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ABSTRACT

Objectives: Validation studies of self-reported disability pension status have been scarce. The objective of
this study was to estimate the sensitivity and specificity, as well as positive and negative predictive values of
self-reported disability pension status using an official administrative register as reference standard.
Methods: Data from Cohort of Norway (CONOR) surveys conducted in 2001 in the three Norwegian coun-
ties Oslo (HUBRO), Hedmark and Oppland (OPPHED) are included in this study, altogether 17,244 indi-
viduals. At the time of investigation, the subjects included in our study-population were aged 30-31, 40-41,
45-47 and 59-61 years. Self-reported data on disability pension status was compared with data from the na-
tionwide population and housing census in Norway (Statistics Norway), performed November 3 2001. Data
were linked using the unique 11-digit identification number, assigned to all individuals living in Norway.
Results: Sensitivity and specificity for self-reported questions on disability pension were 97.6% (95% CI
91.1-94.1) and 96.8% (96.5-97.1). Positive and negative predictive values were 70.1% (67.9-72.3) and
99.8% (99.7-99.9). Validity measures in a subpopulation, those surveyed in October-November 2001, were
almost identical as for the total study-population surveyed in 2001.

Conclusion: The sensitivity of self-reported disability pension status was high. The positive predictive value
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was lower which may reflect a low prevalence.

INTRODUCTION

The proportion of Norwegians on disability pension
has doubled since the 1980s, which pose both eco-
nomical and societal challenges to the society'. The
phenomenon has raised the interest of research into the
sickness absence and disability pension field.
Questionnaires have the advantage of collecting in-
formation on sociodemographic variables, as well as a
variety of information on health status, health risk
factors, and other variables. Thus, self-reported infor-
mation is commonly used when sickness absence and
disability pension status is evaluated as either exposure
or outcome variable in epidemiological studies™. A
generally recognized concern by the use of self-
reported data, however, is that the presence of either
differential or non-differential misclassification may
lead to biased results of the studied associations. In ge-
neral, key components of measurement error for self-
reported data would be related to question compre-
hension and interpretation, as well as recall abilities by
the respondents®. Thus, the agreement between retro-
spectively collected information on self-reported sick-
leave days and recorded information on the number of
sick-leave days seems to be good, except for longer
spells of sickness absence which may be inaccurately
recalled”. Being granted a disability pension is a con-

crete event, presumably contributing to an improved
accuracy of self-reported disability pension status, as
compared to self-reported sickness absence. However,
whereas validation studies on self-reported sickness
absence exist, studies on self-reported disability pen-
sion status have been scarce’”. The objective of the
present study was to estimate measures of validity of
self-reported disability pension status among partici-
pants in Norwegian health surveys using a national
administrative register on disability pension status as
the reference standard.

METHODS

Data from Cohort of Norway (CONOR) was included
in this study, which is a collection of health data and
blood samples from several Norwegian health surveys
described elsewhere'™!'. CONOR data from popula-
tion based surveys conducted in 2000-01 in the three
Norwegian counties Oslo (HUBRO), Hedmark and
Oppland (OPPHED) are included in this study, which
cover both rural and urban regions. All subjects in
selected age cohorts were invited to participate in the
respective surveys. At the time of investigation, the
subjects were aged 30-31, 40-41, 45-47, 59-61 and 75-
76 years. In these age cohorts 58,660 were invited in
the HUBRO and 22,327 were invited in the OPPHED
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study. 21,361 (36.4%) participated in HUBRO and
12,263 (54.9%) participated in OPPHED and agreed to
the storage of blood samples and data for research
purposes and agreed to have their data linked to other
health registers, altogether 33,624.

Our analysis are restricted to data on participants
aged 61 years and younger attending surveys conduc-
ted in 2001, thus including people below the early age
of retirement (contractual pension) only (n=19,125)
(Figure 1). Further, a sub-group analysis was perfor-
med, including participants reporting DP status close
to the date when information on DP status was derived
from the administrative register. See description on
reference standard for further details. Persons who did
not answer the question on disability pension status in
the health surveys (n=1,833) were excluded, as well as
individuals with missing information in the administra-
tive register on disability pension status (n=46) resul-
ting in a study-population of 17,244 people. Among
these, 1093 individuals who attended in October-
November 2001 were included in a sub-group analysis.

