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    Abstract
Background: Positive affective well-being (i.e., feelings of happiness and enjoyment) has been associated with longer survival and reduced incidence of serious illness. Our objective was to discover whether enjoyment of life also predicted a reduced risk of functional impairment over an 8-year period in a large population sample.

Methods: We carried out a prospective analysis involving 3199 men and women aged 60 years or older from the English Longitudinal Study of Ageing. Enjoyment of life was assessed by questionnaire. Outcomes were impairment in 2 or more activities of daily living and changes in gait speed on a walking test. Covariates included sociodemographic factors, baseline health, depressive symptoms, impairment of mobility and health behaviours.

Results: Two or more impaired activities of daily living developed among 4.4%, 11.7% and 16.8% of participants in the high, medium and low enjoyment-of-life tertiles, respectively. After adjustment for covariates, the odds of impaired activities of daily living developing were 1.83 (95% confidence interval 1.13–2.96) in the low compared with high tertile. Gait speed after 8 years was also related to baseline enjoyment of life after adjustment for gait speed and other covariates at baseline (p < 0.001). We obtained similar results when we limited analyses to participants younger than 70 years at baseline.

Interpretation: This is an observational study, so causal conclusions cannot be drawn. But our results provide evidence that reduced enjoyment of life may be related to the future disability and mobility of older people.


There is accumulating evidence that greater subjective well-being is associated with longer survival and reduced incidence of coronary heart disease and stroke.1–4 Associations are particularly striking for positive affective well-being (i.e., feelings of happiness and enjoyment) and appear to be independent of comorbidities.5 Less is known about the relation of positive affective well-being to functional decline and the incidence of disability at older ages.6–8 An appreciation of such associations may aid in clinical care and in understanding the processes of functional decline, which is important given that decline in physical function in turn predicts mortality.9 Here, we describe the relation between enjoyment of life and decline in physical function in a nationally representative population cohort of older adults. Functional decline was assessed with gait speed, and disability by the development of impaired activities of daily living. We considered sociodemographic, health and behavioural factors to estimate the independent effect of enjoyment of life on physical function outcomes.
Methods
The English Longitudinal Study of Ageing is a longitudinal panel study of men and women aged 50 or older, representative of people living in England.10 Data for wave 1 were collected in 2002/03, and follow-up took place every 2 years thereafter, with a nurse visit and biomarker assessment every 4 years (www.ifs.org.uk/ELSA). For our analysis, we used wave 1 as the baseline and assessed outcomes from wave 5 (2010/11). The 8-foot walk test was carried out only by participants aged 60 or older, so all our analyses were based on this age group. Complete data on enjoyment of life, all covariates and impaired activities of daily living were available from 3199 participants. Of these, 2965 completed the walk test in wave 1, and 2507 in waves 1 and 5, so changes in gait speed were analyzed in this subgroup.
Measures
For our analysis, the main exposure was enjoyment of life, assessed with the pleasure subscale from the CASP-19 quality-of-life instrument (a 19-item scale covering control, autonomy, self-realization and pleasure)11 as described previously.12 The 4 items of the subscale were “I enjoy the things that I do,” “I enjoy being in the company of others,” “On balance, I look back on my life with a sense of happiness” and “I feel full of energy these days”; each was rated on a 4-point scale from 0 (never) to 3 (often), and ratings were summed to generate a total score. The Cronbach α for the scale was 0.65, and the test–retest correlation was 0.61 over 2 years and 0.53 over 8 years.
Impairments of activities of daily living were assessed during personal interviews using a measure developed for the Health and Retirement Study.13 Respondents were asked if they had any difficulty with 6 activities because of a physical, mental, emotional or memory problem. Individual items are listed in Appendix 1, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.131155/-/DC1. Difficulties that were expected to last less than 6 months were excluded. We used 2 or more impaired activities of daily living to define impairment, because a single item may have fewer implications for social care. However, results of our analysis of the development of a single impaired activity of daily living were similar to those reported here. Gait speed was assessed with two 8-foot walking tests from a standing start; the tests were carried out in the participants’ homes under the supervision of a trained interviewer. Individuals who had health conditions or disabilities that prevented walking were not eligible for the test.
Age was divided into 3 categories (60–69, 70–79 and ≥ 80 yr) for the purpose of analysis. Education was classified into lower (no qualifications), intermediate (high school qualifications) and higher (college and higher degrees). Socioeconomic status was estimated by total household wealth, including financial wealth (i.e., savings and investments), the value of any home and other property (less any mortgage), the value of any business assets and physical wealth (e.g., artwork and jewellery), and net of debt,10 and was divided into quintiles. Marital status was classified as married or not married, ethnicity as white European origin or nonwhite, and employment status as paid employment or not. General health was assessed by discovering whether participants had a limiting, long-standing illness. Respondents were also asked whether a doctor told them they had coronary heart disease, cancer, diabetes, stroke, chronic lung disease, arthritis or clinical depression. Depressive symptoms were measured using the 8-item Centre for Epidemiologic Studies Depression Scale (CES-D),14 and a score of 4 or greater was used to indicate marked symptomatology, as in previous studies.15 Mobility was assessed by asking about activities involving leg mobility and arm function (e.g., walking 100 yards, reaching or extending arms above shoulder level) and impairment was modelled as a binary variable. Current smoking, engagement in vigorous or moderate activity at least once per week, and consumption of alcohol daily or almost daily were also recorded.

