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Objective: 

 

To demonstrate the value of comparing data from 
multiple cohort studies using the example of self-rated health 
(SRH).

 

Methods: 

 

Seven Australian cohort studies including 
comparable data on SRH were identified. Comparisons of the 

distributions of SRH were conducted, and logistic regression 
was used to evaluate age, sex and education effects within 
studies. A nationally representative survey was used as a 
statistical reference to determine how studies differed from the 
Australian population in frequencies of responses.

 

Results: 

 

Ratings of SRH declined with increasing age. Low 
education was associated with higher frequencies of fair/poor 
SRH even in young adulthood but there were no sex 
differences. Results for smaller studies did not necessarily 
differ from nationally representative studies.

 

Conclusion: 

 

Collaborative reanalysis of Australian cohort 
permits analysis of health outcomes from a large numbers of 
participants. Health outcomes and their sociodemographic 
determinants may be more comprehensively evaluated 
through such collaborative projects.

 

Key words:

 

 cohort studies, education, epidemiology, health 
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Introduction

 

There is now a large amount of data collected on ageing from
Australian studies, providing potential for collaborative
reanalysis projects that will greatly advance our knowledge of
ageing in Australia. To date, there have been some examples
of pooling data from two or more studies [1], but the potential
to be gained from collaborative reanalysis remains relatively
unexplored in the Australian context. The present paper
reports the results of a demonstration project that investigated
self-rated health (SRH) in seven Australian longitudinal
studies, to illustrate the value of bringing these separate data
sources together and to document some of the factors that need
to be considered when conducting this type of research.

The outcome variable of interest for this collaborative project
was the widely used SRH question with a general reference
point, that is, the item asks individuals to rate their health in
general, as opposed to asking them to rate their health in
relation to their peers, or their previous health. This item is
included in the SF-36 health measure [2] that has been used
in several large national Australian surveys as well as smaller
cohort studies and is also used as an individual item in some
studies. SRH is a key indicator of well-being, and is used in
research studies that span a range of disciplines including
economics, psychology, medicine, demography, sociology and
public health. SRH tends to be associated with most health
outcomes in late life. For example, a recent meta-analysis of
22 cohort studies found that those reporting ‘poor’ on a general
measure of SRH had twice the risk of mortality than those
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reporting their health as ‘excellent’ [3]. In very old adults poor
SRH has been found to be associated with increased risk of
depression [4] and driving cessation [5]. Poor or fair SRH has
been associated with higher levels of psychological distress in
young, midlife and older adults in the PATH Through Life Project
[6]. In addition, SRH has been found to be a strong independent
predictor of stroke [7], functional decline [8], nursing home
entry [9], and increased health service utilisation [10,11].

These associations make SRH a key variable for policy makers
to identify groups at risk of poor health outcomes. It provides
a simple global indicator of well-being that may be used to ana-
lyse health differentials based on age, sex, geographical region
and education level [12].

 

Aims

 

The specific aims addressed by this demonstration project
were: (i) to determine the feasibility of working with data from
seven cohorts; (ii) to determine the distribution of ‘excellent
or very good’, ‘good’ and ‘fair or poor’ SRH over the adult
lifespan in Australian adults; (iii) to describe how SRH differs
between sex and education groups; and (iv) to evaluate how
studies conducted within a state, city or territory compare with
a nationally representative sample on the distribution of SRH.

 

Methods

 

Studies included in the analyses

 

Through a search of the Ageing Well Data Archive located at
the Australian Social Science Data Archive, personal contact
with study investigators and a review of a recent publication
describing longitudinal studies of ageing in Australia, we
identified Australian longitudinal studies that had comparable
items measuring SRH [13]. Ten potential studies contained
SRH data, of which seven included compatible measures of
SRH. These included the Australian Longitudinal Study of
Ageing (ALSA) [14], the Australian Diabetes, Obesity and
Lifestyle Study (AusDiab) [15], the Household, Income and
Labour Dynamics in Australia (HILDA) Survey; data drawn

