Perceived discrimination, visual impairment and emotional wellbeing in older adults: a prospective cohort study
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[bookmark: _GoBack]Key points 
Question: How prevalent is perceived discrimination among older people with visual impairment, and to what extent does it affect emotional wellbeing?
Findings: In this longitudinal study of 7,677 older adults (≥50y), 52.1% of those with poor eyesight reported discrimination vs. 43.8% of those with good eyesight. People with poor eyesight reporting discrimination were more likely to be depressed, lonely, or dissatisfied with life, and quality of life was lower than those not reporting discrimination.
Meaning: This study suggests older adults with impaired vision are at increased risk of discrimination, which if experienced, can adversely impact upon wellbeing.

Tweet Revision: Study suggests older adults with impaired vision are at increased risk of discrimination, which might adversely affect well being.


Abstract
Importance: A substantial proportion of individuals with visual impairment report experiences of discrimination. However, evidence comparing perceived discrimination among people with visual impairment to the general population is lacking. In addition, poorer mental health and wellbeing have been detected in this population, but the impact of discrimination on wellbeing in those with visual impairment is unknown. 
Objective: To investigate perceived discrimination among people with visual impairment and its association with wellbeing in a population-based sample of older adults.
Design and setting: Longitudinal observational study using the English Longitudinal Study of Ageing, a representative sample of older men and women in England.
Participants: 7,677 participants aged ≥50 years (mean[SD] 66.71[9.17] years; 52.4% female).
Exposure: Self-rated eyesight, categorized as “poor” (ratings of fair, poor or blind) or “good” (good, very good or excellent) (items not previously validated for this population).
Main Outcomes and Measures: Experiences of perceived discrimination were reported in 2010/11. Depressive symptoms, life satisfaction, quality of life and loneliness were assessed in 2010/11 and 2016/17. We used logistic regression to analyse (i) differences in perceived discrimination between participants reporting poor vs. good eyesight, and (ii) cross-sectional and prospective associations between perceived discrimination and wellbeing in those with poor eyesight. 
Results: Participants with poor eyesight had increased odds of reporting perceived discrimination relative to those with good eyesight (OR=1.41, 95%CI 1.23;1.63, p<.001). Cross-sectionally, participants who reported poor eyesight and discrimination had increased odds of depressive symptoms (OR=2.14, 95%CI 1.57;2.92, p<.001) and loneliness (OR=2.17, 95%CI 1.61;2.92, p<.001) and lower quality of life (B=-4.06, 95%CI -5.29;-2.84, p<.001) and life satisfaction (B=-2.37, 95%CI -3.28;-1.46, p<.001) relative to those with poor eyesight who did not report discrimination. Prospectively, perceived discrimination was associated with increased risk of depressive symptoms among participants reporting poor eyesight at six-year follow-up (OR=1.72, 95%CI 1.08;2.76, p=.02).
Conclusions and Relevance: These findings suggest older adults with impaired vision are at increased risk of perceived discrimination. Those who reported experiencing discrimination had higher levels of depressive symptoms and loneliness and lower quality of life and life satisfaction. Action to address discrimination could help mitigate the increased risk of poor wellbeing in this population.

