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Abstract 

Background:   Older people with more negative attitudes to ageing are at increased 

risk of several adverse outcomes, including decline in physical function and 

increased difficulties with activities of daily living.   

Objective: We investigated whether negative attitudes to ageing increase the risk of 

the onset or progression of frailty.   

Method:   Participants were 3505 men and women aged 60 and over from the 

English Longitudinal Study of Ageing.  They completed a 12-item questionnaire on 

attitudes to ageing.  Exploratory factor analysis was used to examine the structure of 

these items and a single factor was derived which we labelled ‘Physical & 

Psychological Loss’.   Frailty was assessed by the Fried phenotype of physical frailty 

at Waves 2 and Wave 4, and by a frailty index at Waves 2-5.    

Results:   Having a more positive attitude to ageing as regards ‘Physical and 

Psychological Loss’ was associated with a decreased risk of becoming physically frail 

or pre-frail at follow-up.  For a standard deviation increment in score, the relative 

risk ratios (95% CI), adjusted for age, sex and baseline level of physical frailty, were 

0.86 (0.79, 0.94) for pre-frailty, and 0.72 (0.63, 0.83) for frailty.   Further 

adjustment for other potential confounding variables had only slight attenuating 

effects on these associations:   multivariable-adjusted relative risk ratios were 0.89 

(0.81, 0.98) for pre-frailty, and 0.78 (0.68, 0.91) for frailty.      Attitude to ageing was 

not associated with change in the frailty index over time after adjustment for 

potential confounding variables. 

Conclusion:     Older people who have a more positive attitude to ageing are at 

reduced risk of becoming physically frail or pre-frail.  Future research needs to 
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replicate this finding and discover the underlying mechanisms.  Attitude to ageing 

was not a risk factor for change in the more broadly-defined frailty index. 
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Introduction 

How older people view ageing—based on their expectations or their own 

experiences—may have implications for their later mental and physical health.  

Longitudinal studies have shown that older people who have a more negative 

perception of ageing—seeing it as a time of increasing ill health, social isolation, loss 

of ability to perform usual activities, and loss of independence—tend to experience an 

increase in depressive symptoms[1], and have a higher risk of incident anxiety or 

depression.[2]    Having a more negative view of ageing has also been associated 

prospectively with declines in cognitive ability,[3]  in objectively-measured physical 

function[4,5], in self-reported functional health,[6]  and in self-rated health,[7] 

increased risk of the onset of difficulties in activities of daily living, [8] and higher 

mortality.[9]  The potential influence of such attitudes may extend over many years: 

in the Baltimore Longitudinal Study of Ageing, participants holding more negative 

views of ageing had a steeper decline in hippocampal volume and a greater 

accumulation of other Alzheimer’s disease biomarkers—amyloid plaques and 

neurofibrillary tangles—more than 20 years later.[10]      

 

Frailty is a clinical syndrome that becomes increasingly common at older ages.  It is 

characterised by heightened vulnerability to stressors due to lowered physiological 

reserves, decline in the ability to maintain homeostasis and impairments in multiple 

systems.   The two principal models of frailty are Fried’s phenotype model, in which 

frailty is defined on purely physical terms, based on three or more components (poor 

grip strength, slow walking speed, low physical activity, exhaustion, and 

unintentional weight loss),[11]  and the frailty index, or cumulative deficit model, in 

which frailty is defined much more broadly in terms of the accumulation of ‘deficits’ 
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(symptoms, signs, diseases and disabilities).[12]    Psychological factors may play a 

part in determining the risk of frailty.   Lower psychological wellbeing,[13] increased 

depression,[14] poorer cognitive ability,[15] have all been associated with higher risk 

of incident physical frailty, as defined by the Fried phenotype.     It is common 

practice to count depressive symptoms and poorer cognitive ability among the 

deficits that make up a frailty index.  In some longitudinal studies where frailty 

indices have been derived without these psychological factors,  there is evidence to 

link depression with worsening frailty status.[16]  

 

To our knowledge there is no longitudinal evidence on whether having a more 

negative attitude to ageing puts older people at greater risk of becoming frail.   In 

view of the prospective evidence linking negative attitudes to ageing with greater 

decline in objectively measured physical function[4,5], increased difficulties in self-

reported physical function and in activities of daily living[6,8], and better self-rated 

health[7] we hypothesised that older people with more negative attitudes to ageing 

would be at higher risk of the onset or progression of frailty.   We used data from the 

English Longitudinal Study of Ageing (ELSA) to investigate this relationship.   We 

characterised frailty using both the Fried phenotype and a frailty index in order to 

assess whether relationships between attitudes to ageing and change in frailty status 

were consistent regardless of how frailty was defined.  