from the confidentialised unit record file (Release 4.1) [16], the
Australian Longitudinal Study of Women’s Health (ALSWH)
[17], the Canberra Longitudinal Study of Ageing (CLS) [18],
the Personality And Total Health Through Life Project (PATH)
[19] and the Dubbo Study (Dubbo) [20]. Characteristics of the
studies, including year of commencement, sampling frame, age
range, sample size and domains of interest, are reported in
Table 1. HILDA data for this analysis were restricted to those
participants aged 20 years or older. The SRH item was
included in the HILDA Survey in both a personal interview
and as an item in the SF-36 which was included in a self-
completion questionnaire. Data from the face-to-face interview
were used in this study to maximise the available data. Only
data from the first wave of each study were included.

Three further studies, the Sydney Older Person Study [21]
(

 

n

 

 

 

=

 

 647; age range 49–97); the Blue Mountains Eye Study
[22] (

 

n

 

 

 

=

 

 3654; age range 65

 

+

 

) and the Melbourne Longitudinal
Studies on Healthy Ageing [23] (

 

n

 

 

 

=

 

 1000; age range 75

 

+

 

),
included measures of SRH that did not have compatible
reference points with the other studies. These are considered
briefly to illustrate the problems of comparing items that
appear similar but which differ in terms of reference point.

 

Measures

 

Self-rated health

 

The SRH item that was considered compatible across the seven
included studies had a general reference point, meaning that
the question was not referenced to age or time but asked about
health ‘in general’ (ALSA, HILDA, PATH, AusDiab, ALSWH
and Dubbo) or ‘overall’ (CLS).

Six studies had the following five-item response scale to the
SRH question: 1 

 

=

 

 excellent; 2 

 

=

 

 very good; 3 

 

=

 

 good; 4 

 

=

 

 fair;
5 

 

=

 

 poor, while CLS used a four-item response scale:
1 

 

=

 

 excellent; 2 

 

=

 

 good; 3 

 

=

 

 fair; 4 

 

=

 

 poor. To harmonise the
SRH variable, the following coding was used: 1 

 

=

 

 fair/poor;
2 

 

=

 

 good; 3 

 

=

 

 excellent/very good. For logistic regression, these

Table 1: Study characteristics at baseline assessment

Study, year Sampling frame Age n Participant rate Domains studied

ALSA, 1992 South Australian electoral roll 65+  2087 53% Physical and mental health, sensory function, 
cognition, well-being, social networks and support

ALSWH, 1996 Medicare database, over-sampled rural 
and remote

18–23 14 739 41% Health, service utilisation, life stages and key 
events, work and leisure activity, exercise, lifestyle45–50 14 011 54%

70–75 12 762 38%
CLS, 1990 Canberra and Queanbeyan electoral rolls, oversampled

older age groups and nursing home residents
70+  1000 69% Mental health, physical health, activity, memory 

and cognition
HILDA, 2001 Australian households 15+ 13 969 66% Economic and subjective well-being, labour market

dynamics, family structure
PATH, 1999 Canberra and Queanbeyan electoral rolls 20–25  2404 19% Mental and physical health, substance use, 

cognition, genetics, psychosocial characteristics40–45  2528 28%
60–65  2551 53%

AusDiab, 1999 Australian households 25+ 11 247 82% Diabetes, obesity, lifestyle
Dubbo, 1988 Community-dwelling Dubbo residents 59–98  2085 73% Physical health and mortality, health service 

utilisation, dementia, social engagement, retirement

ALSA, Australian Longitudinal Study of Ageing; ALSWH, Australian Longitudinal Study of Women’s Health; AusDiab, Australian Diabetes, Obesity and Lifestyle Study; CLS, Canberra Longitudinal Study 
of Ageing; HILDA, Household, Income and Labour Dynamics in Australia; PATH, Personality and Total Health Through Life Project.
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codes were further collapsed into two categories (1 

 

=

 

 fair/poor
vs 0 

 

=

 

 excellent/very good/good).