The participants were asked a wide range of ques-
tions covering information on sociodemographics,
health status, health risk factors, physical activity and
others. The English version of the questionnaire, as
well as further details of the surveys, is available at the

Attended health surveysin Oslo
(HUBRO), Oppland and Hedmark
(OPPHED) 2000-01
n= 33,624
|
] |

Attended in 2000 Attended in 2001

(n=11,527) (n=22,097)
>61 years
n=2972
<B2years
n=19,125

Missing on question
on disability pension

| status
Missing on disability n= 1835
pension statusin
register B
n=46 N = 17,244

130, 40,45,60 year old
(1093 attended in
October-November
2001)

Figure 1. Flow chart for the study population.
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home page of the Norwegian Institute of Public
Health''. Questions on receipt of various benefits,
disability pension and others, were as follows; “Do
you receive any of the following?” with “disability
pension?” (answering categories ’yes” and ”no”) as a
separate question to be ticked off.

Reference standard

The variable “current activity status” from the nation-
wide population and housing census in Norway (Sta-
tistics Norway), performed November 3™ 2001, was
used as a reference standard'?. This variable is based
on information from several administrative registers,
and contains information on all citizens in Norway.
The variable categorizes Norwegian individuals accor-
ding to their labour force participation; employed,
unemployed, in education, or receipt of national in-
surance benefit (disability-, retirement- or survivor
pension). Data from the health surveys and the admi-
nistrative register were linked based on the unique 11-
digit identification number, assigned to all individuals
living in Norway.

Statistical analysis

Validity (accuracy) analysis was performed using an
administrative register as the “gold standard”.

Two measures of validity, sensitivity and speci-
ficity, were calculated for binary measure of disability
pension status.

Sensitivity was calculated as the proportion repor-
ting “yes” to the disability pension question, among
participants registered as receivers of a disability
pension in the official register. Specificity was calcu-
lated as the proportion reporting “no” to the disability
pension question, among participants registered as
non-receivers of a disability pension in the official
register.

In addition, prediction values of positive and nega-
tive classification were calculated. The positive predic-
tive value (PPV) was calculated as the proportion of
those registered as receivers of a disability pension
among all participants reporting “yes” to the disability
pension question. The PPV is a value representing the
extent to which the subjects who answer ”yes” actually
do receive a disability pension according to the gold
standard.

The negative predictive value (NPV) was calculated
as the proportion of those registered as non-receivers
of a disability pension in the official register, among
all participants answering ”no” to the question on disa-
bility pension. Thus, the NPV is a value representing
the extent to which those answering “no” actually are
true non-receivers of a disability pension according to
the gold standard.

All analyses were done using SPSS 17.0 for
Windows. The study protocol was assessed by the
Regional Committee for Medical Research Ethics. The
record linkage was approved by the Norwegian Data
Inspectorate.
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RESULTS

Sensitivity and specificity for self-reported questions
on disability pension were 97.6% (95% CI 91.1-94.1)
and 96.8% (96.5-97.1). Positive and negative predic-
tive values were 70.1% (67.9-72.3) and 99.8% (99.7-
99.9), respectively. See Table 1 for further details.
Whereas sensitivities, specificities and negative pre-
dictive values were almost identical across gender and
age-groups, positive predictive values increased with
narrower confidence interval in older age-groups, in
particular among men. Hence, the PPV of self-reported
disability pension status increased from 56% (37.9-
73.2) among 31-32 year old men to 76% (71.7-79.8) in
60-61 year old men. Parallel, the PPV increased from
65.9% (50.0-79.1) among the 31-32 year old to 74.8%
(71.2-78.2) among the 60-61 year old women.

Validity measures in a subpopulation, those sur-
veyed in October-November 2001, were almost identi-
cal as for the total study-population surveyed in 2001
(See Table 2 for details). Sensitivity and specificity for
self-reported questions on disability pension were
99.9% (95% CI 93.9-99.9) and 95.6% (94.0-96.7).
Positive and negative predictive values were 69.9%
(61.6-77.0) and 99.9% (99.3-99.9), respectively.

