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ABSTRACT

Objective
To investigate whether changes in health, social and economic circumstances predict change
changes in quality of life at older ages.

Design
Secondary analysis, using multiple regression analyses, of waves 1 and 3 of the English Longitudinal
Study of Ageing.

Setting
England, 2002-2006

Participants
Nationally representative sample of non-institutionalised adults aged over 50 living in England with
non-missing data for the variables of interest (N=4848).

Main outcome measure
Quality of life (QoL) in 2006, with reference to QoL in 2002, both measured using CASP-19 score.

Results

Mean Qol decreased over the four years, with becoming depressed (B -0.12) and developing
difficulties with activities of daily living (B -0.08) contributing to this decrease. Improvements in
family relationships (B 0.10), the neighbourhood ( 0.08) and perceived financial position (f 0.07)
each counteracted the decline in QoL. Initial QoL strongly predicted QoL at follow-up (B 0.46).
Regression models explained 59% of variation in QoL, and there were small differences between age
and gender groups.

Conclusions

Maintenance of good QoL in older aged people is enabled by the avoidance of depression,
maintenance of physical function, good neighbourhood standards, family relationships and financial
circumstances.
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INTRODUCTION

In an era of ageing populations, successful ageing through the maintenance of health and quality of
life (Qol) is of primary economic and social importance. Age has a substantial influence on QoL and
related measures although the age at which QoL peaks is disputed: two US studies, the first a
longitudinal study of nearly 2000 male veterans® and the second the United States General Social
Survey” found, respectively, that life satisfaction peaked at 65 years and happiness peaked at 50
years. Cross-sectional work using the English Longitudinal Study of Ageing (ELSA) has shown amongst
a population of over-50s that average QoL score increased to 68 years and declined thereafter.?
There is also a body of evidence (e.g. *°) which suggests that the curvilinear relationship between
age and wellbeing is U-shaped, with a minimum during the late 40s. However, age does not
determine QoL in older ages *® and, particularly in this time of increasing duration of good health
following labour market exit, increasing age need not be greeted with the assumption of declining
Qol. Current marital status,”’ social contact and relationships,e’;6 socioeconomic circumstances™® and
health,*®® all influence QoL at older ages, and early life also has an influence which acts through
current circumstances, for example property ownership, or life course influences on health.*

It has been suggested that individual’s QoL is relatively stable over time, even in older age;"" that
although major events affect it, QoL quickly begins to return to the earlier level, for instance in the
case of onset of disability.” Perceived control, a dimension of Qol, has been shown to have weekly
variation amongst older people, but that intra-individual magnitude of this fluctuation is stable over
time.”® What has not previously been investigated is the manner in which common changes in
circumstances influence the way in which QoL changes over time in middle and older age. The aim of
this longitudinal study is, therefore, to investigate whether change ehanges in QoL over time in elder
aged people over the age of 50 are explained by changes in: i) economic circumstances; ii) social
contact and relationships and iii) health. We hypothesise that negative changes in each of these
dimensions of life will be associated with decreases in QoL over time, and conversely that
improvements in circumstances will be linked to increased Qol.
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METHODS

Data

We have used data from the first and third waves of the English Longitudinal Study of Ageing (ELSA),
which were collected in 2002 and 2006, respectively. ELSA is a cohort study of a nationally
representative sample of non-institutionalised adults who were aged 50 years or older and living in
England in 2002. Wave one had a response rate of 67% and wave three achieved, from those who
remained eligible and who responded at wave one, a response rate of 71%."* Between waves one
and three there was 9.4% mortality amongst the total ELSA sample.”” At wave three, 7535 of the
original 11 234 core members of ELSA remained in the study. Analyses here are based on core ELSA
members with no item missingness for the variables of interest, which, in the complete model,
results in a sample size of 4848 individuals.

Outcome

The outcome variable we have used here to indicate change in QoL is CASP-19 score at wave 3 of
ELSA, with reference to CASP-19 score at wave 1. QoL measures two waves apart were used
although CASP-19 was collected at all waves of ELSA, as the time elapsed between each consecutive
wave was too short for sufficient events and changes to have occurred in participant’s lives.

