to 79 37.3 36.1

80 and over 34.0 31.2
Sex

Female 49.8 52.4

Male 50.2 47.6

Primary diagnosis (ICD 10 chapters)

| — Certain infectious and parasitic diseases 9.9 10.4
Il - Neoplasms 10.3 9.8
Il - Diseases of the blood and immune system disorders 1.1 1.0
IV - Endocrine, nutritional and metabolic diseases 8.3 7.9
V - Mental and behavioral disorders 0.6 0.7
VI - Diseases of the nervous system 2.5 2.2

VIl - Diseases of the eye and adnexa - -

IX —Diseases of the circulatory system 29.7 30.3
X -Diseases of the respiratory system 22.0 20.5
XI — Diseases of the digestive system 5.8 6.0
XIl - Diseases of the skin and subcutaneous tissue 0.6 0.5
)§III - Diseases of the musculoskeletal system and connective 04 0.4
tissue

XIV - Diseases of the genitourinary system 3.3 35
XVII - Congenital malformations 0.1 0.1
XVIII - IU-defined causes 25 2.4
XIX - Injuries/poisoning/ other external consequences 2.8 3.9
XX — External causes - -
XXI - Factors influencing health status and contact with health 01 0.2

services

Source: Hospitalization System from the Unified Health System (Sistemas de Informagdes sobre Mortalidade e de
Internacdo Hospitalar do Sistema Unico de Satde - SIH-SUS).
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Table 2. Underlying cause and primary diagnosis for the hospitalization of elderly individuals,
matching pairs, positive total concordance, sensitivity, specificity, and positive predictive value,
Rio de Janeiro, 2006.

Chapters (|CD 10)

| — Certain infectious and

parasitic diseases 1,528 128 | 887 | 36.7 . 16.5

Il - Neoplasms 2,883 1,624 1,486 492 898 515 989 915

Il - Diseases of the blood and

. . 144 167 29 10.3 98.3 20.1 99.1 17.4
immune system disorders

IV — Endocrine, nutritional, and

o 1,641 | 1,289 @ 473 19.3 86.8 28.8 93.9 36.7
metabolic diseases

V — Mental and behavioral

. 84 | 90 13 81 990 155 995 144
disorders

Ul = Dleeess @ffie M 230 383 41 | 107 @ 965 178 | 97.7 107
system

UL - Digzsss e sy e 2 3 2 | 667 1000 1000 999 667
adnexa

VIIl - Diseases of the ear and 2 _ _ _ _ _ _ _

mastoid process

IX — Diseases of the circulatory

5,391 | 4,623 3,320  49.6  77.6 61.6 865 | 71.8
system

X - Diseases of the respiratory

2,391 | 3,407 | 1,356 305 79.5 56.7 83.8 39.8
system

Xl - Diseases of the digestive

778 903 425 33.8 94.5 54.6 96.7 47.1
system

Xl - Diseases of the skin and

: 109 80 8 4.4 98.9 7.3 99.5 100
subcutaneous tissue

XIIl - Diseases of the
musculoskeletal system and 40 62 7 7.4 99.4 17.5 | 99.6 11.3
connective tissue

XIV - Diseases of the

Lo 627 507 145 147 | 94.4  23.1 975  28.6
genitourinary system

XVII - Congenital malformations 4 16 0 - - - - -
XVIII - Ill-defined causes 62 392 11 25 97.1 17.7 | 975 2.8
Total 15,074 15,074 7,568 - 50.21 - - -

UC: underlying cause; PD: primary diagnosis; CP: concordant pairs; TC: total concordance; PC: positive concordance;
SE: sensitivity; SP: specificity; PPV: positive predictive value.

Source: Hospitalization System from the Unified Health System (Sistemas de Informacées sobre Mortalidade e de
Internacdo Hospitalar do Sistema Unico de Satide - SIH-SUS)
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the highest, respectively, 98.9 and 86.5%. For every 100 hospitalizations with a primary diag-
nosis classified as neoplasia (Chap. IT) and diseases of the cardiovascular system (Chap. IX),
around 92 and 72, respectively, had a medical certificate of cause of death which declared
underlying causes from the same groups of causes (ICD chapters). The direct relation
between PPV and frequency of deaths in the study population can be observed in Table 2.

Considering the frequency of the causes of death and hospitalizations classified as neo-
plasias and diseases of the cardiovascular system, and the respective values of sensitivity,
specificity, and PPV at the ICD chapter level, the grouping analysis for neoplasias (Chap. II)
and diseases of the circulatory system (Chap. IX) were repeated. The results are presented,
respectively, in Tables 3 and 4.