Statistical analysis
Scores on the enjoyment-of-life measure were negatively skewed, averaging 10.3 (standard deviation [SD] 1.6) on the 12-point scale. Participants were divided into tertiles of enjoyment of life for the primary analyses; allowing for ties, this resulted in 669 in the high (score 12), 1792 in the medium (score 10 or 11) and 738 in the low (score < 10) tertile. We modelled the development of impaired activities of daily living using logistic regression, and we modelled gait speed using linear regression. Participants with 2 or more impaired activities of daily living at baseline were excluded from the longitudinal analysis of activities of daily living. Five sequentially adjusted models were tested in the prediction of impaired activities of daily living over the 8-year follow-up period. Model 1 included enjoyment of life, age, sex and baseline impaired activities of daily living (i.e., 0 or 1). Baseline demographic factors (i.e., wealth, education, ethnicity, marital status and employment status) were added in model 2. Health indicators (i.e., limiting, longstanding illness; coronary heart disease; cancer; stroke; chronic lung disease; diabetes; and arthritis) were added in model 3. We included depression (raised CES-D score and recent depressive illness) in model 4 to test whether associations between enjoyment of life and impaired activities of daily living were independent of negative emotional states. Model 5 included baseline health behaviours. We present results as odds ratios (with 95% confidence intervals [CIs]) for the tertiles with medium and low enjoyment of life, using the tertile with high enjoyment of life as the reference group. We repeated analyses with exclusion of participants who were aged 70 years or older at baseline, because previous work has focused on older groups.6,8,16 We carried out a sensitivity analysis after excluding participants who had a single impaired activity of daily living at baseline, thus assessing the risk of transition from 0 to 2 or more impaired activities of daily living.
We analyzed the association between enjoyment of life at baseline and changes in gait speed over 8 years with analysis of covariance. Model 1 included baseline gait speed as a covariate, and subsequent models added demographic factors, baseline health indicators, depression and health behaviour as in the analyses of impaired activities of daily living. Additionally, we controlled for impaired activities of daily living and impaired mobility at baseline, to establish whether associations with enjoyment of life were independent of disability. We repeated the analysis after exclusion of participants aged 70 years or older at baseline. Results are presented as adjusted mean gait speeds with standard error of the mean. Finally, we used binary logistic regression to test whether participants who did the timed walk at baseline but not on follow-up (n = 234) differed in enjoyment of life from the remainder.