CASP-19 is a measure of QoL in older age designed to reflect the features of contemporary society
which influence early old age whilst being independent of factors, including financial circumstances
and health, which may influence it.

CASP-19 contains 19 Likert-scaled items, which each access one of four domains: Control;
Autonomy; Self-realisation and Pleasure. Each item is numerically coded, such that the most positive
responses are attributed a score of 3 and the most negative, a score of 0. The possible range of
CASP-19 scoresis 0 to 57, with higher scores indicating a better QoL.

The theoretical background, development and technical properties of CASP-19 are described fully

elsewhere.’®* The reliability and validity of CASP-19 as a measure of QoL have also been explored in
17-19

detail elsewhere; each of the four CASP domains is internally consistent with Cronbach’s Alpha

scores of 0.6 to 0.8 and CASP correlates with the Life Satisfaction Index — well-being scale® (r=0.63).

Explanatory variables
All multivariate models included age, age squared {{o-accountforthe-non-linearity-ofthe
relationship-between-Qoel-and-age}, gender and CASP-19 score at baseline (ELSA wave 1). Age

squared was included as a covariate as the relationship between QoL and age is non-linear; with
increasing age beyond the age of 50 years, QoL has been shown to change in a quadratic manner.?

Economic circumstances, social contact and relationships and health indicators were all considered
both in terms of baseline levels and change over the follow-up period. The majority of these
indicators have been previously shown to predict CASP-19 scores cross-sectionally.?
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Indicators of economic circumstances were: i) change in wealth over the follow-up period; ii) wealth
at baseline; iii) change in income; iv) income at baseling; v) change in perceived financial position,
categorised as up, down or stable and vi) perceived financial position at baseline, dichotomised into
those who reported that they managed well or quite well, and those who gave more negative
responses.

Health indicators included binary variables indicating the presence of long-standing illness (LSl),
limiting long-standing iliness (LLSI) and depression. This latter variable was derived from the eight
item Centre for Epidemiologic Studies Depression (CES-D) scale, from which a score of 3 or more
indicated depression. Changes in these binary indicators of health over the follow-up period were
defined as improving, static or worsening, with the static group being treated as the baseline.
Physical functioning was measured using thirteen activities of daily living (ADL): each activity with
which an individual had difficulties was attributed one point and the change in physical functioning
defined as the difference between this score at baseline and the end of follow-up.

Indicators of social contact and relationships were: whether relationships with i) family and ii)
friends were based on understanding, support and confidence; the frequency of contact with iii)
family and iv) friends and v) the number of persons with whom participants felt they had close
relationships. The five variables were derived from multiple items in the survey, which had multiple
ordinal responses. Summary scores were created by summing item responses after ensuring a
uniform direction of response with more positive responses being attributed higher scores. Changes
in each of these variables were defined as the difference in the score between the waves. Further
indicators were changes in marital status, including getting married, separating or divorcing, or being
widowed during the follow-up period and marital status at wave one, categorised into married,
single, separated or divorced, or widowed.

A summary score indicating the characteristics of the neighbourhood in which participants lived was
based on nine items, including the presence of vandalism, a sense of belonging, trust and support.
These items were each scored with values from 0 to 6 and they were summed to give a single score
ranging from 0 to 54, a higher score indicating a better neighbourhood with more positive
characteristics.

Analysis

Baseline characteristics of those included in analyses and excluded due to missing data were
compared using chi-squared and student’s t-tests. Preliminary analyses calculated the mean CASP-19
score at baseline and mean changes in CASP-19 scores over the follow-up period, by age, gender,
income, baseline CASP-19 score and LSI. Student’s t-tests tested differences between groups. Those
whose CASP-19 score increased were compared in terms of all covariates of interest using chi-
squared and student’s t-tests to those whose score decreased.

Conditional change multiple linear regression models were fitted. The dependent variable was
CASP-19 score at wave 3 and CASP-19 score at wave one was included as an independent variable,
to account for the lack of independence between QoL scores. Models included: i) age, age squared
and gender; ii) as previous, plus health, economic and social measures at baseline; iii) as previous,
plus change in health, economic and social measures over the follow-up period. To further
investigate the effects of age and gender the analysis was repeated separately for three baseline age
groups (50-64, 65-74, 75+) and for men and women.