 

 

 

Methods 
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Participants 

The initial sample for ELSA was based on people aged ≥50 years who had 

participated in the Health Survey for England in 1998, 1999 or 2001.  It was drawn 

by postcode sector, stratified by health authority and proportion of households in 

non-manual socioeconomic groups.  The initial survey took place in 2002-3.  

Subsequent waves of data collection have taken place at two-year intervals.     

Refreshment samples drawn from the Health Survey for England were added at 

Wave 3 and 4 to maintain the representation of people aged 50-75.   The current 

study uses data from Waves 2 (2004-05), 3 (2006-07), 4 (2008-09) and 5 (2010-11).    

At Wave 2 and at Wave 4 core sample members (those in the household aged ≥50 

years who had taken part in Wave 1) who had completed the main interview were 

invited to have a visit from a nurse that included measurements of physical function.   

Ethical approval was obtained from the Multicentre Research and Ethics Committee. 

Participants gave written informed consent.   

Measures 

Attitudes to ageing 

At Wave 2, participants completed a 12-item questionnaire on attitudes to ageing.   

Items were derived from respondents’ answers to two open-ended questions in the 

pilot study for Wave 2:  ‘What would you say are the most positive things about 

growing older?’ and ‘What would you say are the most negative things about growing 

older?’  Before completing the questionnaire, participants were asked:   ‘Thinking of 

old age and your own ageing experience, to what extent to you agree or disagree with 

the following statements”.  There were five response options, ranging from ‘strongly 

agree’ to ‘strongly disagree.’  The 12-items are shown in Table 1.  To our knowledge, 

no paper has been published on the psychometrics of this scale.  We carried out an 
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exploratory factor analysis to explore the structure of the attitude items.  Analyses 

were based on 7974 participants.  Both the scree slope and the eigen values (the 

number greater than one) from the initial principal components analysis suggested a 

model with three components, explaining 45.8% of the total variance.   The varimax-

rotated components were inspected for items that had salient loadings (≥0.5).  We 

refer to the rotated components as factors.    We labelled factor 1 ‘Physical and 

Psychological Loss’.   Four items had high positive loadings on this factor.   They 

included ‘I expect to become more lonely with age’(0.74), ‘Old age is a time of ill-

health’ (0.73), ‘Old age is a time of loneliness’ (0.79), and ‘I worry my health will get 

worse as I grow older’ (0.63).  The Cronbach alpha for these items was 0.76.   Factor 

2 had four high-loading items but these were less coherent, reflecting in part 

attitudes to physical change but also to psychosocial advantages.  These items were: 

‘I don’t think of myself as old’, ‘Growing old doesn’t bother me’, ‘As I get older, I 

expect to be able to do the things I’ve always done’, and ‘Retirement is a time of 

leisure’.   The Cronbach alpha for these items was 0.47.   Factor 3 had only two high-

loading items ‘As I grow older, I become more tolerant’ and ‘We can learn a lot from 

old people’.   The Cronbach alpha for these items was 0.29.      Factor 2 and 3 were 

not considered further because of their lack of internal consistency.   Factor 

composite scores were calculated for ‘Physical and Psychological Loss’ such that 

higher scores indicated a more positive attitude to ageing.   

 

Frailty 

Data from Waves 2 and 4 were used to derive the Fried phenotype of physical 

frailty.[11]   These criteria define frailty as the presence of three or more of the 
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following: unintentional weight loss, weakness, self-reported exhaustion, slow gait 

speed and low physical activity.  The presence of one or two of these criteria defines 

pre-frailty.    Height and weight were measured with a portable stadiometer and 

electronic scales respectively. Body mass index (BMI) was calculated as weight (in 

kilograms)/height (in metres)2 .  Maximum handgrip strength was measured three 

times on each side using a dynamometer; the best of these measurements was used 

for analysis. Gait speed was assessed in participants aged 60 and over by measuring 

the time taken to walk a distance of 8 feet at usual pace; the timed walk was repeated 

and the mean of the two measurements was calculated.  Participants responded to 

three questions about the frequency with which they did vigorous, moderate or mild 

exercise.  We ranked the combinations of responses to these questions according to 

the amount and intensity of exercise involved to provide an estimate of usual 

physical activity.   Participants completed the eight-item Center for Epidemiologic 

