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Abstract

Purpose To assess the predictive validity of the 15

components of the Tilburg Frailty Indicator (TFI), a self-

report questionnaire, for quality of life domains physical

health, psychological, social relations and environmental in

community-dwelling older persons in a longitudinal study.

Methods The predictive validity of the components of the

TFI was tested in a sample of 484 community-dwelling

persons aged 75 years and older in the Netherlands in 2008

(response rate 42 %). A subset of all respondents partici-

pated two years later, in 2010 (n = 261, 54 %), and a

subset of these respondents participated again in 2012

(n = 196, 75 %). The WHOQOL-BREF was used for

measuring four quality of life domains.

Results Four physical frailty components (physical

unhealthy, difficulty in maintaining balance, difficulty in

walking and physical tiredness), one psychological frailty

component (feeling down) and one social frailty compo-

nent (lack of social support) predicted future scores on

quality of life domains, even after controlling for back-

ground characteristics and diseases.

Conclusion This longitudinal study showed that quality

of life is predicted by physical as well as psychological and

social frailty components. This finding emphasizes the

relevance of a multidimensional assessment of frailty. To

improve quality of life of older persons, special attention

should go to the screening and subsequent interventions

focusing on the frailty components difficulty in walking,

feeling down and lack of social support.

Keywords Frailty � Older people � Quality of life �
Tilburg Frailty Indicator � Predictive validity

Introduction

Frailty has become an increasingly relevant concept in

gerontology and geriatrics. However, there is still no con-

sensus on the definition of frailty [1]. The debate mainly

focused on whether frailty should be defined purely in

terms of biomedical factors (e.g., the phenotype of frailty)

[2] or whether psychological and social factors should be

included as well [3, 4]. According to more and more

researchers, an integral approach is needed to understand

the concept of frailty [3–7]; if the definition of frailty is

exclusively focused on biomedical factors, attention for the

older person as a whole will be jeopardized [3, 8].

After a literature study and consultation of experts, we

have proposed the following multidimensional definition of

frailty: ‘Frailty is a dynamic state affecting an individual who

experiences losses in one or more domains of human func-

tioning (physical, psychological, social), caused by the

influence of a range of variables and which increases the risk

of adverse outcomes’ [4, 9]. An integral conceptual model of

frailty was formulated, including both antecedents (life-

course determinants and diseases) and consequences of

frailty (disability, health care utilization, death) [10, 11].

Moreover, a multidimensional instrument for assessing

frailty, the Tilburg Frailty Indicator (TFI), was constructed

[12]. Employing the TFI, the Netherlands Institute for Social
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Research estimated that in the Netherlands, 24 % of com-

munity-dwelling persons aged 65 years and older was frail in

2007 [13]. Early identification of frail older persons is

important because frailty is predictive of adverse outcomes,

including disability [2, 14, 15], hospitalization [2], institu-

tionalization [16, 17] and mortality [2, 16, 17]. Cross-sec-

tional research shows that frailty is also associated with

reduced quality of life of older persons [12, 18–20].

Quality of life has been defined by the World Health

Organization Quality of Life Group (1995, p. 1405) as ‘an

individual’s perception of their position in life in the context

of the culture and value system in which they live and in

relation to their goals, expectations, standards and concerns’

[21]. This definition reflects the view that quality of life refers

to a subjective evaluation that is embedded in a cultural, social

and environmental context [22] and implies a broad assess-

ment of the concept related to many aspects of human life

[23]. Quality of life is not only an important variable in itself,

it also predicts adverse outcomes. For instance, poor quality

of life in community-dwelling persons aged 65 and older is a

predictor of nursing home placement as well as death within a

year, after controlling for disability and physical frailty [24].

Therefore, from a preventive interventions perspective, it is

important to attempt to predict quality of life.