1  Allanalyses were conducted using Stata SE version 10.
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RESULTS
Those excluded from the analyses, either due to point missingness or absence from wave 3 of ELSA,
were older, had lower incomes and baseline QoL, and were more likely to have a LLSI (table 1).

Table 1. Comparison of ELSA participants included and excluded from analyses, with p-values
indicating results of chi-squared and student’s t-tests of the differences between groups.

Included Excluded due to point Excluded as not present in
(N=4848) missingness (N=2456) Wave 3 (N=3973)
Mean [SD] or % Mean [SD] or % p Mean [SD] or % p

Age (years) 63.1[9.1] 65.3 [10.1] <0.001 67.6 [11.4] <0.001
Female gender 54.8 56.6 0.133 52.7 0.051
Income (£10 000s) 1.56 [2.03] 1.11 [2.14] <0.001 0.58 [1.29] <0.001
CASP 43.4[8.2] 42.3[8.4] <0.001 41.1[9.4] <0.001
LLSI 29.9 35.3 <0.001 41.2 <0.001

HAE10000g

CASP-19 score (range 0-57, baseline median 45) decreased by a mean of 2.2 CASP units over the
follow-up period (table 2). This decrease in QoL did not differ according to gender, but was greater in
older age groups; those aged 75 and over experienced a decrease 2.5 times greater than those
younger than 65 (-3.8 CASP units compared to -1.5) (p<0.001). QoL decreased most amongst: people
of intermediate income at wave 1 (p=0.003); people with median and above initial CASP-19 scores
(p<0.001); people without a LLSI at wave 1 (p<0.001).
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Table 2. Description of the variables used in the study. Unadjusted baseline CASP-19 scores and
change in CASP-19 score (mean [SD 95%¢}]), according to sociodemographic variables in the 5434
participants with complete information on CASP-19 at waves 1 and 3 of ELSA.

Variable Number Wave 1 CASP score Change in CASP score
All 4848 43.4[8.2 43.2-43.6] -2.2[6.6 -2:4—2.0]
Age (years)

50-64 2835 43.5 [8.4 43.2-43.8] -1.5[6.6 ~4-8,—+3]

65-74 1388 43,9 [7.8 43-544-3] -2.9 [6.3 -3:2,-2:6]

75+ 625 41.9[7.9414.2,42.6] 3.8 [6.9 -4-3-3.3]
Gender

Female 2656 43.4 [8.0 43.1,-43.7] -2.2[6.5-2.5-19]

Male 2192 43.4 [8.4 43.0-43.7] -2.2[6.7 -2.5-2.0]
Wave 1 income tertiles

Lowest 817 41.0[9.3 40.341.7] 2.1[7.2 2617

Intermediate 1576 42.6[8.142.1-43.0] -2.6[6.7 -2.9-22]

Highest 2455 44.7 [7.2 44-4,45.0] -2.0[6.2 2217
Wave 1 CASP score

<44 2304 36.6 [6.5 36.3,-36.9] -0.37[7.1 -0:66,-0.08]

>45 2544 49.6 [3.1 49-4,-49-7] -3.87 [5.6 4-09,—3.66]
Wave 1 Long-standing illness

No 2264 45.9 [7.0 45-6,-46-1] -2.43 [6.4 2.692.17]

Non-limiting 1135 45.0 [6.8 44.6,45.4] -2.44 [6.1 -2.79.-2.08]

Limiting 1449 38.3 [8.7232.9,28.8] -1.68 [7.3 -2.05,-1.20]

Those whose QoL improved over the follow-up period were younger than those whose QoL
decreased, but there were not differences in gender (data not shown). They did not differ in terms
of their social contact and relationships or the quality of their neighbourhoods, but in many regards
they were at a disadvantage at baseline: initial QoL was lower and, although they had the same
objective financial situation, they had a worse perceived financial situation and health at baseline.
Over the follow-up period, however, those whose QoL improved experienced more positive
changes: a smaller decrease in income and perceived financial situation, health, social contact and
relationships and neighbourhoods which were more likely to have improved.