Studies Depression Scale (CES-D) [17].  We operationalized the Fried phenotype 

criteria using definitions very similar to those used in the original phenotype of 

frailty studies [11,18]: weight loss was defined as either loss of ≥10% of body weight 

since the initial survey (for frailty at Wave 2) or since Wave 2 (for frailty at Wave 4), 

or current BMI <18.5 kg/m2; weakness was defined as maximum grip strength in the 

lowest 20% of the distribution, after taking sex and BMI into account; exhaustion 

was considered present if the participant gave a positive response to either of the 

CES-D  items ‘Felt that everything I did was an effort in the last week’ or ‘Could not 

get going in the last week’; slow walking speed was defined as a walking speed in the 

lowest 20% of the distribution, after taking account of sex and height; and low 

physical activity was defined as physical activity in the lowest sex-specific 20% of the 

distribution. 



9 
 

Data from Waves 2, 3, 4, and 5 were used to derive a frailty index.   A frailty index 

can be derived from different numbers or types of variables thereby facilitating 

comparison between datasets,[12] although it is recommended that at least 30 

deficits are included to ensure that estimates are precise.[19]   The criteria for 

inclusion are that the variables are associated with health status, represent 

conditions that become more common with age--though not ubiquitous (eg 

presbyopia), and cover a range of systems.[19]     Our frailty index was made up of 52 

deficits, including sensory and functional impairments, a score on a composite 

measure of cognitive function, and self-reported co-morbidities (see Appendix).    

The frailty index is constructed by summing the number of deficits present for each 

individual and dividing by the total number of deficits considered, which gives a 

range from 0 to 1.  Higher values indicate greater frailty. 

 

 

Covariates 

We chose age, socioeconomic position, educational qualifications, smoking status, 

and depressive symptoms at baseline as potential confounding variables.    In models 

where change in the Fried phenotype of frailty was the outcome, we also adjusted for 

number of chronic physical diseases and number of components of the phenotype 

present at baseline.   (Diagnoses of disease were among the ‘deficits’ used to derive 

the frailty index so it would have been inappropriate to include them as covariates in 

models where the frailty index was the outcome.)    
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Socioeconomic position was indexed by total household wealth, including savings 

and investments, value of any property or business assets, net of debt, excluding 

pension assets. Household wealth has been identified as the most accurate indicator 

of long-term socioeconomic circumstances in ELSA.[20]   Participants were asked 

about their educational qualifications.  Highest educational qualification obtained 

was classified into seven categories; we reverse-coded these so that higher categories 

indicted greater educational attainment (7= National Vocational Qualification level 4 

(NVQ4)/NVQ5/Degree or equivalent, 6= Higher education below degree, 5= 

NVQ3/GCE A Level equivalent, 4= NVQ2/GCE O Level equivalent, 3= NVQ1/CSE 

other grade equivalent, 2= Foreign/other, 1=No qualification.  Participants were 

asked whether a doctor had ever told them that they had any of the following 

conditions: high blood pressure/hypertension, angina, heart attack, congestive heart 

failure, diabetes or high blood sugar, a stroke, chronic lung disease, asthma, arthritis 

or rheumatism, osteoporosis, or cancer.  We used this information to calculate the 

number of chronic physical diseases present.  Symptoms of depression were assessed 

using the eight-item version of the Center for Epidemiologic Studies Depression 

Scale (CES-D).[17]    As two items from the scale were used as an indicator of 

exhaustion when deriving the physical frailty phenotype, we calculated a total CES-D 

score after excluding these items for use as a covariate in the analyses of attitudes to 

ageing in relation to change in physical frailty.    A total CES-score based on all eight 

items was used for all other analyses. 