A recent cross-sectional study carried out in a sample of

Dutch people aged 65 years and older showed that all

dimensions of frailty (physical, psychological, social),

assessed with the TFI, were associated with each quality of

life domain (physical health, psychological, social relations,

environmental) [25]. The cross-sectional study showed that

the physical frailty component physical tiredness and the

psychological frailty component feeling down were associ-

ated with each quality of life domain. The aim of this study

was to assess the predictive validity of the components of the

TFI for quality of life domains physical health, psychological,

social relations and environmental in community-dwelling

older persons in a longitudinal study. The present study is a

continuation at 4 years of follow-up of a previous published

study with 2-year follow-up that included frailty and quality

of life as well as other adverse outcomes [26]. This study not

only differs from the previous study and other studies [11, 12]

in time frame but also in focusing on the predictive potential

of frailty components rather than on dimensions of frailty;

frailty components are more specific, providing more guid-

ance for interventions by health care professionals.

Methods

Study population and data collection

The data used in this article are part of a larger study on frailty

[26, 27], based on a sample of 1,154 community-dwelling

older people (C75 years) randomly drawn from a register of

the municipality in Roosendaal (the Netherlands), a town of

78,000 inhabitants, in 2008. A total of 484 persons partici-

pated in the study (42 % response rate) [26, 27]. In June 2008,

the participants completed the TFI and the WHOQOL-BREF

and answered questions on socio-demographic background

characteristics and chronic diseases. A subset of all 484

respondents completed the same questionnaire again 2 years

later, in June 2010 (n = 261, 54 % response rate), and a subset

of those who participated in June 2010 once more, 2 years

later, in June 2012 (n = 196, 75 % response rate).

Informed consent for the collection and use of infor-

mation was obtained from all participants. Medical ethics

approval was not required since particular treatments or

interventions were not offered or withheld from respon-

dents as a consequence of participating in the study (the

main criterion in medical ethical procedures in the Neth-

erlands) [28].

Measures

Frailty

Frailty was assessed using part B of the TFI, a user-friendly

self-report questionnaire. Part B contains fifteen questions

on components of frailty [12]. Physical frailty consists of

eight components: unexplained weight loss, physical

unhealthy, difficulty in walking, difficulty in maintaining

balance, vision problems, hearing problems, lack of strength

in the hands and physical tiredness. Psychological frailty

includes problems with memory, feeling down, feeling

anxious or nervous and unable to cope with problems. Social

frailty consists of three components: living alone, lack of

social relations and lack of social support. Eleven items from

the TFI have two response categories, ‘yes’ and ‘no’; four

items have three response categories, ‘yes,’ ‘sometimes’ and

‘no’; the item problems with memory was dichotomized into

‘yes’ and ‘sometimes or no,’ the other three items (feeling

down, feeling anxious or nervous and lack of social rela-

tions) were dichotomized into ‘yes or sometimes’ and ‘no.’

The score ‘1’ was given per component if participants

reported a problem; the score ‘0’ was given if they reported

no problem. In previous studies using samples of commu-

nity-dwelling people, the TFI has shown good reliability and

construct validity [12, 29], and good predictive validity for

adverse outcomes disability and indicators of health care

utilization [26]. The TFI was also a powerful predictor of

death, independent of age, sex and education [30].

Quality of life

The WHOQOL-BREF was developed as a shortened ver-

sion of the WHOQOL-100 for use in situations in which
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Table 1 Participant characteristics (2008, n = 474; 2010, n = 261; 2012, n = 196)

Characteristic Dropouts in 2010

(n = 213)

2008 2010 2012

n (%) n (%) n (%) n (%)

mean ± SD mean ± SD mean ± SD mean ± SD

Background characteristics

Age 80.7 ± 3.9 80.2 ± 3.8 81.8 ± 3.7 83.4 ± 3.4

Sex, % of women 125 (58.7) 269 (56.8) 144 (55.2) 110 (56.1)

Marital status

Married or cohabiting 106 (49.8) 234 (49.5) 114 (43.8) 80 (40.8)

Not married 21 (9.9) 45 (9.5) 25 (9.7) 17 (8.7)

Divorced 6 (2.8) 15 (3.2) 11 (4.2) 10 (5.1)