Results
The characteristics of the full study sample are shown in Table 1. Enjoyment of life was significantly higher among participants aged 60–69 years, those with greater education and wealth, and those who were married and in paid employment. Lower levels of enjoyment were more common among participants with limiting, longstanding illness; coronary heart disease; diabetes; arthritis; stroke; chronic lung disease; a history of depression; and elevated depressive symptoms at baseline. Smoking, physical inactivity and less than daily alcohol consumption were also associated with lower enjoyment of life. The results for the samples included in the analyses of impaired activities of daily living and gait speed are described in Appendices 2 and 3, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.131155/-/DC1. The differences between enjoyment-of-life groups observed in the full sample were replicated in these analytic samples.
View this table:	View inline
	View popup



Table 1: Participants’ characteristics and enjoyment of life at baseline



The development of impaired activities of daily living
At baseline, there was a strong association between impaired activities of daily living and enjoyment of life; 19.9% of participants in the tertile with low enjoyment of life had 2 or more impaired activities of daily living, compared with 6.9% in the medium and 1.3% in the high enjoyment-of-life tertiles. Over the 8-year follow-up period, 323 (11.1%) participants with 0–1 impaired activities of daily living at baseline developed 2 or more impaired activities of daily living. These participants reported an average of 3 impaired activities of daily living (range 2–6). The incidence of new impaired activities of daily living was 4.4%, 11.7% and 16.8% in the tertiles with high, medium and low enjoyment of life, respectively. The odds of impaired activities of daily living developing were 3.17 (95% CI 2.03–4.95) for the low compared with high enjoyment-of-life tertile, adjusted for age, sex and having a single impaired activity of daily living at baseline (Figure 1). Adjustment for demographic factors and baseline health reduced the odds to 2.10. Adjustment for depressive symptoms had little impact. In the final model, the odds of developing 2 or more impaired activities of daily living remained significant for individuals in the medium (1.73, 95% CI 1.13–2.64) and low (1.83, 95% CI 1.13–2.96) enjoyment-of-life tertiles. Other independent predictors of future impaired activities of daily living in the final model were greater age; less wealth; having limiting, longstanding illness; baseline diabetes, arthritis and stroke; having a single impaired activity of daily living at baseline; and physical inactivity.
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Figure 1: Baseline enjoyment of life and risk of impaired activities of daily living (ADLs) 8 years later. CI = confidence interval, OR = odds ratio. *Demographic factors include wealth, education, ethnicity, marital status and employment. †Health indicators include limiting, longstanding illness; coronary heart disease; cancer; stroke; chronic lung disease; diabetes; and arthritis. ‡Depression includes depressive illness and current symptoms of depression. §Health behaviours include physical activity, smoking and alcohol intake.



We repeated the analyses for participants younger than 70 years at baseline (Appendix 4, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.131155/-/DC1), and the associations with positive well-being were more striking. Thus, in the fully adjusted model, the odds of 2 or more impaired activities of daily living were 3.53 (95% CI 1.56–7.95) for the low enjoyment-of-life tertile, compared with 1.83 in the full sample. The sensitivity analysis excluding participants at baseline with 1 impaired activity of daily living showed comparable results to those in the full dataset (Appendix 5, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.131155/-/DC1).

Changes in gait speed over 8 years
Gait speed was 0.92 (SD 0.28) m/s at baseline and declined by 12% to 0.81 (SD 0.27) m/s 8 years later. Participants who did not complete the walk test at baseline had more limiting illness, diabetes, arthritis and mobility impairment, and reported less physical activity than the remainder. Baseline gait speed was associated with enjoyment of life, with means adjusted for all covariates of 0.94, 0.90 and 0.86 m/s for the high, medium and low enjoyment-of-life groups (p < 0.001). Baseline enjoyment of life also predicted gait speed 8 years later (Figure 2). The mean difference adjusted for baseline gait speed between high and low enjoyment-of-life tertiles was 0.10 m/s. This difference fell to 0.05 m/s in the full model that included demographic factors, health at baseline, depression, impaired mobility and activities of daily living, and health behaviours. Nevertheless, about 50% of the difference between high and low enjoyment-of-life tertiles remained unexplained. Other independent predictors in the final model were baseline gait speed, age, sex, wealth, employment status, arthritis and diabetes at baseline, baseline mobility impairment, physical activity and alcohol consumption. The same pattern of results emerged from the analysis of participants younger than 70 years (Appendix 6, available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.131155/-/DC1).
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Figure 2: Baseline enjoyment of life and gait speed 8 years later among groups with low (square), medium (triangle) and high (circle) enjoyment of life. CI = confidence interval. *Demographic factors include wealth, education, ethnicity, marital status and employment. †Health indicators include limiting, longstanding illness; coronary heart disease; cancer; stroke; chronic lung disease; diabetes; and arthritis. ‡Depression includes depressive illness and current symptoms of depression. §Health behaviours include physical activity, smoking and alcohol intake. ¶Physical impairment includes impaired mobility and activities of daily living.