Introduction
Visual impairment (defined as presenting visual acuity worse than 6/12 (1)) is estimated to affect almost 2 million people in the UK (2). Approximately 10% of those aged ≥65 report some sight loss (3). The prevalence of visual impairment is expected to rise due to population ageing and increased diabetes (2–5). This poses concern in relation to the financial consequences of sight loss, estimated at £28.1 billion annually, and the disease burden involved (2). People with visual impairment commonly experience difficulties with activities of daily living (3) and most require practical support (6).
These difficulties may be compounded by discrimination. Charity- and government-commissioned research suggests discrimination is experienced by a significant proportion of those with visual impairment in the UK (6–9). In a survey of >1,200 individuals with registered visual impairment, 35% reported experiencing negative attitudes from the public and 47% perceived they had been treated unfairly due to their sight loss (6). Observational data found those with sight loss were twice as likely as those with another impairment to have experienced discrimination (7,9). 
A growing body of literature suggests discrimination is a determinant of mental health and wellbeing (10–19). For example, a meta-analysis of 110 studies found discrimination was associated with depression, psychiatric distress and reduced mental wellbeing (19). However, the existing evidence is dominated by studies on racism or experiences of discrimination in general (16).
There is evidence that individuals with visual impairment have poorer mental health than their impairment-free counterparts (6,15). In healthcare settings, an association between visual impairment and depression has been consistently reported (20–22). Greater prevalence of depressive symptoms in those with visual impairment has also been reported (7,9,23,24). In a cross-sectional study of 13,900 older adults in Britain, those with visual impairment were found to be three times more likely to experience depression than those with good vision (24), with similar rates reported in later population-based studies (7,9,23). Most of the evidence linking depression and visual impairment has been cross-sectional (20–24). However, recent evidence suggests vision loss may also be a predictor of new-onset depression (25). 
Visual impairment has also been linked with poorer outcomes in other domains of wellbeing. Heightened levels of loneliness in those with visual impairment compared with those with good sight has been reported in Dutch and US samples (26–28). However, no significant increase was reported in a German study (29). In the UK, no study has assessed loneliness specifically but several surveys indicate social exclusion and reduced social contact may be experienced following sight loss (6,7,9,30). 
[bookmark: _Hlk147172]Associations between visual impairment and lower life satisfaction have been reported (7,31–33), with UK data suggesting those with sight loss were three times more likely to be dissatisfied than those with no impairment (7). A link between visual impairment and reduced quality of life (QOL) has been documented by qualitative studies (34). Quantitative studies have also found evidence of an association cross-sectionally (30,33,35,36), and longitudinal evidence suggests improvements in vision may lead to a corresponding increase in QOL (37).
Taken together, several reports suggest that many individuals with visual impairment experience discrimination (6–9) and poorer wellbeing. However, evidence comparing the prevalence of discrimination among people with visual impairment to the general population is lacking. The impact of discrimination on wellbeing in those with visual impairment is unknown. Our study, therefore, set out to investigate this issue in a community sample of older English adults. 