 

Age and sex

 

Five studies involved single cohorts with relatively wide
age-ranges, and two studies involved three narrower cohorts of
different ages. PATH consisted of three cohorts with age ranges
of 20–26, 40–46 and 60–66. (Although the PATH study aimed
to sample ages 20–24, 40–44 and 60–64 from the electoral
roll, a limited number of participants were older than this at
the time of interview.) ALSWH consisted of three cohorts with
age ranges of 18–23, 45–50 and 70–75. In both PATH and
ALSWH, the three cohorts are referred to as young, middle
aged and old. Age was treated continuously in logistic regression
analyses and categorically in 5- or 10-year age groups for
analyses comparing SRH relative frequencies from separate
studies with those from the nationally representative HILDA.
In all studies, the categories for sex were male and female (with
the exception of ALSWH where all participants were female).

 

Education (age left school)

 

The reporting of information on educational experience
differed between studies. A review of alternative questions,
distributions of variables, and possible coding schemes was
undertaken. A large proportion of study participants had left
school after junior high school, at approximately 14 years.

Except for PATH, all studies asked participants, ‘How old/
What age were you when you left school?’ Three different
coding schemes were used. ALSA and AusDiab used a seven-item
response scale (1 

 

=

 

 never went to school; 2 

 

=

 

 under 14; 3 

 

=

 

 14;
4 

 

=

 

 15; 5 

 

=

 

 16; 6 

 

=

 

 17; 7 

 

=

 

 18

 

+

 

). ALSWH young and middle-
aged cohorts used a six-item response scale (1 

 

=

 

 still at school;
2 

 

=

 

 never attended; 3 

 

=

 

 14 years or under; 4 

 

=

 

 15–16 years;
5 

 

=

 

 17–18 years; 6 

 

=

 

 19 years or older). ALSWH old cohort
used a five-item response scale (1 

 

=

 

 never attended; 2 

 

=

 

 14 years
or under; 3 

 

=

 

 15–16 years; 4 

 

=

 

 17–18 years; 5 

 

=

 

 19 years or
older). Participants in the CLS, HILDA and Dubbo studies
provided a raw age in answer to the question on age left school.

PATH asked participants, ‘What is the highest level of school-
ing you have completed?’ with a five-item response scale
(1 

 

=

 

 some primary; 2 

 

=

 

 all primary; 3 

 

=

 

 some of secondary;
4 

 

=

 

 three/four years of secondary; 5 

 

=

 

 five/six years of secondary).

The education variables in each study were recoded to a com-
mon binary item of age at which left school (0 

 

=

 

 14 years old
or younger and low levels of education (low education);
1 

 

=

 

 15 years old or older and high levels of education (high
education)).

 

Statistical analysis and procedure

 

After the analysis of codebooks from the seven studies,
researchers from the Centre for Mental Health Research
(CMHR) prepared syntax for each study to recode the
variables of interest to the same format and coding structure
(e.g. male 

 

=

 

 1, female 

 

=

 

 0). In some instances, syntax was sent

to study owners who then ran the analyses and provided the
results for compilation. In other cases, study custodians sent
data to CMHR for recoding and analysis. Therefore, the
methodology for this demonstration project did not necessarily
require sharing of data among study owners.

Percentages of the categories of SRH were plotted across
studies, by age, sex and education. Cell sizes with less than
10 observations were excluded from these figures. Logistic
regressions (on SRH fair/poor vs all other categories) were
used to evaluate the effects of age, education and sex within
each study. Low education and male were used as reference
categories. In addition, in order to test whether the SRH
distributions (fair/poor, good, excellent/very good) for partici-
pants aged 60 years and older from each study differ from the
Australian population, comparison was made using 

 

χ

 

2

 

 tests
with HILDA. Although AusDiab would have been a suitable
nationally representative reference study, in this instance,
HILDA was chosen as a statistical comparison to provide
expected frequencies. An alpha level of 0.01 was used.

Analyses of most studies were conducted using SPSS at CMHR,
while one study (ALSWH) conducted their own analyses using

 

sas

 

, after adapting the 

 

spss

 

 syntax provided by CMHR.
Analysis of the HILDA Survey data used the 

 

svy

 

 procedures of

 

stata

 

 9.2 to derive estimates that account for the complex
clustering and stratification of the survey design.

