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Reliability of screening tests for health-related 
problems among low-income elderly

Confiabilidade de testes de triagem para 
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Confiabilidad de las pruebas de detección de 
problemas de salud en ancianos pobres
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Abstract

Screening tests for health problems can identify 
elderly people who should undergo the Compre-
hensive Geriatric Assessment, enabling the plan-
ning of actions to prevent disability. The aim of 
this study was to analyze the inter-rater reliability 
(IRR) of self-assessment questions (SAQ) and per-
formance tests (PT) recommended in Brazil, in a 
sample of low-income elderly people, through an 
exploratory study performed with 165 elderly as-
sessed by two professionals on different days. IRR 
was evaluated using the intraclass correlation 
coefficient (ICC) for continuous variables and 
the kappa statistic for categorical ones. The IRR 
for the PT (muscle strength, mobility body mass 
index, vision) was excellent and presented ICC 
values greater than 0.75. By contrast, the IRR for 
SAQ (urinary incontinence, self-perceived health 
and hearing impairment) was intermediate. On-
ly the fall-related item presented a good IRR. In 
this study single SAQ had poor reliability when 
compared to PT, suggesting the necessity of revi-
sion of subjective self-assessment items with low 
reproducibility before implementation.
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Resumo

Testes de triagem de problemas de saúde podem 
identificar idosos aptos à avaliação geriátrica 
ampla, possibilitando o planejamento de inter-
venções, prevenindo-se o declínio funcional. O 
objetivo deste trabalho foi analisar a confiabili-
dade interaferidores (CI) de questões de autoava-
liação (QAA) e testes de desempenho (TD) reco-
mendados no Brasil, em uma amostra de idosos 
pobres. Realizou-se estudo exploratório em que 
dois profissionais aplicaram os testes em dias 
diferentes a 165 idosos. Utilizou-se o coeficien-
te de correlação intraclasse (CCI) e a estatística 
kappa para as variáveis contínuas e categóricas, 
respectivamente. O CCI para os TD (força, índice 
de massa corporal, mobilidade, visão) foi exce-
lente (> 0,75). As QAA de incontinência urinária, 
autopercepção de saúde e deficiência auditiva 
apresentaram kappa com valores intermediá-
rios. Apenas a QAA relacionada à queda teve boa 
CI. Neste estudo, QAA tiveram baixa CI quando 
comparadas a TD, sugerindo que itens subjetivos 
com pouca reprodutibilidade deveriam ser revis-
tos antes da sua implementação.
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Introduction

The increase in the proportion of Brazil’s elder-
ly population has contributed to the non-com-
municable disease epidemic with concomitant 
increases in morbidity and mortality 1. The con-
sequence of these demographic and epidemio-
logical changes is an increase in the occurrence of 
disability. Older people are likely to have multiple 
conditions interacting in different ways, leading 
to difficulties in performing important tasks 2. 
The Comprehensive Geriatric Assessment (CGA), 
a time-demanding multidimensional diagnos-
tic process, is aimed at detecting the biological, 
psychological and social disorders that affect this 
group 3 but due to the high demand for care, it is 
not applicable to all elderly. A challenge is to es-
tablish a rapid examination to detect health prob-
lems which could direct the application of CGA 
and postpone disability.

In Brazil, the Ministry of Health recommends 
the use of the Rapid Multidimensional Evalua-
tion of Elderly Persons in primary care, containing 
items related to multiple capabilities 4. However, 
most questions have not been validated, and some 
of them address matters whose appropriateness is 
questionable for a screening test.

This work is concerned with identifying some 
rapid and reliable screening tests already applied 
in Brazil to select those elderly patients that should 
be submitted to the CGA.

The reliability of measurements may vary de-
pending on the context 5, differing among popula-
tion subgroups. Furthermore, the higher subjec-
tivity of the test, the greater the possibility of varia-
tion in the interpretation of the results by different 
observers 6.

Due to the importance of psychometric and 
sociocultural considerations when administer-
ing an instrument this study aimed to assess the 
inter-rater reliability (IRR) of health-related tests 
in a low-income elderly community.

Methods

Study and sample

This research was part of an exploratory study 
aimed at developing a strategy of rapid assess-
ment of the elderly. It was performed at the pri-
mary healthcare unit of the Oswaldo Cruz Founda-
tion (Fiocruz), in Manguinhos, in the city of Rio de 
Janeiro, Brazil. In Manguinhos, most houses have 
a single room, monthly family income is usually 
lower than a the minimum wage, and more than 
50% of residents have no more than an elementary 
school education 7.