 

 

Statistical analysis 
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In total, 6183 core cohort members aged ≥60 participated in Wave 2.  Of those, 3505 

were re-interviewed at Waves 3, 4, and 5 and had sufficient data (on at least 30 out of 

a potential 52 variables) to allow the derivation of a frailty index at each wave;    3243 

(52%) were re-interviewed and re-assessed by a nurse at Wave 4 and had data on 

physical frailty at that wave.    In total, 3017 of those with complete frailty index data 

and 2505 of those with complete physical frailty data had data on all other variables 

of interest.      Missingness in variables of interest was significantly correlated with 

other measured variables, which is consistent with the requirements for imputing 

missing at random data.[21]   We therefore used multiple multivariate imputation to 

impute values for baseline predictors and covariates with missing values using IBM 

SPSS Statistics 21 software.   In total, 16% of participants with complete frailty index 

data and 23% of participants with complete physical frailty data had some missing 

data on predictors or covariates.  We generated 23 imputation datasets using chained 

equation imputation.[22]  The pooled effect sizes from analysis with imputed data 

were very similar but slightly stronger than those obtained from analysis using the 

sample with complete data, suggesting possible bias in the latter sample.   We 

present results from analyses based on imputation. 

 

We used rank order correlations to examine attitudes to ageing in relation to the 

other baseline characteristics.    We used linear regression to calculate change in 

frailty index score between Waves 2 and 5 according to attitude to physical and 

psychological loss at baseline.   We used multinomial logistic regression to calculate 

relative risk ratios for the onset of physical frailty or pre-frailty at wave 4, according 

to attitude to physical and psychological loss at the wave 2 baseline.   The association 

between attitude to physical and psychological loss and the two frailty outcomes did 
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not differ by sex so we analysed men and women together and adjusted for sex.  

Estimates are shown adjusted first for age and sex, and then further adjusted for the 

other covariates.   All estimates were weighted using longitudinal weights supplied 

with the data to minimize bias due to attrition since Wave 1.  

 

Results 

Table 2 shows the baseline characteristics of the sample and how those 

characteristics correlated with scores on the attitudes to ageing factor ‘Physical and 

psychological loss’.    Having a more negative attitude to ageing was associated with 

lower household wealth, lower educational attainment, being physically frailer (on 

both measures of frailty), having more chronic physical diseases, being more 

depressed, and being a current smoker.   

 

At baseline, of the people with data on physical frailty, 5.6% were physically frail and 

38.3% were pre-frail.  By the time of the Wave 4 follow-up, around 4 years later, 

11.9% of them were frail and 41.3% were pre-frail.    Overall change in the frailty 

index from baseline to Wave 5, around 6 years later, was slight, with the median 

(IQR) score changing from 0.15 (0.11-0.23) at baseline to 0.15 (0.10-0.24) at Wave 5, 

although there was considerable individual variation in the extent of change.       The 

correlation at baseline between physical frailty status and the frailty index was 

moderate in size (rho=0.42). 
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Table 3 shows relative risk ratios (95% confidence intervals) for becoming physically 

frail or pre-frail at Wave 4, given level of frailty at baseline, according to attitude to 

ageing score for ‘Physical and psychological loss’ at baseline.    In initial models, 

adjusted for age, sex and number of components of the phenotype present at 

baseline, participants with a more positive attitude to ageing had a significantly 

reduced risk of becoming physically frail or pre-frail by the time of follow-up around 

four years later:  for a SD increment in score, relative risk ratios (95% CI) were for 

0.86 (0.79, 0.94) for pre-frailty, and 0.72 (0.63, 0.83) for frailty.      After further 

adjustment for household wealth, education, depressive symptoms, smoking status, 

and number of chronic physical illnesses, these associations were only slightly 

attenuated:  multivariable-adjusted relative risk ratios (95% CI) were 0.89 (0.81, 

0.98) for pre-frailty, and 0.78 (0.68, 0.91) for frailty.        When we repeated these 

analyses adjusting for change in depressive symptoms and in number of chronic 

physical illnesses between baseline and follow-up in place of baseline levels of these 

covariates, effect sizes were slightly larger:   0.86 (0.78, 0.94) for pre-frailty, and 0.71 

(0.62, 0.82) for frailty. 

 

Table 4 shows regression coefficients (95% CI) for change in the frailty index from 

baseline to Wave 5, around six years later, according to attitude to ageing score for 

‘Physical and psychological loss’ at baseline.   In the initial model adjusted for age 

and sex, a more positive attitude to ageing was associated with an increase in the 

frailty index over time: for a SD increment in score, the frailty index increased by 

0.045 of a SD (95% CI 0.009, 0.081).  However this association was attenuated and 

no longer significant after further adjustment for household wealth, educational 

attainment, depressive symptoms and smoking status:  for a SD increment in score, 
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the multivariable-adjusted regression coefficient for frailty index change was 0.030 

(-0.080, 0.069). 