Method
Study population
[bookmark: _Hlk75432]Data were from the English Longitudinal Study of Ageing (ELSA), a longitudinal study of adults aged ≥50 (38). Participants are followed up every two years. The present analyses were not planned prior to data collection. The present study uses data from Wave 5 (collected 2010/11; the only wave that assessed discrimination) and Wave 8 (2016/17). Of the 9,090 participants interviewed in Wave 5, 8,107 (93%) answered the perceived discrimination questions. We excluded 430 participants (5.3%) with missing data on eyesight or covariates, leaving a final sample of 7,677 participants. Ethical approval was obtained from the National Research Ethics Service. All participants gave full written informed consent.
Measures
Self-rated eyesight
The measure of visual impairment was a single-item rating: “Is your eyesight (using glasses or corrective lenses; if you use them) excellent/very good/good/fair/or poor?” Spontaneous responses of legally or registered blind were recorded. We dichotomised responses, defining visual impairment as blindness or fair or poor self-rated eyesight. Participants were also asked “How good is your eyesight for seeing things up close, like reading ordinary newspaper print (excellent/very good/good/fair/or poor)?” Response options were categorised as above. Hereafter, we refer to fair/poor/blind eyesight as “poor eyesight” and good/very good/excellent eyesight as “good eyesight”. We coded participants who reported being blind as having poor self-rated eyesight up close. Two participants had missing data for eyesight up close, so we imputed these values with their response to the rating of overall eyesight. To our knowledge, these items have not been validated, although they have been used in other publications of ELSA data (e.g. (39,40)).
Participants also reported whether or not they had ever been diagnosed with glaucoma, diabetic eye disease, macular degeneration, or cataracts. We considered those who reported any of these as having a history of eye disease.
Perceived discrimination
Items on discrimination were based on measures used in other studies (41–43). Participants were asked about the frequency of five discriminatory experiences: “(1) you are treated with less respect or courtesy; (2) you receive poorer service than other people in restaurants and stores; (3) people act as if they think you are not clever; (4) you are threatened or harassed; (5) you receive poorer service or treatment than other people from doctors or hospitals (almost every day/at least once a week/a few times a month/a few times a year/less than once a year/never).” Because data were skewed, with most participants reporting never experiencing discrimination, we dichotomised responses to indicate whether or not participants had experienced discrimination in the past year (a few times or more a year vs. less than once a year or never), with the exception of the fifth item which was dichotomised to indicate whether or not respondents had ever experienced discrimination from doctors or hospitals (never vs. all other options) (44).
Emotional wellbeing
Our primary outcome for analyses of wellbeing was depressive symptoms. Secondary outcomes were QOL, life satisfaction and loneliness.
Depressive symptoms were assessed with an eight‐item version of the Center for Epidemiologic Studies Depression Scale (45), widely validated for use in older adults (46). This asks about feelings over the last week (e.g. “Over the last week have you felt sad?”), with binary response options (1=yes, 0=no). Positively framed items were reverse scored. Data were dichotomised using an established cut‐off, with scores 4 indicating significant symptomatology (46).
QOL was assessed with the CASP-19 (47), a scale designed to measure QOL in older people. Items cover several domains of QOL including control, autonomy self-realisation and pleasure. Respondents are asked how often each statement applies to them (often=0 to never=3). Positively-worded items were reverse scored. A higher score indicates higher QOL (range: 0–57).
Life satisfaction was assessed with the Satisfaction With Life Scale (48), which asks respondents to rate the extent to which they agree with five statements (e.g. “In most ways my life is close to my ideal”) on a scale from 0 (strongly disagree) to 6 (strongly agree). Responses were summed to produce a total score (range: 0-30), with higher scores indicating greater life satisfaction.
Loneliness was measured using the three-item Revised UCLA Loneliness Scale (49). An example item was: “How often do you feel you lack companionship?” with response options ranging from hardly ever or never (scored 1) to often (scored 3). Total scores ranged from 3 to 9, with higher scores indicating greater loneliness. They were dichotomised at ≥6 versus <6 to indicate high vs. low loneliness (50).
Covariates
Information on age, sex, ethnicity (white vs. non-white), marital status (married vs. single/separated/divorced/widowed) and household non-pension wealth (an indicator of socioeconomic status in this population (51)) was recorded. Objectively measured body mass index (BMI) (collected in Wave 6 because BMI was not assessed in Wave 5) was also included in a sensitivity analysis. Trained research nurses measured weight to the nearest 0.1 kg using portable electronic scales, and height to the nearest millimetre using a portable stadiometer. Nurses recorded any factors that might have compromised measurement reliability (e.g. participant was stooped/unwilling to remove shoes), and these cases were excluded. BMI was calculated weight in kilograms divided by height in metres squared.
Statistical analysis
All analyses were conducted using SPSS v.24. Data were weighted to correct for sampling probabilities and for differential non-response and to calibrate back to the 2011 National Census population distributions for age and sex. For cross-sectional analyses, the weights accounted for the differential probability of being included in Wave 5 and for non-response to the self-completion questionnaire that measured discrimination. For prospective analyses, we applied a longitudinal weight that accounted for non-response at wave 8 based on the sample who participated in wave 4.
Our primary outcome was perceived discrimination in any of five discriminatory situations. Secondary outcomes were perceptions of discrimination in each of the five situations. Logistic regression was used to examine associations between poor eyesight and perceived discrimination controlling for covariates. Additionally, these models were repeated analysing the odds of reporting perceived discrimination in (i) participants with poor eyesight who reported a history of eye disease and (ii) participants with poor eyesight with no history of eye disease, relative to the group with good eyesight, adjusting for covariates.
In those reporting poor eyesight, we examined differences in depressive symptoms, QOL, life satisfaction and loneliness between those who reported perceived discrimination and those who did not, both cross-sectionally and prospectively over six-year follow-up. Categorical outcomes were analysed using logistic regression and continuous outcomes were analysed using linear regression. All models controlled for age, sex, ethnicity, marital status and wealth, and prospective analyses also adjusted for baseline status/score on the outcome of interest.
We performed a sensitivity analysis in which models comparing the groups reporting poor vs. good eyesight were repeated with additional adjustment for BMI, because weight status is known to be associated with conditions associated with visual impairment (e.g. diabetes (52)) and perceived discrimination (53). BMI was not included as a covariate in the primary analyses because data were not available in the same wave as discrimination was and we wanted to maximise the sample size.