Widowed 80 (37.6) 179 (37.8) 110 (42.3) 89 (45.4)

Ethnicity

Dutch 202 (95.3) 457 (96.6) 254 (97.3) 190 (96.9)

Other 10 (4.7) 16 (3.4) 7 (2.7) 6 (3.1)

Education

None or primary 89 (42.4) 179 (38.1) 85 (32.6) 69 (35.4)

Secondary 95 (45.2) 218 (46.4) 128 (49.0) 88 (45.1)

Higher 26 (12.4) 73 (15.5) 48 (18.4) 38 (19.5)

Monthly incomea

€600 or less 7 (3.7) 12 (2.8) 2 (0.8) 1 (0.5)

€601–€900 35 (18.4) 69 (15.9) 12 (5.1) 8 (4.3)

€901–€1200 40 (21.1) 106 (24.5) 61 (25.5) 47 (25.1)

€1201–€1500 29 (15.3) 56 (12.9) 37 (15.5) 34 (18.2)

€1501–€1800 29 (15.3) 66 (15.2) 33 (13.8) 21 (11.2)

€1801–€2100 26 (13.7) 48 (11.1) 28 (11.7) 28 (15.0)

€2101 or more 24 (12.6) 76 (17.6) 66 (27.6) 48 (25.7)

Chronic diseases

Number of chronic diseases 1.2 ± 1.1 1.3 ± 1.0 1.2 ± 1.0 1.3 ± 1.1

Diabetes mellitus 37 (17.4) 75 (15.8) 49 (18.9) 36 (18.6)

Chronic obstructive pulmonary disease 35 (16.4) 64 (13.5) 26 (10.0) 24 (12.4)

Cardiac disease 37 (17.4) 81 (17.1) 42 (16.2) 34 (17.5)

Cerebrovascular accidents 10 (4.7) 24 (5.1) 12 (4.6) 8 (4.1)

Peripheral arterial disease 29 (13.6) 56 (11.8) 28 (10.8) 22 (11.3)

Cancer 17 (8.0) 29 (6.1) 19 (7.3) 12 (6.2)

Rheumatoid arthritis or osteoarthritis 120 (56.6) 267 (56.6) 137 (52.9) 112 (57.7)

Physical components of frailty

Physical unhealthy 72 (34.3) 136 (29.1) 71 (27.2) 54 (27.6)

Unexplained weight loss 28 (13.2) 36 (7.6) 18 (6.9) 15 (7.7)

Difficulty in walking 117 (54.9) 227 (48.0) 113 (43.6) 98 (50.3)

Difficulty in maintaining balance 88 ((41.9) 164 (35.0) 84 (32.3) 76 (39.0)

Lack of strength in the hands 75 (35.2) 162 (34.2) 87 (33.5) 72 (36.9)

Physical tiredness 111 (52.1) 215 (45.5) 122 (47.1) 99 (50.5)

Poor hearing 84 (39.8) 172 (36.6) 95 36.7) 79 (40.5)

Poor vision 47 (22.4) 100 (21.4) 56 (21.5) 46 (23.6)

Psychological components of frailty

Problems with memory 23 (10.8) 45 (9.5) 18 (6.9) 12 (6.1)

Feeling down 95 (44.8) 189 (40.0) 104 (39.8) 78 (39.8)

Feeling nervous or anxious 79 (37.1) 145 (30.7) 68 (26.1) 53 (27.2)

Unable to cope with problems 39 (18.6) 70 (15.0) 38 (14.6) 36 (18.5)
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time is restricted, respondent burden must be minimized,

and when facet-level detail is unnecessary [31]. The

WHOQOL-BREF is a cross-cultural, self-report scale that

contains 24 items divided into four domains: physical health

(seven items), psychological (six items), social relations

(three items) and environmental (eight items). All items are

rated on a 5-point scale with a higher score indicating a

better quality of life [22]. Domain scores for the WHO-

QOL-BREF were calculated as usual by multiplying the

mean of all items included within the domain by a factor of

four [22]. Potential scores for each domain, therefore, range

from 4 to 20. The WHOQOL-BREF has good internal

consistency, test–retest reliability, discriminate validity,

criterion validity and concurrent validity [22, 31].