 

Discussion 

In this population-based sample of people aged 60 and over, having a more positive 

attitude to ageing was associated with a reduced risk of becoming physically frail or 

pre-frail during the follow-up period.   Adjustment for potential confounding factors 

only slightly attenuated these associations.    Having a more positive attitude to 

ageing was not associated with the rate of change in a frailty index over the follow-up 

period after adjustment for potential confounding factors. 

 

Previous longitudinal evidence has shown that having a more negative attitude to 

ageing is a risk factor for decline in physical function,[4,5] and increased difficulty 

with activities of daily living.[6,8]    Results from an intervention study in older 

people suggest that subliminal exposure to positive age stereotypes strengthens 

positive self-perceptions of ageing and leads to improved physical function.[23]   Our 

finding that risk of onset of physical frailty or pre-frailty is reduced in those with a 

more positive view of ageing is consistent with these earlier observations.   It also 

raises the possibility that interventions to modify age stereotypes may help prevent 

physical frailty in later life. 

 

Although having a more positive attitude to ageing was associated with a lower risk 

of becoming physically frail, as defined by the Fried phenotype, we found no 
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evidence to indicate that such an attitude might be protective as regards change in 

the frailty index.  In initial age- and sex-adjusted analysis, having a more positive 

attitude was associated with a greater increase in the frailty index over the follow-up 

period, though this association did not survive adjustment for other potential 

confounding factors.    The reason for this discrepancy in our findings as regards the 

potential role of attitudes to ageing in influencing future frailty risk is uncertain.        

One explanation may lie in the nature of the two measures of frailty.  While physical 

frailty is a specific medical syndrome, ‘characterised by diminished strength, 

endurance, and reduced physiologic function’, [24] the cumulative deficit or frailty 

index model views frailty as a much wider construct, involving impairments in 

multiple systems.    According to a consensus conference on frailty, physical frailty 

should be distinguished from this broader definition of frailty, which describes the 

general condition of an individual.[24]    It is worth noting that in the current study, 

as has been shown previously,[25] the correlation between the physical frailty 

measure (the phenotype of frailty) and the frailty index was moderate in size.    If the 

adverse effect of negative attitudes to ageing is primarily on physical 

function,[4,5,23] then perhaps it is unsurprising that in this study attitudes to ageing 

was associated with risk of physical frailty, but not with change in the more broadly 

defined frailty index.   Although there is some longitudinal evidence linking negative 

attitudes to ageing in older people with some of the ‘deficits’ included in our frailty 

index—namely, difficulties with activities of daily life,[8] poorer self-rated health [7] 

and decline in cognitive ability [3]---the index also included a large number of other 

‘deficits’, among them diagnoses of a range of disorders, sensory impairments, and 

pain.    Most longitudinal studies of risk factors for frailty tend to use a single 

measure of frailty.    Our findings indicate that the two most widely-used models of 

frailty do not necessarily have the same risk factors. 
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The mechanisms underlying our findings linking attitudes to ageing with physical 

frailty risk are unclear.   One potential mechanism is health behaviour.  There is 

some evidence that older people with more positive attitudes to ageing tend to 

behave in a healthier fashion as regards smoking, physical activity and diet.[7,26,27]   

Here, we found that the likelihood of being a current smoker was less in those with a 

more positive attitude to ageing, but adjustment for smoking status had little effect 

on the association between attitudes to ageing and risk of physical frailty.   As low 

physical activity is a component of the Fried frailty phenotype, and we had no data 

on activity from earlier in life, we were not able to explore the extent to which 

physical activity might account for the association between attitudes to ageing and 

risk of physical frailty.   Future research should investigate this, given the evidence 

linking mid life physical activity with later physical frailty risk.[28]   

 

The strengths of our study include the large sample size and the fact that ELSA is 

designed to be representative of the community-dwelling English population aged 50 

and over.   One important limitation is that the psychometric properties of the 

attitudes to ageing scale used in ELSA were poor.  Our exploratory factor analysis 

showed that of the 12 items included in the scale, only four made up a coherent factor 

with good internal consistency.    Scores on this factor—which we labelled ‘Physical 

and psychological loss’—were strongly associated with risk of becoming physically 

frail or pre-frail, but they represent just one potential domain of attitudes to ageing.   