Results
Sample characteristics
Of the 7,677 participants in our sample, 913 (11.9%) reported poor overall eyesight and 658 (8.6%) reported poor eyesight up close. Sample characteristics are summarised in Table 1. On average, participants who reported poor eyesight were significantly older than those with good eyesight (70 vs. 66y) and a greater proportion were female, non-white, unmarried and from the lowest wealth quintiles.
Self-rated eyesight and perceived discrimination
Associations between eyesight and discrimination are shown in Table 2. Discrimination was more commonly reported by participants with poor eyesight (52.1%) than those with good eyesight (43.8%). After adjustment for covariates, participants with poor eyesight had 1.41 times higher odds of reporting any discrimination than those with good eyesight (95%CI 1.23;1.63, p<.001). The most common form of discrimination was being treated with less respect or courtesy (36.3% of sample) and the least common was being threatened or harassed (9.9%). Poor eyesight was associated with increased odds of reporting discrimination in each of the five domains, with ORs ranging from 1.24 (95%CI 1.03;1.51, p=.03) for receiving poorer service in restaurants and stores to 1.41 (95%CI 1.18;1.69, p<.001) for receiving poorer service or treatment in medical settings (Table 2).
As for overall ratings of eyesight, participants who reported poor eyesight for seeing things up close had significantly higher odds of perceived discrimination overall (OR=1.45, 95%CI 1.24;1.70, p<.001) and in all five domains (OR range 1.25-1.72) (Table 2). Reports of being treated as if they were not clever and being threatened or harassed were more common among the group with poor eyesight up close (25.6% and 12.4%, respectively) than in the group reporting poor overall eyesight (23.0% and 9.9%, respectively).
Of the 913 participants who reported poor overall eyesight, 527 (57.7%) reported a history of eye disease. Relative to those with good eyesight, odds of reporting discrimination in any domain were 1.66 times higher (95%CI 1.30;2.12, p<.001) among participants with poor eyesight but no diagnosed eye disease and 1.39 times higher among those with poor eyesight who had a history of eye disease (95%CI 1.11;1.74, p=.004).
Perceived discrimination and wellbeing among individuals with poor eyesight
Associations between discrimination and wellbeing in those reporting poor eyesight are summarised in Table 3. Cross-sectionally, participants who reported poor eyesight and discrimination had significantly increased odds of depressive symptoms (OR=2.14, 95%CI 1.57;2.92, p<.001) and loneliness (OR=2.17, 95%CI 1.61;2.92, p<.001) and lower QOL (B=-4.06, 95%CI -5.29;-2.84, p<.001) and life satisfaction (B=-2.37, 95%CI -3.28;-1.46, p<.001) relative to those with poor eyesight who did not report discrimination. Prospectively, discrimination was associated with increased risk of depressive symptoms among participants reporting poor eyesight at follow-up (OR=1.72, 95%CI 1.08;2.76, p=.02). Perceived discrimination was not significantly associated with other outcomes prospectively.
Sensitivity analysis
In a subsample of participants whose BMI was measured two years after baseline (n=5,931), additional adjustment for BMI revealed no notable differences in associations between (i) eyesight and discrimination, or (ii) discrimination and wellbeing among the group with poor eyesight (data not shown).

Discussion
In this population-based sample of older adults in England, participants with poor eyesight were 40% more likely to report perceived discrimination relative to those who rated their eyesight as good. Participants who reported poor eyesight and had experienced discrimination were more likely to report depressive symptoms both cross-sectionally and prospectively over six-year follow-up than those with poor eyesight who did not report discrimination. They were also more likely to be lonely and reported poorer QOL and life satisfaction in cross-sectional analyses, although prospective associations were not significant.
More than half (52.1%) of the sample who reported poor eyesight experienced discrimination in their day-to-day life. Over a third felt they were treated with less respect than other people, one in four felt people acted as if they were not clever, one in five reported receiving poorer treatment than other people from doctors or hospitals, one in six felt they received poorer service than other people in restaurants and shops, and one in ten reported being threatened or harassed. These findings are in line with previous reports in which 47% of people with visual impairment reported perceived discrimination, 35% reported negative attitudes from members of the public, and 14% reported unfair treatment from health workers (6). Importantly, we found that prevalence of perceived discrimination in each domain was significantly higher among people with poor eyesight than in a control group with good eyesight, despite relatively high prevalence of reports of discrimination among this control group (43.8%). Results also showed the association between poor eyesight and discrimination was not limited to participants with a history of eye disease, with associations at least as strong among participants with poor eyesight but no diagnosed eye disease.
Among participants with poor eyesight, discrimination was associated with poorer wellbeing. In cross-sectional and prospective analyses, we found individuals with poor eyesight who had experienced discrimination were twice as likely to have depressive symptoms above threshold. Previous studies have reported an association between visual impairment and depression (7,9,20–24), with some evidence suggesting a causal relationship whereby vision loss predicts the onset of depression (25). Our results demonstrating a longitudinal relationship between discrimination and increased depressive symptoms among individuals with poor vision point to a potential role for perceived discrimination in the onset and maintenance of depression in this population group.
As well as having a higher rate of depressive symptoms, people with poor vision who had experienced perceived discrimination were twice as likely to be lonely, and reported poorer QOL and life satisfaction. This suggests higher levels of discrimination may contribute to previously reported associations between visual impairment and increased loneliness, social exclusion and reduced social contact (6,7,9,26–28,30), lower QOL (30,33) and life dissatisfaction (7,31–33). While these associations were significant in cross-sectional analyses, no prospective associations were observed with the onset of loneliness or decline in QOL or life satisfaction over six-year follow-up. It seems plausible that the impact of discrimination on these outcomes had taken effect by the time of the baseline assessment, so little change was evident over and above the cross-sectional results.
[bookmark: _Hlk73847]Strengths of this study include the large, representative sample, prospective design and assessment of wellbeing using a range of measures. However, there were also limitations. A potential limitation is that poor eyesight was self-reported and these data have not been compared directly with objective measures. However, similar self-reported ratings of eyesight have been validated (54). Further research is needed to validate our findings using an objective measure of visual acuity. Perceived discrimination was determined by self-reports of past experiences, hence may be subject to recall bias. Recall bias may be a particular concern among participants at the older end of the age spectrum, who are also at increased risk of visual impairment (55), which may have led to underestimation of the prevalence of discrimination in the group with poor eyesight. The discrimination questions asked about five situations, but there may be others relevant to visual impairment that were not assessed. Prospective analyses were restricted to participants with data at follow-up. Consistent with retention in other studies (56), the analysed sample was younger and wealthier than the total ELSA sample, so results may not be population-representative.
In conclusion, these results support that older adults with impaired vision are at increased risk of discrimination across a range of domains, relative to those with good vision. In addition, those who experience discrimination report higher levels of depressive symptoms and loneliness and lower QOL and life satisfaction. Action to address discrimination against people with visual impairment could help mitigate the increased risk of poor wellbeing in this population group. Health practitioners might consider querying patients with visual impairment about their wellbeing to identify those who might benefit from additional support.
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Tables
	Table 1 Sample characteristics at baseline in relation to self-rated eyesight