In the first multivariate regression model, 49% of the variation in CASP-19 score at the end of follow-
up was explained (table 3). Age and age squared were both associated with CASP-19 score at the
end of follow-up, and gender did not have an influence. If other covariates could be held constant,
CASP-19 score would fall by around 30% over the follow-up period.

Table 3. Conditional change linear regression model, comparing CASP-19 score at wave 3 to wave 1.
Included covariates were age, age squared, gender and CASP-19 at baseline.

N=4848 B coeff 95% Cl p Standardised B
Age (years) 0.27 0.03,0.52 0.029 0.29

Age squared -2.88x 107 -4.76x 103 -1.01x10° 0.003 -0.40
Female gender 0.01 -0.34,0.35 0.970 0.00
Wave 1 CASP score 0.71 0.69, 0.73 <0.001 0.68
Constant 18.50 13.91, 23.10 - -

r’ 0.49 - - -
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The second multivariate regression included covariates at baseline and explained 51% of the

variance in CASP-19 score at the end of follow-up (table 4). Main influences were age, age squared

and CASP-19 score at baseline, with additional positive influences of economics (wealth, income,

perceived financial situation) and aspects of social contact and relationships (quality of family

relationships, being widowed, rating of the neighbourhood), and negative influences of poor health
(depression, LLSI) and contact with family.

Table 4. Multivariate linear regression (conditional change model) of CASP-19 score at wave 3

compared to wave 1, with adjustments for baseline covariates.

B coeff 95% Cl p Standardised B
Demographics
Age (years) 0.44 0.19,0.69 0.001 0.46
Age squared -4.09x10° -5.98x 107, <0.001 -0.57

-2.20x 10”

Female gender 0.08 -0.28, 0.44 0.661 0.00
Wave 1 CASP score 0.58 0.55, 0.60 <0.001 0.55
Economic circumstances
Wealth (£10 000s) 0.01 0.00, 0.01 0.001 0.03
Income (£10 000s) 0.14 0.04,0.24 0.004 0.03
Perceived financial position 0.78 0.39,1.17 <0.001 0.04
Health
ADL -0.10 -0.25,0.04 0.156 -0.02
Depression -1.34 -1.83,-0.85 <0.001 -0.06
LSI -0.15 -0.58, 0.28 0.491 -0.01
LLSI -1.02 -1.53,-0.51 <0.001 -0.05
Social contact and relationships
Contact with friends 0.05 -0.02,0.12 0.148 0.02
Contact with family -0.09 -0.13,-0.04 <0.001 -0.06
Quality of friendships 0.04 -0.01, 0.09 0.160 0.02
Quality of family relationships 0.08 0.05,0.11 <0.001 0.08
Number of close relationships 0.03 0.00, 0.07 0.054 0.02
Marital Single -0.44 -1.29,0.40 0.304 -0.01
status at Separated / divorced 0.01 -0.56, 0.58 0.968 0.00
baseline*  Widowed 0.82 0.27,1.37 0.003 0.03
Neighbourhood 0.06 0.04, 0.08 <0.001 0.06
Constant 22.55 17.84,27.27 <0.001 -
r’ 0.51 - - -

*Compared to married people
2100002

The final multivariate regression included the changes in social, health and economic indicators over

the follow-up period. 59% of the variation in CASP-19 scores at the end of follow-up was explained,

with age, age squared and CASP-19 score at wave 1 the strongest predictors (table 5).

Improving perceived financial situation and increasing income were linked to increased CASP-19

scores at the end of follow-up, whilst worsening perceived financial situation was linked to

decreased CASP-19. Changes in wealth did not influence changes in CASP-19, and each additional
£10,000 income was associated with 0.1 additional CASP units.
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Improving health was linked to higher CASP-19 scores at the end of follow-up, although the negative

effects of worsening health were more substantial for both LSl and LLSI. Each additional difficulty

with an ADL was linked to a decrease of 0.5 CASP units, whilst becoming depressed was associated

with a decrease of 3.5 CASP units. After age and CASP-19 score at wave 1, becoming depressed or

recovering from depression were the strongest predictors of final CASP-19 score.

Improving quality of relationships and neighbourhood, increasing frequency of contact with friends,

increasing numbers of close relationships and being widowed during the period of follow-up were all

linked to a higher final CASP-19 score. Increasing frequency of contact with family members was

linked to a lower CASP-19 score.