Socio-demographic background characteristics

The socio-demographic background characteristics con-

sidered were age (in years), sex, marital status (four cate-

gories), ethnicity (Dutch versus other), highest education

attained (three categories) and net household income

(seven categories). Table 1 presents a detailed description

of the answering categories.

Chronic diseases

Chronic diseases often negatively affect quality of life of

older people [32–34]. Following Puts et al. [35], seven self-

reported chronic diseases, most frequent in the older Dutch

population, were examined: diabetes mellitus, chronic

obstructive pulmonary disease, cardiac disease, cerebro-

vascular accidents, peripheral arterial disease, cancer and

rheumatoid arthritis or osteoarthritis. A previous study

among community-dwelling older persons found that

respondents’ self-reports on chronic diseases compared

with general practitioners’ information were fairly accurate

for most diseases studied [36]. The total number of self-

reported chronic diseases was used for analysis.

Analysis strategies

Before analyses were carried out, some variables were re-

coded. As in a previous study [11], dummies were created

for marital status (‘‘1’’ married or cohabiting and ‘‘0’’ rest),

and sex (‘‘1’’ woman, ‘‘0’’ man) and linear effects of age,

education, income and diseases were incorporated into the

analyses. The variable ethnicity was excluded from further

analyses because of the low incidence of non-Dutch

respondents (3.4 %). After creating total scores for the

quality of life domains, both Cronbach’s alpha and test–

retest reliabilities were calculated for these scales.

Correlations of the fifteen frailty components with each

of the four quality of life domains were tested as a first step

to assess the predictive validity of the individual frailty

components. Following Cohen, correlations were evaluated

as small (.1), medium (.3) or large (.5) [37]. Subsequently,

sequential linear regression analyses were run to verify

which frailty components of the TFI improved the pre-

diction of each quality of life domain, after controlling for

the effects of the socio-demographic background charac-

teristics, chronic diseases and the remaining frailty com-

ponents. We checked for multicollinearity using the VIF

and concluded there were no multicollinearity problems.

The sequential linear regression analyses consisted of three

blocks of variables assessed at baseline. The effect of

socio-demographic background characteristics was esti-

mated in the first block. The second block contained the

number of chronic diseases, and in the third block, the

fifteen individual frailty components of the TFI were added

to the model. We tested whether each block increased the

Table 1 continued

Characteristic Dropouts in 2010

(n = 213)

2008 2010 2012

n (%) n (%) n (%) n (%)

mean ± SD mean ± SD mean ± SD mean ± SD

Social components of frailty

Living alone 102 (47.9) 228 (48.1) 141 (54.0) 111 (56.6)

Lack of social relations 131 (61.5) 279 (59.0) 162 (62.1) 122 (62.2)

Lack of social support 38 (17.9) 78 (16.6) 35 (13.4) 26 (13.3)

Quality of life

Physical health 14.7 ± 2.9 15.1 ± 2.9 15.2 ± 2.9 15.0 ± 2.8

Psychological 14.6 ± 2.2 15.0 ± 2.2 15.0 ± 2.3 15.0 ± 2.2

Social relations 15.7 ± 2.7 15.9 ± 2.7 15.4 ± 2.9 15.5 ± 2.8

Environmental 15.5 ± 2.2 15.6 ± 2.2 15.7 ± 2.3 15.7 ± 2.3

SD standard deviation
a Twenty-three cases were missing dropouts, 41 cases were missing (2008), 22 cases were missing (2010) and 9 cases were missing (2012)
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prediction of each quality of life domain at baseline and

two and 4 years later, using the F test of change in R2.