	
	
	
	Self-rated eyesight overall
	
	Self-rated eyesight up close

	
	
	
	Good
(n=6,764)1
	Poor
(n=913)
	p
	
	Good
(n=6,996)
	Poor
(n=681)
	p

	Age (years), mean (SD)
	66.24 (8.94)
	69.95 (10.08)
	<.001
	
	66.37 (8.99)
	69.95 (10.24)
	<.001

	Sex
	
	
	
	
	
	
	

	
	Men
	48.3
	42.8
	.001
	
	47.9
	44.7
	.10

	
	Women
	51.7
	57.2
	-
	
	52.1
	55.3
	-

	Ethnicity 
	
	
	
	
	
	
	

	
	White
	96.5
	94.3
	.007
	
	96.3
	95.6
	.31

	
	Non-white
	3.5
	5.7
	-
	
	3.7
	4.4
	-

	Marital status
	
	
	
	
	
	
	

	
	Married
	69.1
	54.8
	<.001
	
	68.6
	54.5
	<.001

	
	Unmarried
	30.9
	45.2
	-
	
	31.4
	45.5
	-

	Wealth quintile
	
	
	
	
	
	
	

	
	1 (poorest)
	16.4
	35.4
	<.001
	
	17.4
	32.5
	<.001

	
	2
	19.7
	22.4
	-
	
	19.8
	22.7
	-

	
	3
	20.8
	17.3
	-
	
	20.6
	18.4
	-

	
	4
	21.2
	12.9
	-
	
	20.9
	12.6
	-

	
	5 (richest)
	21.9
	12.1
	-
	
	21.3
	13.7
	-

	1 Unweighted sample sizes.
All figures are weighted for sampling probabilities and differential non-response.
Values are percentages unless otherwise stated. 
SD = standard deviation.





	Table 2 Associations between self-rated eyesight and perceived discrimination

	
	
	
	Self-rated eyesight overall
	
	Self-rated eyesight up close

	
	
	
	Good
(n=6,764)1
	Poor
(n=913)
	p
	
	Good
(n=6,996)
	Poor
(n=681)
	p

	Discrimination in any domain
	
	
	
	
	
	
	

	
	% (SE)
	43.8 (0.6)
	52.1 (1.6)
	
	
	44.0 (0.6)
	53.0 (1.8)
	

	
	OR [95%CI]
	1.00 (Ref)
	1.41 [1.23; 1.63]
	<.001
	
	1.00 (Ref)
	1.45 [1.24; 1.70]
	<.001

	Less courtesy
	
	
	
	
	
	
	

	
	% (SE)
	31.0 (0.5)
	36.3 (1.5)
	