Table 5. Multivariate linear regression (conditional change model) of CASP-19 score at wave 3
compared to wave 1. All effects shown are of the change in covariates over the follow-up period.

Baseline covariates are also included in the model but these effects are not shown here.

N=4848 B coeff 95% Cl p Standardised B
Demographics
Age (years) 0.38 0.15,0.61 0.001 0.40
Age squared -3.59x10° -5.35x 10’3, <0.001 -0.50
-1.83x10°
Female gender 0.19 -0.14, 0.52 0.264 0.01
Wave 1 CASP score 0.48 0.45,0.51 <0.001 0.46
Economic circumstances
Wealth (£10 000s) 0.00 0.00, 0.01 0.095 0.02
Income (£10 000s) 0.10 0.01,0.20 0.031 0.02
Perceived financial position  Improving 1.74 1.17,2.30 <0.001 0.07
Worsening -1.45 -1.99, -0.91 <0.001 -0.05
Health
ADL -0.54 -0.69, -0.40 <0.001 -0.08
Depression Improving 3.44 2.74,4.15 <0.001 0.12
Worsening -3.46 -4.02,-2.90 <0.001 -0.12
LSI Improving 0.28 -0.30, 0.87 0.339 0.01
Worsening -1.00 -1.54, -0.45 <0.001 -0.04
LLSI Improving 0.81 0.08, 1.53 0.030 0.03
Worsening -1.59 -2.16,-1.01 <0.001 -0.06
Social contact and relationships
Contact with friends 0.14 0.06,0.21 <0.001 0.05
Contact with family -0.08 -0.13,-0.04 <0.001 -0.05
Quality of friendships 0.10 0.05,0.15 <0.001 0.05
Quality of family relationships 0.11 0.08,0.15 <0.001 0.11
Number of close relationships 0.03 0.01, 0.05 0.004 0.03
Changes in marital  Married 0.72 -0.06, 1.50 0.069 0.02
status Separated / divorced -0.28 -1.44,0.88 0.637 0.00
Widowed 0.86 0.09, 1.64 0.029 0.02
Neighbourhood Improving 1.86 1.38,2.35 <0.001 0.08
Worsening -1.41 -1.92,-0.90 <0.001 -0.05
Constant 22.59 18.19,26.98 <0.001 -
r’ 0.59 - -
Fie=E0-000s

When the final model was re-run for three age groups (50-64, 65-74, 75+) overall effects were

similar, with an indication that economic improvements may have a smaller positive effect in the




1

11

oldest age group, and when the same model was run separately for men and women there were no
apparent gender effects (data not shown).
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DISCUSSION

Economic, health and social changes are all linked to change ehanges in individual’s QoL over time.
The factors which influence change in QoL relate closely to those which have a cross-sectional
relationship with QoL® and, as there is no sole predictor of QoL, there is no single predictor of

change in Qol the-way-in-which-Qolchanges.

Those factors which have the greatest influence upon change in QoL are age and initial QoL. After
these, depression, physical functioning, perceived financial position, quality of family relationships
and the quality of the neighbourhood are the strongest influences. All these associations operate in
the expected direction, such that a worsening of circumstances is linked to a reduction in QoL. This
research confirms previous findings from this and other study populations that strong personal
relationships, good health and financial security are important in maintaining a good QoL in older
age_s;e-e

This research is based upon data from a representative sample of the English population aged over
50 years, but the interpretation of the results outlined here may be limited due to the proportion of
missing data. Analyses are based on the 4848 individuals with complete data on all the variables of
interest, who remain from the 11 234 participants in the first round of ELSA. The majority of this
missingness is a result of 35% of participants who were not present at wave three (for full details of

14;15
)

the ELSA response rates, see and an additional 17% of original participants who had one or both

measures of CASP-19 missing.