Among the 1,486 matching pairs classified as neoplasia, 18 groupings were identified,
corresponding to a total concordance of approximately 81.0% (Table 3). Overall, the pos-
itive percentage agreement were high, with the values being higher for neoplasias of the
lymphatic and hematopoietic tissue, of breasts and male genital organs. The sensitivity and
the specificity by groupings were considered good, with few exceptions. The two group-
ings with the highest frequency for the underlying cause of death and primary diagnosis
were malignant neoplasms of the digestive organs (C15-C26) and malignant neoplasms of
the respiratory system (C30-C39), which presented the highest percentage of agreement,
respectively, 27.2 e 11.5%. The sensitivity and the predictive value of the primary diagnosis
of these groupings were high. The primary diagnosis classified in the grouping of malig-
nant neoplasms of the lymphatic, hematopoietic, and related tissues (C81-C96) presented
the highest sensitivity (94.1%) and a high PPV (93.1%). The following groupings presented
high values of sensitivity and PPV: malignant neoplasms of breast (C50), malignant neo-
plasms of female genital organs (C51-C58), and malignant neoplasms of the male genital
organ (C60-C63) with percentages of 89,6; 80,3 e 85,5%, and 90,9; 94,4 e 92,6%, respectively.

With regard to the 3,320 matching pairs which were classified as diseases of the circu-
latory system, nine groupings were found with a total concordance of 72.1% (Table 4).
The agreement, sensitivity, and PPV percentage values per grouping from the chapter of
diseases of the circulatory system were well below those found for the neoplasms. However,
the cardiovascular diseases grouping (160-169) stands out by showing higher positive per-
centage of agreement, sensitivity, and specificity and a fair PPV. The PPV of the ischemic
heart diseases (120-125) was the second highest of this chapter, with the remaining group-
ings showing values below 62% (Table 4).

Among the 62 linked records with deaths related to ill-defined causes (Chap. XVIII), 14
had a primary diagnosis classified within the two groups of causes with the highest PPV: 3
in neoplasias (Chap. II) and 11 in diseases of the circulatory system (Chap. IX). Considering
only the large groups of causes (ICD chapter), it would be possible to reclassify the under-
lying cause as “well-defined” in 22.6% of deaths due to ill-defined causes (14 deaths) of the
study population (Table 5).

With regard to the groupings with higher PPV among these groups of causes (chapters),
it would be possible to recover information of three deaths: one related to malignant
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Table 3. Underlying cause and primary diagnosis for the hospitalization of elderly individuals
owing to neoplasia, matching pairs, positive total concordance, sensitivity, specificity, and positive
predictive value, Rio de Janeiro, 2006.

Chapter Il Groupings — UC PD CP PC TC SE SP PPV
Neoplasias (ICD 10)
Malignant neoplasms, lip, oral cavity, 719 983 914 987 771

and pharynx (C00-C14)

Malignant neoplasms, digestive organs

(C15-C26) 482 | 442 | 404 | 77.7 922 838 | 962 914

Malignant neoplasms, respiratory system

and intrathoracic organs (C30-C39) 208 190 171 | 753 | 96.2 822 985 90.0

Malignant neoplasms, bone and
articular cartilage (C40-C41)
Malignant neoplasms, skin (C43-C44) 35 30 24 | 585 989 686 99.6 800

Malignant neoplasms, connective and
soft tissue (C45-C49)

Malignant neoplasms, breast (C50) 134 132 | 120 822 983 896 | 99.1 90.9

5 7 3 333  99.6 | 60.0 99.7 | 42.9

7 10 2 133  99.1 286 995 | 20.0

Malignant neoplasms, female genital
organs (C51-C58)

Malignant neoplasms of male genital
organs (C60-C63)

127 108 | 102 76.7 979 803 | 99.6 944

117 108 | 100 80.0 983 855 | 99.4 926

Malignant neoplasms, urinary organs
(C64-C68)

Malignant neoplasms, eye, brain, and
central nervous system (C69-C72)

59 49 45 | 71.4 | 988 | 763 | 99.7  91.8

45 40 33 | 634 987 733 995 825

Malignant neoplasms, endocrine glands

and related structures (C73-C75) 7 ) 9 8 || | | L

Malignant neoplasms, secondary and ill-

defined (C76-C80) 69 119 28 17.5  91.2 | 40.6  93.6 235

Malignant neoplasms, lymphoid/

haematopoietic/related tissue (C81-C96) i 107 & S O IR RS

Malignant neoplasms of independent

(primary) multiple sites (C97) 10 4 - - 99.1 N 99.7 -
In situ neoplasms (D00-D09) 1 7 - - 99.5 - KB -
Benign neoplasms (D10-D36) 1 14 - - 99.0 - 99.1 -
Neoplasms of uncertain or unknown

behavior (D37-D48) 8 35 6 - 97.9 75 98 17.1
Total 1,486 1,486 1,202 - 80.9 - - -

UC: underlying cause; PD: primary diagnosis; CP: concordant pairs; TC: total concordance; PC: positive concordance;
SE: sensitivity; SP: specificity; PPV: positive predictive value.