DiScusSION

We examined the validity of self-reported disability
pension status with data from a nationwide admini-
strative register as the reference standard. To our

Table 1. Distribution of self-reported disability pension
(DP) status among participants in Norwegian Health surveys
surveyed in 2001, according to disability pension status in a
nationwide administrative register (November 31 2001).

Register-information on DP status

Self-reported DP Yes No Total
Yes 1198 (TP) 511 (FP) 1709
No 29 (FN) 15506 (TN) 15535
Total 1227 16017 17244

TP: True positives, FP: false positives, FN: false negatives,
TN: true negatives

Table 2. Distribution of self-reported disability pension
(DP) status among participants in Norwegian Health surveys
surveyed in October-November 2001, according to disability
pension status in a nationwide administrative register
(November 3™ 2001).

Register-information on DP status

Self-reported DP Yes No Total
Yes 102 (TP) 44 (FP) 146
No 1 (FN) 946 (TN) 947

Total 103 990 1093

TP: True positives, FP: false positives, FN: false negatives,
TN: true negatives
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knowledge, no studies are published on validation of
self-reported disability pension status. An estimated
sensitivity and specificity above 90% indicate that the
validity of self-reported disability status is high. The
use of a questionnaire seems to be a valid method for
correctly identifying the true positives and true
negatives; those that according to the official register
either do or do not receive a disability pension. A main
strength of the study is a complete national register
considered to be a true ”gold standard”, and the use of
the unique 11-digit identification number, which en-
sured valid data linkage between the questionnaire and
the reference register.

The participants disability pension status may, how-
ever, be misclassified in two ways: (1) if they report
reception of a disability pension and have no disability
pension granted according to register information
(false positives) or (2) if they self-report no disability
pension but have had a disability pension granted
according to information from register (false nega-
tives). Whereas the estimated NPV of self-reported
disability pension status was close to 100%, and
thereby the presence of false negatives was low, the
overall PPV was 70%. The PPV depend not only on
the quality of a test, but also on the prevalence. A low
PPV may be due to a low prevalence or it may be due
to poor performance of the test".

It is noted that the PPV was distinctly higher in the
older than in the younger age group and this supports
the idea that a low prevalence of disability pension
does have an impact on the PPV. Another possible
explanation for the somewhat lower PPV could be that
individuals reporting to be on a disability pension early
in 2001, actually have become reintegrated into the
job-market later that year, as registered per November
3 2001. However, sub-group analysis of individuals
who attended (reported DP status) in October-
November 2001, revealed validity measures which
were almost identical as in the total study-population
surveyed throughout 2001. And, in general, once being
granted a disability pension, very few disability
pensioners in Norway do become reintegrated into job-
market. In this context a reintegration rate at 30%
among those reporting to be disability pensioners in
the selected health surveys seems a less likely expla-
nation for the somewhat lower PPV. A third explana-
tion may be due to question comprehension and inter-
pretation. In the questionnaire the respondents were
ask to tick off (yes/no) whether they received each of
the following benefits: sickness benefit, old-age pen-
sion, rehabilitation benefit, disability pension, unem-
ployment benefit, social welfare benefits, and social
benefit for single parent. It may for example be so that
individuals ticking off yes on a disability pension,
actually are on rehabilitation benefits which in most
cases should precede grant of a disability pension.
Unfortunately, the available register-information in
this study does not include information on rehabili-
tation benefits.
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In conclusion, using self-reported information, as
obtained through questionnaires, as a source when dis-
ability pension status is evaluated as either exposure or
outcome variable in epidemiological studies should
take into account the potential overestimation of dis-
ability pensioner prevalence.

In general, a nationwide register will provide the
most valid information on disability pension status
over a longer period. Such a register will on the other
hand lack information on major confounding factors
for specific outcomes, which have to be collected in
questionnaires or other high quality registers if they
exist and its allowance is given for linking of
databases. In the end, information from registers and

1. HARTZ ET AL.

surveys are both necessary to carry out a valid epide-
miologic study of disability pension status as either
exposure or outcome variable.
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