Some other measures for assessing attitudes to ageing include subscales on several 

domains.[29,30]    Another limitation is that due to attrition our analyses were based 

on 52% of the participants assessed at baseline.   However, all estimates have been 

weighted to take account of differential loss to follow-up.  To avoid potential bias due 
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to the exclusion of those with missing data, we used multiple multivariate imputation 

to impute values for predictors and covariates with missing data.  Pooled estimates 

based on imputed data were very similar and slightly stronger to those based on 

complete data.  

 

Negative stereotypes about ageing are common.[31]   Understanding the extent to 

which such internalised stereotypes affect health outcomes in older people has 

particular relevance in our rapidly ageing populations.   In this nationally-

representative sample, we found that older people who had a more negative attitude 

to ageing were at increased risk of becoming physically frail or pre-frail.   Future 

research needs to replicate this finding and discover the underlying mechanisms.  
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Table 1:  Attitude to ageing items 

1 We can learn a lot from old people 
 

2 As I get older, I expect to become more lonely 
 

3 Old age is a time of ill health 
 

4 As I grow older, I become more tolerant 
 

5 Old age is a time of loneliness 
 

6 As I get older, I expect to be able to do the things I’ve always done 
 

7 When I think of old people, I think of them as generally grumpy and 
miserable 

 
8 I worry that my health will get worse as I grow older 

 
9 
 

I don’t think of myself as old 
 

10 Old people don’t get respect in society 
 

11 Retirement is a time of leisure 
 

12 Growing old doesn’t bother me 
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Table 2:  Baseline characteristics of the participants and their rank order 

correlations with the attitudes to ageing score on ‘Physical and 

psychological loss’ (n=3505) 

Characteristic Mean (SD), 

median (IQR) or 

No. (%) 

Correlation with 

‘Physical and 

psychological loss” 

Age (yrs), mean (SD) 69.8 (7.09) -0.005 

Female, no (%) 2005 (57.2) -0.003 

Household wealth (£), median (IQR) 204,500 (109,082-

350,850) 

0.075** 

Educational qualifications  0.063** 

  No qualifications 1335 (38.1)  

  Foreign/other 351 (10.0)  

  NVQ1/CSE other grade equivalent 163 (4.65)  

  NVQ2/GCE O Level equivalent 586 (16.7)  

  NVQ3/GCE A Level equivalent 190 (5.42)  

  Higher education below degree 447 (12.8)  

  NVQ4/NVQ5/Degree or equivalent 431 (12.3)  

Number of chronic physical illnesses, 

median (IQR) 

1 (0-2) -0.140*** 

Current smoker, no (%) 398 (11.4) -0.040* 

Depressive symptoms, median (IQR) 1 (0-2) -0.324*** 

Number of components of frailty present1, 

median (IQR) 

0 (0, 1) -0.141*** 

Frailty index score, median (IQR) 0.15 (0.11-0.23) -0.228*** 

Physical & psychological loss, mean (SD) 13.9 (4.00) - 

1Descriptive data on the Fried phenotype of frailty are based on 3243 participants.    

***p<0.001, **p<0.01, *p<0.05 
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Table 3:  Relative risk ratios (95% confidence intervals) for becoming 

physically frail or pre-frail at follow-up according to attitudes to ageing 

score for ‘Physical and psychological loss’ at baseline (n=3243) 

 
 

RRR (95% CI), adjusted 
for age, sex & number of 
components of frailty 
present at baseline 

RRR (95% CI), further 
adjusted for education, 
household wealth, 
depressive symptoms, 
chronic physical illness & 
smoking status at baseline 

 Pre-frail Frail Pre-frail Frail 
Physical and 
psychological 
loss, per SD 

0.86  
(0.79, 0.94) 

0.72  
(0.63, 0.83) 

0.89  
(0.81, 0.98) 

0.78  
(0.68, 0.91) 

Relative risk ratios obtained from multinomial logistic regression models.  