 

Results

 

Excluded studies

 

Figure 1 shows the distributions of SRH among the three
excluded studies and a comparison study, HILDA. The differ-
ences in the distributions of the variable may be the result of
the differences in the item, rather than the study characteristics.

 

Main effects of age, education and sex on self-rated health

 

Table 2 shows the results of logistic regression analyses under-
taken for each study to test for associations of age, education
and sex with fair/poor SRH. There was a general finding across
studies that increasing age is associated with fair/poor SRH.
The small odds ratios for age are the result of the measurement
of age by year. For example, using ALSA data, odds ratios
increased when age was grouped into 5-year intervals from
1.03 (95% CI: 1.01–1.04) to 1.13 (95% CI: 1.05–1.22), and
to 1.265 (95% CI: 1.12–1.44) when grouped by 10-year
intervals. Sex was not associated with SRH. High education
was associated with a reduced likelihood of rating health as
fair or poor in all studies except the CLS.

 

Comparison of observed and expected frequencies of 
self-rated health responses

 

Table 3 shows the frequency of SRH responses by age and sex
for HILDA and for each study with 

 

χ

 

2

 

 tests of the difference
between the frequencies of each study and the expected
frequencies based on HILDA. Differences reached statistical
significance for all studies except for ALSA and ALSWH.
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In PATH, the excellent/very good response category was higher
than HILDA, while small differences were found for good, and
moderate differences were found for the fair/poor response
with a lower frequency of responses in PATH. Significant 

 

χ

 

2

 

statistics were reported for both age groups of CLS participants.
The 70–79 age group reported good SRH more frequently
than HILDA participants. This was balanced by lower
frequencies of both excellent/very good and fair/poor SRH in
CLS than in HILDA. Similarly at age 80–89, CLS participants
reported good SRH more frequently than expected, with lower
frequencies of excellent/very good and fair/poor SRH.
However, these differences must be considered in light of the
different response scale used in the CLS.

A different pattern of reporting was found for Dubbo study
participants of both sexes aged 80–89. They more frequently
reported ‘excellent/very good’ SRH than HILDA participants
of the same age, comparable frequencies for ‘good’ SRH, and
lower frequencies for fair/poor SRH, indicating a general shift
of the distribution towards better SRH.

Response frequencies for the female AusDiab participants aged
60–69 and 70–79 paralleled the CLS with higher frequencies of
‘good’ SRH and lower frequencies of ‘excellent/very good’
and ‘fair/poor’ SRH. Male participants aged 80–89 were an

exception to this pattern in that they reported a higher
frequency of ‘excellent/very good’ SRH than their HILDA peers.

Figure 2 (a–f) shows the distribution of the SRH in all seven
studies for males and females by age in years. These show the
general trend of declining SRH with age except for a possible
improvement in late life suggested by the results from older
participants in ALSA. Figure 3 (a–f) shows the distribution of
SRH for high and low levels of education in years. These
figures demonstrate that low education is associated with
poorer SRH even in young adulthood, but that even in those
with high levels of education, a decline in age is evident.

 

Discussion

 

The present study documents a basic exercise in the com-
parative analysis of a key outcome variable across seven
Australian Cohort Studies, comprising a total of 79 653
participants. The key results demonstrated an unequivocal
deterioration in SRH by age until the mid-80s, and suggest a
reversal of this pattern in the very old. The study found an
absence of sex differences in SRH patterns, and that individuals
with low levels of education consistently report poorer SRH,
especially in young adulthood. By identifying consistencies in
associations across different cohorts and samples, the results
also demonstrate the potential value in combining data from
multiple sources. From the perspective of Australian geronto-
logists, a notable observation from this demonstration project
is the lack of Australian data on the oldest old.

The finding that the deterioration in SRH appears to be
reversed at very old ages merits further examination. Given the
association between poor SRH and a greater probability of
death, selection effects will occur: those with better SRH will
survive longer and come to comprise a larger proportion of the
total. From this, it would be expected that the relative frequencies
of fair/poor SRH in Figures 2 and 3 would decrease with
increasing age. The fact that they do not (at most ages) appar-
ently reflects an increase in the propensity to report fair/poor
health as people age, which is stronger than the selection effect.
It may be that at very old ages, the selection effect is sufficiently

Figure 1: Comparison of Household, Income and Labour Dynamics in Australia (HILDA) self-rated health very good/excellent 
with excluded studies.