Source: Hospitalization System from the Unified Health System (Sistemas de Informacées sobre Mortalidade e de
Internacdo Hospitalar do Sistema Unico de Satide - SIH-SUS).
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neoplasms in the feminine genital organs (C51-C58), one related to the malignant neoplasms
in the male genital organs (C60-C63), and one related to benign neoplasms (D10-D36). For
diseases of the circulatory system, 11 information on deaths would be recovered, with 2
being related to ischemic heart diseases (120-125), 1 related to pulmonary heart disease and
diseases of pulmonary circulation, 5 related to other forms of heart diseases (130-152), and
3 as cerebrovascular diseases (I60-169), as seen in Table 5.

DISCUSSION

In this study, 70.0% of elderly deaths with hospitalization in SUS and discharge
owing to “death” were linked (n = 22.580). Some hypothesis that were raised to explain
the lack of a linkage between records in the analysis of unnatural causes from these

Table 4. Underlying cause and primary diagnosis for the hospitalization of elderly individuals
owing to circulatory system diseases, matching pairs, positive total concordance, sensitivity,
specificity and positive predictive value, Rio de Janeiro, 2006.

Chapter IX Groupings - Circulatory uc cp PC TC SE sp PPV
system diseases (ICD 10)
: . n n % % % % %
Circulatory System Diseases
18 13 8 348 | 995 444 | 99.9 615

Chronic rheumatic heart diseases

(105-109)
Hypertensive diseases (110-115) 378 170 52 10.5 86.6 138 960 306
Ischemic heart diseases (120-125) 605 | 479 @ 409 | 60.6  92.0 67.6  97.4 85.4

Pulmonary heart disease and diseases

o5 iy e (2122 24 22 5 122 98.9 208 995 227

Other forms of heart disease (130-152) 664 | 943 495 | 445  81.4 | 746 831 525
Cerebrovascular diseases (160-169) 1510 1546 1359 80 89.8 90.0 89.7 879

Diseases of arteries, arterioles and

capillaries (170-179) 99 125 61 37.4 0 969 | 61.6 980 4838

Diseases of veins, lymphatic vessels

and lymph nodes (I180-189) 18 22 4 1.1 99.0 222 995 182

Other and unspecified disorders of the

circulatory system (195-199) £ L 0 U G IR -

Total 3,320 3,320 | 2,393 | - 72.1 - - -

UC: underlying cause; PD: primary diagnosis; CP: concordant pairs; TC: total concordance; PC: positive concordance;
SE: sensitivity; SP: specificity; PPV: positive predictive value.

Source: Hospitalization System from the Unified Health System (Sistemas de Informacées sobre Mortalidade e de
Internacdo Hospitalar do Sistema Unico de Satide - SIH-SUS).
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same databases' are applied to this study: the inclusion of health facilities in select-
ing the deaths from the SIM in 2006, which might no longer have an agreement with
SUS; typographical errors in at least one of the databases for the information on the
main variable for the link (name of the deceased), which were not considered as linked
records; very common names with the remaining variables selected for the link being
not enough consistent to be considered a matching link; and information error for “type
of discharge,” originally informed as being “death,” when actually the discharge was
unrelated to the death of the elderly individual. The related and non-related records
did not show a significant difference in terms of demographic characteristics, regard-
ing sex, age, and primary diagnosis.

Table 5. Number of deaths with an ill-defined underlying cause according to the primary diagnosis
for the hospitalization of elderly individuals, Rio de Janeiro, 2006.

Signs and symptoms . Ill-defined
; General signs
: : : regarding the and unknown
Primary Diagnosis — ICD . and symptoms
. circulatory and causes
10 Chapter and Grouping . ICD 10:
respiratory systems R50-R69 ICD 10:
ICD 10: ROO-R09 R95-R99
Chapter Il - Neoplasms - 1 2 3 4.8
Malignant neoplasms,
female genital organs - 1 - 1 -
(C51-C58)
Malignant neoplasms
of male genital organs - - 1 1 -
(C60-C63)
Benign (D10-D36) - - 1 1 -

Chapter IX — Diseases of

the circulatory system e ] 7 h LV
Ischemic heart ! _ ! 2 B
diseases (120-125)

Pulmonary heart
disease and diseases _ _ . . _
of pulmonary
circulation (126-128)
Other forms of heart B 1 4 5 _
disease (130-152)
Cerebrovascular 2 _ : 3 B
diseases (160-169)
Remaining causes 4 22 22 48 77.4
Total 7 24 31 62 | 100.0

Source: Hospitalization System from the Unified Health System (Sistemas de Informagdes sobre Mortalidade e de
Internacdo Hospitalar do Sistema Unico de Satide - SIH-SUS).
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Based on the comparison of the SIM and SIH-SUS databases, the researchers observed
a predominance of diseases of the cardiovascular system, neoplasms, and diseases of the
respiratory system, among the deaths and hospitalizations, which are the most frequent
causes of hospitalization and hospital deaths among the elderly*>*.