The non-probabilistic sample was drawn from 
users that were 60 years or older who received care 
from the Family Health Team. Individuals with 
advanced cognitive and sensorial deficits or im-
paired locomotion were excluded. The sample size 
was calculated using the prevalence of depression, 
estimated at 20% in the elderly, as a reference 8. A 
kappa coefficient of 0.6 with a 95% confidence in-
terval was used to generate a conservative sample 
size of 180 individuals, estimated using the Win-
Pepi application, version 2009 (http://www.brix 
tonhealth.com/pepi4windows.html).

Procedures

Data collection occurred from June to December 
2010. Three health professionals were responsible 
for the standardization of the techniques used in 
the study during a three-hour meeting. Assess-
ments were independently administered in two 
sessions. First a geriatrician applied the CGA and 
seven to 15 days later, either a psychomotor spe-
cialist or a social worker applied the tests whose 
IRR would be assessed. This interval aimed to 
avoid memory bias in favor of higher reliability 
and not to exhaust the patient after the long ap-
plication of CGA. 

Both assessments included rapid performance 
tests (PT) and self-assessment questions (SAQ) 
recommended for screening of health problems 
in Brazil 9,10 (Figure 1). Self-perceived health (SPH) 
is a measure of health associated with disability in 
the elderly 11 and could be indicative to referring 
them to the CGA.

Statistical analysis

IRR was evaluated using the intra-class correlation 
coefficient (ICC) for continuous variables and the 

Figure 1

Performance tests (PT) and self-assessment questions (SAQ).

PT SAQ

Mobility (timed up and go) 11 Urinary incontinence

Vision (Snellen scale) Hearing

Strength (grasping force) * Self-perceived health

Body mass index Falls

* Grasping force was assessed with a Crown dynamometer 

(dinamômetro Crown manual, Oswaldo Filizola), using 

Fried et al.’s 20 criteria, utilizing the best result of two trials 

obtained with the dominant hand.
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kappa statistic for categorical variables, adjusting 
for prevalence and asymmetries with the Preva-
lence-Adjusted Bias-Adjusted Kappa (PABAK) 
technique 12. The classification of IRR followed 
the recommendations of Landis and Koch: kappa 
values greater than 0.75 or below 0.40 represent 
excellent or poor agreement, respectively 13. Values 
between these levels denote intermediate to good 
agreement. We adopted the same rule for the ICC. 
SPSS version 13 (SPSS Inc., Chicago, U.S.A.) was 
used to perform statistical analyses.

Study ethics

The Ethics Research Committee of the Sergio 
Arouca National Public Health School/Fiocruz 
(report number 126/10) approved the research. 
All participants signed an informed consent 
form, which pledges anonymity and confidenti-
ality of the information.

Results

The first and the second sessions evaluated 
185 e 165 individuals respectively. Five were ex-
cluded due to visual or cognitive impairment. 
No significant differences in sociodemographic 
characteristics were detected between the el-
derly who completed the study and those who 

did not. The majority of participants were fe-
male (73.0%) and there was a slight majority of 
single or widowed participants (Table 1).

For the PT items, IRR was excellent (K > 0.75). 
By contrast, for SAQ items IRR was intermediate 
(0.75 > K > 0.40), except for the fall-related item, 
in which IRR was good (Table 2).

Discussion

The IRR between the PT items were excellent, un-
like measures assessed by the SAQ. The possibility 
of low reliability for subjective measures can occur, 
despite adequate training of examiners. Sociocul-
tural factors, psychological issues, memory lapses 
and lack of insight of informants lead to variation 
in how people communicate information about 
symptoms 14. In addition, the reliability of the in-
formation may be compromised when there is no 
socially acceptable environment in which to talk 
about intimate questions 15,16. The perception of 
“invasion of privacy” may lead the respondents to 
admit a problem in a first interview but deny it in 
the second one 5.

All the above factors may have influenced our 
results. The SAQ are inherently subjective and 
susceptible to communication problems. The 
CGA is more likely to generate a context of confi-
dence between the professional and the individual  

Table 1

Sociodemographic data and health problems identified in the geriatric assessment (N = 180).