Table 2: Within-study main effects of age, education and sex 
on self-rated health

Study Odds ratio (95% CI)

Age Sex (female) Education (high)

ALSA 1.03 (1.01–1.04)** 0.89 (0.73–1.07) 0.69 (0.57–0.83)***
ALSWH 1.02 (1.01–1.01)*** NA 0.51 (0.47–0.54)***
CLS 1.00 (1.00–1.00) 1.23 (0.93–1.62) 1.00 (0.75–1.33)
HILDA 1.03 (1.03–1.03)*** 0.92 (0.83–1.01) 0.47 (0.41–0.54)***
AusDiab 1.02 (1.01–1.02)*** 0.87 (0.78–0.98) 0.51 (0.44–0.58)***
PATH 1.00 (1.00–1.00) 1.02 (0.88–1.19) 0.58 (0.49–0.68)***

*P < 0.05; **P < 0.01; ***P < 0.001.
ALSA, Australian Longitudinal Study of Ageing; ALSWH, Australian Longitudinal Study of Women’s 
Health; AusDiab, Australian Diabetes, Obesity and Lifestyle Study; CLS, Canberra Longitudinal 
Study of Ageing; HILDA, Household, Income and Labour Dynamics in Australia; NA, not available; 
PATH, Personality and Total Health Through Life Project.
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strong that it outweighs the increased propensity to report fair/
poor health.

Smaller longitudinal studies drawn from specific geographical
areas are often regarded as less than optimal because they are
not representative at the national level. However, the results
shown here suggest that even two nationally representative
studies, such as HILDA and AusDIAB, may show different
SRH distributions by age, while smaller studies may not differ
from the nationally representative study. ALSA did not differ from
HILDA in the distribution of SRH, while the Dubbo study
only differed in one age group, despite being a rural sample.
It appears that smaller rural and urban studies are not necessarily
different from national studies in key outcomes. Therefore, an
important conclusion from this study is that we can be optimistic
about the inclusion of studies conducted in specific geographical
areas, in meta-analyses and projects using pooled data.

The results of the present study should be interpreted in the
context of methodological considerations. First, the studies
were conducted in different years. The HILDA began in 2001,
whereas baseline for other studies ranged from 1990 to 1999.

Our analyses do not take into account potential cohort effects
or the different participation rates among studies. Assumptions
were made in the coding of the education variable. Different
states in Australia have different education systems, both now
and historically, when the older participants in these studies
were school aged. In addition, years of education or age left
school does not take into account the quality of education
received. Nevertheless, consistent effects were found when
using the dichotomous variable chosen for this study, suggesting
that education has a strong association with SRH, even where
its measurement lacks sensitivity.

A further lesson learned from this demonstration project is the
difficulty in interpreting results from studies that use different
response scales in reference to the same variable. The CLS
results tended to be inconsistent with the other studies.
Without further investigation of the psychometric properties
of SRH items, it is not possible to determine whether these
inconsistencies reflect true differences in SRH between
samples, or as would appear likely, measurement artefacts.
Such issues need to be fully investigated before pooling of
variables across studies can be conducted.

Table 3: Frequencies of self-rated health ratings in older adults compared with HILDA

Study by sex and age group Excellent /very good n (%) Good n (%) Poor/fair n (%)  (P-value)

Male
60–69 321 (45) 256 (36) 143 (20)
60–66 205 (38) 171 (33) 145 (28)
65–69 108 (39) 93 (33) 69 (24)
70–79 150 (32) 161 (34) 161 (34)
80–89 36 (24) 40 (27) 72 (49)