The percentage of agreement between the underlying cause and the primary diagnosis
for the groups of causes (ICD chapter) was considered good and, when the agreement by
chance (Kappa coefficient) was eliminated, it was considered fair. The reliability between
the primary diagnosis and the underlying cause varied between the groups of causes (ICD
chapters) and, therefore, substituting the underlying ill-defined causes for the primary diag-
nosis should not be indiscriminate.

For all of the primary diagnosis, the agreement with the natural underlying causes of
death is not expected to be elevated. The principles that guide the definition of the pri-
mary diagnosis and the underlying cause of death are different. The primary diagnosis of
the ATH is the one that motivated the hospitalization, transcribed directly from the medi-
cal records, under the responsibility of the record services conducted at the service units.
The underlying cause of natural death is defined as the disease or injury that initiated the
chain of events leading to death'’, with the completion of the Death Certificate being under
the responsibility of the doctor. Taking these definitions into consideration, it is possible to
assume that the primary diagnosis is more reliable to define the natural terminal cause of
death instead of the underlying cause, unlike the external causes'.

In this study, the agreement between the primary diagnosis and the underlying cause
varied according to the ICD chapter, being outstandingly higher for diseases of the circula-
tory system, when compared to the remaining groups of causes, although the value is only
approximately 22.0%. The quality of the AIH data should also be carefully analyzed, as there
are no explicit rules for their issuance and completion, nor standardized or regular training
for the teams"”. Problems regarding the quality of information in medical records and the
codification of primary diagnosis also affect the quality of data in the SIH-SUS*". Another
issue is the occurrence of comorbidities among the elderly, which partly justifies the diffi-
culty in defining the underlying cause of death and can also justify the lack of agreement
between the underlying cause and the primary reason for hospitalization.

As for the accuracy of the primary diagnosis, low sensitivity and high specificity levels
were found, except for diseases of the eye and adnexa (which had a sensitivity and specific-
ity of nearly 100.0%), whose frequency of deaths is insignificant.

The PPV can be considered a good criterion to recommend the replacement of the orig-
inal ill-defined cause by the primary diagnosis. In this study, the PPV represents the total
number of individuals with the same underlying cause, among the records containing a pri-
mary diagnosis that has been classified in one of the groups of causes, chapter or specific
grouping of the ICD. If the cause of death of an elderly individual that was hospitalized
in a SUS facility was ill-defined, it would be possible to use the primary diagnosis for the
hospitalization in which the death occurred, and if this corresponded to one of the groups
of causes with elevated PPV, it would be possible to replace the original underlying cause
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of death. The PPV, in addition to being directly influenced by the frequency of deaths with
the same underlying cause in the population, is also positively linked to the specificity®.
Based on the results of this study, it is recommended that the state of Rio de Janeiro employ
this substitution for the primary diagnosis of the cardiovascular disease and neoplasias.

A limitation of the study was to ensure the quality of the information concerning the pri-
mary diagnosis and the defined underlying cause, these problems can range from completing
the respective forms to the codification and typing of the data. Additionally, the selection of
the age group 60 years and over in the STH-SUS database in 2006 excludes elderly individuals
who, during the hospitalization, were aged 59 years, but whose death occurred at the age of
60 years, which represents a loss of information when linking the database to the SIM data.

The methodology that was developed and applied in this study to recover the informa-
tion on the natural cause of death among the elderly has the advantage of effectiveness and
reduction of costs when compared to the type of investigation on the deaths that would be
recommended in situations of non-linkage or low PPV of the primary diagnosis. Monitoring
of the mortality profile by the causes of death is necessary for the periodic update of the PPV.

However, it must be reinforced that the correct completion of the underlying cause in the
medical certificate of cause of death and more precise information concerning the causes of
death enable the construction of more reliable health indicators and more effective interven-
tions, in addition to sparing qualification methodologies of the causes of death. Training on
how to properly complete the Death Certificate should be included and/ or reinforced in med-
ical schools, and specific norms for filling out the primary and secondary diagnosis should be
communicated to the professionals responsible for inputting this information into the SIH/SUS.

CONCLUSIONS

The primary diagnosis of the AIH is reliable and valid for the purpose of recovering
the information on the underlying cause of natural death among the elderly whose deaths
were initially assigned to ill-defined causes. The simple and cost-effective methodology
for the databases linkage enables to obtain more qualified health information and indica-
tors. However, the most effective way to obtain valid health information and indicators is
to ensure the quality of information on the primary diagnosis and the underlying defined
cause. Its main issues may range from completing the respective forms to the codification
and typing of data.
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