All estimates are weighted to reduce potential bias due to attrition  
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Table 4:  Regression coefficients (95% confidence intervals) for change in 

frailty index (per SD) by Wave 5 according to attitudes to ageing score for 

‘Physical and psychological loss’ at baseline (n=3505) 

 Regression 
coefficient (95% CI), 
adjusted for age and 
sex 

Regression coefficient 
(95% CI), further 
adjusted for education, 
household wealth, 
depressive symptoms, & 
smoking status at 
baseline 

Physical and 
psychological loss, 
per SD 

0.045 (0.009, 0.081) 0.030 (-0.080, 0.069) 

The frailty change measure was obtained by fitting sex-specific linear mixed effects 

models for the frailty index score over Waves 2, 3, 4 and 5. Standard deviation scores 

for the random slopes were used as the measure of change.  

All estimates are weighted to reduce potential bias due to attrition  
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Appendix 1:  Deficits included in the frailty index and how they were 

scored 

Type of deficit Deficit 

Problems with… Dressing, including putting on shoes or socks 

(Yes=1, No=0) 

 Bathing or showering (Yes=1, No=0) 

 Getting in or out of bed (Yes=1, No=0) 

 Eating, such as cutting up food (Yes=1, No=0) 

 Using the toilet, including getting up or down 

(Yes=1, No=0) 

 Using a map to figure out how to get around in a 

strange place (Yes=1, No=0) 

 Preparing a hot meal 

 Shopping for groceries 

 Making telephone calls (Yes=1, No=0) 

 Taking medications (Yes=1, No=0) 

 Doing work round the house or garden (Yes=1, 

No=0) 

 Managing money (Yes=1, No=0) 

 Walking across the room (Yes=1, No=0) 

 Walking a 100 yards (Yes=1, No=0) 

 Sitting for about 2 hours (Yes=1, No=0) 

 Getting up from a chair after sitting for long 

periods (Yes=1, No=0) 

 Climbing a single flight of stairs (Yes=1, No=0) 
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 Stooping, kneeling or crouching (Yes=1, No=0) 

 Reaching or extending your hands above shoulder 

level (Yes=1, No=0) 

 Pulling or pushing large objects like a living room 

chair (Yes=1, No=0) 

 Lifting or carrying weights over 10 pounds like a 

heavy bag of groceries (Yes=1, No=0) 

 Picking up a 5p coin from a table (Yes=1, No=0) 

Doctor has diagnosed: Angina (Yes=1, No=0) 

 A heart attack (including myocardial infarction or 

coronary thrombosis) (Yes=1, No=0) 

 Congestive heart failure (Yes=1, No=0) 

 A heart murmur (Yes=1, No=0) 

 An abnormal heart rhythm (Yes=1, No=0) 

 Diabetes or high blood sugar (Yes=1, No=0) 

 A stroke (cerebrovascular disease) (Yes=1, No=0) 

 Chronic lung disease such as chronic bronchitis or 

emphysema (Yes=1, No=0) 

 Arthritis (including osteoarthritis or rheumatism) 

(Yes=1, No=0) 

 Osteoporosis, sometimes called thin or brittle 

bones (Yes=1, No=0) 

 Cancer or a malignant tumour (excluding minor 

skin cancers) (Yes=1, No=0) 

 Parkinson’s disease (Yes=1, No=0) 
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 Any emotional, nervous or psychiatric problems 

(Yes=1, No=0) 

 Alzheimer’s disease (Yes=1, No=0)  

 Dementia, organic brain syndrome, senility or 

other serious memory problem (Yes=1, No=0) 

Eyesight (Excellent = 0, Very Good = 0.25, Good = 0.5, Fair 

= 0.75, Poor or blind = 1) 

Hearing (Excellent = 0, Very Good = 0.25, Good = 0.5, Fair 

= 0.75, Poor = 1) 

Falls Fallen in the last year (Yes=1, No=0) 

Hip fracture Yes=1, No=0 

Joint replaced Yes=1, No=0 

Correct day of month 

given  

Yes=0, No=1 

Correct year given Yes=0, No=1 

Correct month given Yes=0, No=1 

Cognitive function Total score on composite measure, divided into 

quartiles (1 (lowest scores)=1, 2=0.6, 3=0.3, 4 

(highest scores=0) 

Often troubled by severe 

pain 

Often troubled by severe pain (Yes=1, No=0) 

Pain while walking Yes=1, No=0 

Incontinence Lost any urine beyond your control in last 12 

months (Yes=1, No=0) 
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Self-rated health (Excellent = 0, Very Good = 0.25, Good = 0.5, Fair 

= 0.75, Poor = 1) 

 

 

 