HILDA reference age ranges Female
60–69 147 (21) 400 (56) 167 (23)
60–66 228 (43) 166 (32) 133 (25)
65–69 131 (39) 122 (36) 85 (25)
70–79 184 (33) 184 (33) 196 (35)
70–75 128 (35) 123 (33) 118 (32)
80–89 56 (28) 66 (33) 81 (40)

PATH 60–66 Male 777 (59) 378 (29) 161 (12) 19.12 (< 0.001)
Female 718 (58) 354 (29) 159 (13) 11.50 (0.003)

ALSA 65–69 Male 5 (29) 4 (24) 8 (47) Not tested: cells < 10
Female 52 (42) 39 (32) 32 (26) 0.88 (0.643)

ALSA 70–79 Male 217 (39) 175 (31) 170 (30) 2.27 (0.322)
Female 203 (39) 180 (34) 141 (27) 3.01 (0.222)

ALSA 80–89 Male 144 (34) 121 (29) 159 (37) 6.46 (0.040)
Female 119 (36) 90 (28) 119 (36) 3.86 (0.145)

CLS 70–79 Male 54 (16) 200 (57) 94 (27) 26.06 (< 0.001)
Female 63 (20) 171 (53) 88 (27) 19.66 (< 0.001)

CLS 80–89 Male 28 (23) 59 (48) 37 (30) 23.08 (< 0.001)
Female 17 (14) 64 (53) 40 (33) 20.58 (< 0.001)

Dubbo 60–69 Male 321 (45) 256 (36) 143 (20) 2.76 (0.252)
Female 426 (52) 242 (29) 156 (19) 5.24 (0.073)

Dubbo 70–79 Male 243 (45) 173 (32) 130 (24) 5.92 (0.052)
Female 243 (45) 173 (32) 130 (24) 7.80 (0.020)

Dubbo 80–89 Male 42 (51) 21 (25) 20 (24) 40.89 (< 0.001)
Female 80 (49) 54 (33) 30 (18) 28.23 (< 0.001)

AusDiab 60–69 Male 303 (37) 344 (42) 174 (21) 2.89 (0.236)
Female 325 (35) 434 (47) 161 (18) 9.88 (0.007)

AusDiab 70–79 Male 163 (29) 255 (46) 138 (25) 7.00 (0.030)
Female 178 (26) 319 (47) 175 (26) 10.09 (0.006)

AusDiab 80–89 Male 57 (36) 54 (34) 46 (29) 15.606 (< 0.001)
Female 37 (22) 77 (46) 55 (33) 7.77 (0.021)

ALSWH 68–69 Female 4 (10) 20 (49) 17 (41) Not tested: cells < 10
ALSWH 70–75 Female 3941 (33) 4725 (39) 3376 (28) 1.64 (0.440)

ALSA, Australian Longitudinal Study of Ageing; ALSWH, Australian Longitudinal Study of Women’s Health; AusDiab, Australian Diabetes, Obesity and Lifestyle Study; CLS, Canberra Longitudinal Study 
of Ageing; HILDA, Household, Income and Labour Dynamics in Australia; PATH, Personality and Total Health Through Life Project.

χdf = 2
2
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Figure 2: Frequencies of SRH responses in males and females according to age.

Figure 3: Frequencies of SRH responses in high and low education groups by age.
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Finally, the results reported here are cross-sectional and hence
reflect age differences rather than age changes in SRH.
Longitudinal comparative or pooled analysis of these datasets
is required to determine the extent to which the observed age
patterns reflect ageing over time, as opposed to cohort effects.
However, this demonstration project has shown that the
compilation of results from a range of studies involving a large
number of participants enables robust conclusions to be drawn
about SRH at the national level. Each study included here
contains valuable information on different aspects of ageing,
and key outcomes that are associated with SRH. Bringing
studies together in this manner offers a much stronger platform
for studying health and ageing nationally, and for the develop-
ment of sound evidenced-based policy.
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Key Points

 

• Australian men and women report similar levels of
SRH.

• SRH shows decline with increasing age, until the
tenth decade.

• Low education is associated with much poorer SRH
in Australia even in young adults.

• Nationally representative sampling does not
necessarily result in similar results across studies,
and rural studies do not necessarily provide different
results from nationally representative studies.
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