Variable Estimate

Age in years: mean (SD) 73.1 (7.0)

Sex (female): n (%) 132 (73.0)

Years of education: mean (SD) 3.0 (2.9)

Married: n (%) 81 (45.0)

Mobility-TUG: mean (SD) 12.5 (9.2)

BMI (kg/m2): mean (SD) 28.7 (5.4)

Two or more falls in the last 12 months: n (%) 42 (23.0)

Hearing loss: n (%) 81 (45.0)

Vision, Snellen scale (less than 0.5 for both eyes): n (%) 82 (46.0)

Strength below the reference value: n (%)

Female 37 (28.0)

Male 20 (41.0)

Urinary incontinence: n (%) 40 (22.0)

SPH: n (%)

Good 100 (56.0)

Regular 60 (33.0)

Bad 20 (11.0)

BMI: body mass index; SD: standard deviation; SPH: self-perceived health; TUG: timed up and go.



Lino VTS et al.2694

Cad. Saúde Pública, Rio de Janeiro, 30(12):2691-2696, dez, 2014

Table 2

Reliability of screening items (N = 165).

Variable ICC (95%CI) Kappa (95%CI) Weighted 

kappa

Simple 

concordance (%)

Level of 

agreement

Performance tests

Strength 0.89 (0.85-0.92) Excellent

TUG 0.81 (0.68-0.88) Excellent

BMI 0.94 (0.92-0.96) Excellent

Vision 0.87 (0.82-0.91) Excellent

Questions

SPH 0.48 (0.36-0.60) 0.54 (0.40-0.68) 71.0 Intermediate

Falls 0.60 (0.46-0.75) 92.1 Good

Urinary incontinence 0.49 (0.34-0.65) 81.2 Intermediate

Hearing loss 0.54 (0.42-0.67) 77.4 Intermediate

95%CI: 95% confidence interval; BMI: body mass index; ICC: intraclass correlation coefficient; SPH: self-perceived health; 

TUG: timed up and go.

examined allowing him or her to assume difficul-
ties such as urinary incontinence. Additionally, it 
is important to underline that our study was con-
ducted with elderly people with little or no formal 
education, in which age and educational factors 
influence cognitive performance 11.

The screening for hearing impairment with 
the use of a single question has been recommend-
ed in Brazil based on studies that have evaluated 
the sensitivity and specificity of the single item 
10,17, but only one study has examined its IRR and 
found a kappa coefficient of 0.65 18. In relation to 
the SPH, two studies have assessed only test-retest 
reliability, but even not examining IRR these stud-
ies have identified discrepancies between assess-
ments in racial and ethnic minorities, individuals 
with lower levels of education and the elderly 11,19. 
Regarding urinary incontinence, the social stigma 
related to the problem may have contributed to 
our results 15. Finally, falls, in the life of an elderly 
person lead to functional decline, what justifies 
more precise information about them, even by 

individuals with low levels of education. In our 
study, it was the only subjective question with 
good IRR.

Our study has limitations. It is known that 
observers tend to change their approaches over 
time so that planning a periodical replication is 
necessary 5. This has not occurred here. Further-
more, we assessed elderly people with low levels of 
education in a primary care setting and our results 
should be applicable only to similar populations.

Aging often results in insidious changes in 
functional capacity. Screening for health prob-
lems allow examining a large portion of elderly, 
indicating those that should be submitted to 
CGA. Our study revealed that single SAQ address-
ing SPH, urinary incontinence, and hearing loss 
had poor reliability in older adults. Although high 
item reproducibility does not guarantee high ac-
curacy, it is clear that subjective self-assessments 
with low reliability should be reviewed before 
implementation.
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Resumen

Las pruebas de detección de problemas de salud iden-
tifican a ancianos que deben someterse a una revisión 
médica completa en Geriatría, lo que permite la plani-
ficación de acciones de prevención de discapacidades. 
Se analizó la fiabilidad entre evaluadores (FEA) de 
preguntas de autoevaluación (PA) y pruebas de rendi-
miento (PR) que se recomiendan en Brasil, en un es-
tudio exploratorio realizado con 165 ancianos de baja 
renta, evaluados por dos profesionales en diferentes 
días. La FEA se evaluó mediante el coeficiente de co-
rrelación intraclase (CCI) para las variables continuas 
y el índice kappa para las categóricas. La FEA para el 
PR (fuerza muscular, índice de masa corporal de movi-
lidad, visión) era excelente y presentan CCI con valores 
superiores a 0,75. Por el contrario, la FEA para las PA 
(incontinencia urinaria, salud autopercibida y audi-
tiva) fue intermedia. Las PA sobre caídas presentaron 
una buena FEA. La escasa fiabilidad de las PA sugiere 
la necesidad de una revisión de los elementos subjetivos 
de autoevaluación con baja reproducibilidad antes de 
la implementación.

Triaje; Autoevaluación; Anciano
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