Those included in the analyses and excluded due to missing data differ in terms of age, income,
prevalence of LLSI and QoL. These differences, however, do not lead to questions regarding the
internal validity of the results, and there is no reason to suspect that the relationship between
changes in economic, social and health circumstances and change in QoL would differ in the
excluded group. Those participants who remain in the study at the end of follow-up are more
advantaged at baseline than those who do not (table 1), providing further evidence for the widely
recognised effect that retention in cohort studies is higher amongst those who are more
advantaged.”*”

The positive correlation between Qol at wave one and QoL at wave three (correlation
coefficient=0.68) provides evidence for continuity in QoL, despite changes in circumstances leading
to changes in QoL. In their study of the effect of incident disability on happiness, Oswald and
Powdthavee showed that happiness levels began to recover within a few years.'? In order to explore
the capacity of individuals to fully recover their previous QoL following a negative change in
circumstances, a longer term study is required.

Despite the correlation in individuals” QoL scores over time, there is a trend towards worsening QoL
over time at all ages in this middle and older aged population. For example, the CASP-19 score for a
60 year old at the end of follow-up (wave 3, 2006) is a mean of 2.5 CASP units lower than for a
participant of the same age at the beginning of the study (wave 1, 2002). CASP-19 scores at wave 2
of ELSA (2004) were very similar to those at wave 1, so it is unlikely that the depreciation observed
at wave 3 indicates a real fall in QoL. A more likely explanation is that the difference is an artefact; in
the wave 3 ELSA questionnaire the QoL section was positioned immediately after the General Health
Questionnaire (GHQ), which is designed to detect psychiatric illness and may have left participants
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feeling negative, whilst in the first and second waves it was positioned after more neutral questions
about education and qualifications, and about social activities. This potential methodological issue
does not, however, invalidate the results reported here. When analyses were repeated investigating
the change in QoL between waves one and two of ELSA, rather than waves one and three, the
results were very similar. This issue does, however, merit further investigation which is
unfortunately outside the scope of this paper.

We have shown in this work that those dimensions of social life, including the quality of relationships
with family and friends, the number of close relationships and the frequency of contact with friends,
which have a positive influence on QoL cross-sectionally® also have a positive influence on change in
Qolthe-way-in-which-Qol-changes over time, and that changes in these factors also have an
influence. Good quality relationships contribute positively to an individual’s psychelogicalwell-

being,”**® a psychological concept which is a dimension of,>”** and correlates highly with,” QolL.

Strong social networks may also delay functional decline,” encouraging maintenance of good QoL.
which-is-closelylinked-to-how peeple-evaluate theirQok: The apparent negative influence of
frequent contact with family members is in contrast to the positive influence of contact with friends
possibly indicating that this contact is related to caring for, or being cared for by, relatives. This
contact may be linked to a sense of duty in the former case, or poor health in the latter, and a loss of
independence in both situations, therefore explaining the negative impact upon QolL. The negative
impact on QoL of caring for dependent elderly relatives is well documented.***

The positive change in QoL relating to being widowed before or during the follow-up period is
unlikely to indicate that being widowed is a positive experience. It may be an indication that these
individuals had a particularly low initial QoL, due to recently having been widowed or to caring for a
partner in poor health, and QoL improved over the follow-up period as bereaved participants began
to recover from grief. The lack of apparent further influence of marital status on QoL may be
because the necessary level of detail about individual’s circumstances is not available here; the
influence of marriage or divorce will depend upon the circumstances of the relationship before the
event. It has previously been shown that marriage improves happiness® and well-being® but also
that the quality of a marriage, rather than marriage itself, is the important influence upon well-
being.*

Individuals with poor and worsening health and poor and worsening financial circumstances have
greater decreases in QoL, however we might note that those health and economic measures which
have the greatest influence are those which are subjective or psychologically influenced, rather than
objective. For example perceived financial circumstances have a greater influence than either
income or wealth, and depression greater than LSl or LLSI. These stronger relationships mirror
previous findings,” and reinforce QoL as a subjective measure, which tends to correlate with
subjective measures of health and social and economic circumstances.

What was previously known
Cross-sectionally, social, economic and health factors are associated with QoL in older age.

What this study adds
QoL declines over time in older aged people, and common changes in circumstances affect the rate
of this decline. Improved perception of financial circumstances and quality of neighbourhoods can
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decelerate decline in QolL, as can improving relationships with family members. Becoming depressed
and developing difficulties with physical functioning both accelerate decline in QoL.
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