The gait speed of 2965 participants was measured at baseline, and 2507 of these participants completed the walk test 8 years later. Those who completed the measure only at baseline were more likely to be from the low compared with high enjoyment-of-life tertile (adjusted odds ratio 1.76, 95% CI 1.20–2.58). Of the respondents, 23.6% in the low, 14.9% in the medium and 8.2% in the high enjoyment-of-life tertiles did not complete the timed walk on follow-up.


Interpretation
We tested the association between enjoyment of life and physical function 8 years later using both self-reported and objective indicators of function. Greater enjoyment of life was associated with reduced risk of developing impaired activities of daily living and with a slower decline in gait speed. Associations were partly accounted for by baseline differences in sociodemographic profile, health status and health behaviours; however, a substantial proportion of the variance in risk remained unexplained. The protective effect of enjoyment of life is not simply the reverse of psychological distress, because the covariates included measures of clinical depression and symptoms of depression. Associations are not limited to older age, because similar findings emerged for those in the younger age spectrum (60–69 yr). We also checked whether the association with gait speed was the result of selective completion of the timed walk at follow-up. However, our sensitivity analysis indicated that non-completion of the follow-up walk test was more common among participants with low rather than high enjoyment of life. The main results were not, therefore, due to participants with high enjoyment of life not completing the follow-up test.
There is growing interest in subjective well-being as an indicator of societal flourishing.17 Measures of positive affective well-being derived from depression questionnaires have previously been associated with activities of daily living and walking speed changes over 2 years,6–8 but our measure of enjoyment of life was distinct from items on depression inventories, which allowed us to control for depressive symptoms. The more extended follow-up period in these analyses reduces the likelihood of reverse causality. Steptoe and Wardle12 have previously shown that enjoyment of life predicted survival over a 7-year period, independently of covariates. The present results indicate that future functional decline is associated with enjoyment of life. The finding that comparable results emerged for self-reported activities of daily living and gait speed indicates that the association with enjoyment of life cannot be attributed to reporting biases, but reflects objective differences in functional capacity. An independent analysis of the English Longitudinal Study of Ageing has shown that enjoyment of life also predicts incident frailty over a 4-year period.18
Limitations
This was an observational study, so causal conclusions cannot be drawn. The associations we found may have been due to other unmeasured variables or to common processes underlying both enjoyment of life and decline in function. The 20 covariates in these analyses cover the main sources of confounding, but more precise assessments of baseline function, adiposity and health would have been desirable. We didn’t assess comorbidities directly, but rather used patient reports of doctor diagnoses; however, these reports have validity in large-scale population studies.19,20 Cognitive impairment was not included as a covariate, although it is a known predictor of functional decline. We did not evaluate the clinical significance of the findings. Objective measures of function were limited to walking speed, and biomarkers were not collected. A small proportion of participants did not carry out the walk test at baseline because of health conditions or disabilities. However, because gait speed was positively related to enjoyment of life at baseline, exclusion of these participants from the analysis is unlikely to have biased the results in favour of our hypotheses.

Conclusion
Slow walking speed is considered an early marker of disability and frailty,21 as well as a predictor of dementia,22 admission to a long-term health facility and death.9 We did not evaluate the clinical significance of the findings. However, an 80% increase in odds of acquiring 2 or more impairments in activities of daily living over 8 years among people with low compared with high enjoyment of life is striking, and the differences in walking speed are important for everyday function. Our finding that associations remain significant after covariates are taken into account suggests that direct biological correlates of enjoyment of life may be involved.23,24 Our results provide further evidence that enjoyment of life is relevant to the future disability and mobility of older people. Efforts to enhance well-being at older ages may have benefits to society and health care systems.25
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