	
	31.1 (0.5)
	36.5 (1.7)
	

	
	OR [95%CI]
	1.00 (Ref)
	1.28 [1.10; 1.48]
	.001
	
	1.00 (Ref)
	1.25 [1.06; 1.48]
	.009

	Service setting
	
	
	
	
	
	
	

	
	% (SE)
	14.1 (0.4)
	16.9 (1.1)
	
	
	14.0 (0.4)
	18.3 (1.3)
	

	
	OR [95%CI]
	1.00 (Ref)
	1.24 [1.03; 1.51]
	.03
	
	1.00 (Ref)
	1.42 [1.15; 1.75]
	.001

	Not clever
	
	
	
	
	
	
	

	
	% (SE)
	18.1 (0.5)
	23.0 (1.2)
	
	
	18.0 (0.4)
	25.6 (1.4)
	

	
	OR [95%CI]
	1.00 (Ref)
	1.32 [1.12; 1.56]
	.001
	
	1.00 (Ref)
	1.56 [1.30; 1.87]
	<.001

	Threatened/harassed
	
	
	
	
	
	
	

	
	% (SE)
	7.9 (0.3)
	9.9 (0.9)
	
	
	7.7 (0.3)
	12.4 (1.0)
	

	
	OR [95%CI]
	1.00 (Ref)
	1.32 [1.03; 1.68]
	.03
	
	1.00 (Ref)
	1.72 [1.34; 2.20]
	<.001

	Medical setting
	
	
	
	
	
	
	

	
	% (SE)
	16.3 (0.4)
	20.4 (1.2)
	
	
	16.4 (0.4)
	20.9 (1.4)
	

	
	OR [95%CI]
	1.00 (Ref)
	1.41 [1.18; 1.69]
	<.001
	
	1.00 (Ref)
	1.38 [1.13; 1.68]
	.001

	1 Unweighted sample sizes.
All figures are weighted for sampling probabilities and differential non-response and adjusted for age, sex, ethnicity, marital status and wealth. 
SE = standard error, OR = odds ratio, CI = confidence interval.






	
Table 3 Cross-sectional and prospective associations between perceived discrimination and emotional wellbeing outcomes among participants reporting poor eyesight (in ratings of overall eyesight)

	
	
	
	Cross-sectional
	
	Prospective

	
	
	
	No perceived discrimination (n=444)
	Perceived discrimination 
(n=469)
	p
	
	No perceived discrimination (n=247)
	Perceived discrimination (n=316)
	p

	Depressive symptoms above threshold
	
	
	
	
	
	
	

	
	% (SE)
	22.6 (2.0)
	36.2 (1.9)
	
	
	20.4 (2.6)
	31.2 (2.2)
	

	
	OR [95%CI]
	1.00 (Ref)
	2.14 [1.57; 2.92]
	<.001
	
	1.00 (Ref)
	1.72 [1.08; 2.76]
	.02

	Quality of life
	
	
	
	
	
	
	

	
	Mean score (SE)
	37.46 (0.43)
	33.58 (0.41)
	
	
	36.76 (0.51)
	36.17 (0.42)
	

	
	Coeff. [95%CI]
	Ref
	-4.06 [-5.29; -2.84]
	<.001
	
	Ref
	-0.11 [-1.56; 1.35]
	.88

	Life satisfaction
	
	
	
	
	
	
	

	
	Mean score (SE)
	19.21 (0.32)
	16.95 (0.31)
	
	
	18.64 (0.38)
	18.20 (0.32)
	

	
	Coeff. [95%CI]
	Ref
	-2.37 [-3.28; -1.46]
	<.001
	
	Ref
	-0.53 [-1.57; 0.52]
	.32

	High loneliness
	
	
	
	
	
	
	

	
	% (SE)
	27.0 (2.1)
	41.2 (2.0)
	
	
	27.8 (2.8)
	33.6 (2.4)
	

	
	OR [95%CI]
	1.00 (Ref)
	2.17 [1.61; 2.92]
	<.001
	
	1.00 (Ref)
	1.38 [0.82; 2.34]
	.23

	1 Unweighted sample sizes.
All figures are weighted for sampling probabilities and differential non-response and adjusted for age, sex, ethnicity, marital status and wealth. Prospective figures are additionally adjusted for baseline status/score.
SE = standard error, OR = odds ratio, CI = confidence interval, Coeff = coefficient.
Possible scores on the quality of life scale range from 0-57, and on life satisfaction scale range from 0-30.
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