Effect size was evaluated using Cohen’s f2, with values .02,

.15 and .35, representing small, medium and large effects,

respectively [37]. Effects of individual predictors were also

tested using the regression coefficients of the final model

including all three blocks. Given the actual sample size of

192 in 2012, the statistical power of testing one regression

coefficient in the final model is .8 if f2 = .04, whereas

power equals 1.00 for a medium effect size [38].

All statistical analyses were performed using SPSS

version 18.0 (SPSS, IBM Corp., Somers, NY, USA). All

reported p values are two-tailed.

Results

Scale and participant characteristics

The data of ten participants were excluded from the anal-

yses as they had too many omissions. With the exception of

the Cronbach’s alpha for the social relations scale, all

values were well above .7 on all three occasions; alpha for

the social relations scale varied from .59 to .64. Same-scale

correlations over time were also at least .7 (except for

social relations) for both the 2-year and 4-year interval. All

quality of life domain scores were strongly correlated, with

correlations varying from .41 to .73 at baseline, .52–.77 in

2010 and .47–.78 in 2012, with the strongest correlations

between the physical health and psychological scales.

Table 1 shows the descriptive statistics of the 474 par-

ticipants. Participants’ mean age at baseline was 80.2 years

(SD = 3.8) and 56.8 % were women; 37.8 % of the par-

ticipants were widowed. Analyses of dropouts showed sig-

nificantly different scoring (p \ .05) on many variables

from participants who did not drop out. More particularly,

those who dropped out in 2010 were older and scored worse

on physical and psychological quality of life, and the frailty

components unexplained weight loss, difficulty in walking,

difficulty in maintaining balance, physical tiredness and

feeling nervous or anxious, than those who did not drop out.

Correlations between frailty components and quality

of life domains

Table 2 shows the correlations between fifteen components

of frailty and the four quality of life domains and their

significance. Nine components (five physical, three psy-

chological and one social) predicted each quality of life

domain on most, if not all, occasions. Six components, i.e.,

three physical (unexplained weight loss, poor hearing and

poor vision), one psychological (problems with memory)

and two social (living alone and lack of social relations)

components have zero or small (\.3) correlations with the

corresponding or other quality of life domain.

Five physical frailty components (physical unhealthy,

difficulty in walking, difficulty in maintaining balance, lack

of strength in the hands and physical tiredness) correlated

on average strongly (about .5) with the corresponding

quality of life physical health domain on all occasions.

Three psychological frailty components (feeling down,

feeling nervous or anxious and unable to cope with prob-

lems) on average correlated medium to strong (on average

.37) with their corresponding quality of life domain, but

these correlations became weaker over time. The five

physical and three psychological components correlated

about strongly with the psychological quality of life

domain, and these three psychological components corre-

lated about equally with the physical and psychological

quality of life domains. Of the social frailty components,

only lack of social support had generally weak correlations,

but only with the social and environmental quality of life

domains. The environmental domain generally correlated

strongest (about .3) with the aforementioned five physical

components, but also correlated (up to .3) with the three

psychological and the lack of social support component.

Regression analyses

Table 3 presents the results of the sequential regression

analyses on the four quality of life domains. Total

explained variances were highest for 2008 (except for

social relations with highest total explained variance

(32 %) for 2010) and lowest for 2012, but explained

variances did not decrease much, from 64 to 55 % for

physical health, 55–44 % for psychological, 30–25 % for

social and 43–34 % for environmental quality of life.

Turning to the effects of blocks of variables, the five

background characteristics together explained physical

health, psychological (except for 2012) and environmental

quality of life, but never more than 10 % of the variance.

They did not explain social relations quality of life. The

number of chronic diseases increased the explained vari-

ances of all quality of life domains on all occasions, with

small to medium increases for social (f2 from .038 to .071;

f2 values not shown in Table 3), environmental (.065–.12),

and psychological (.12–.16), and large increase for physical

(.25–.39). Subsequently adding the frailty components

resulted in the largest increase in explained variance of all

domains on all occasions, with medium to large increases

for social (f2 from .19 to .34), and large increases for

physical (.62–.97), psychological (.52–.89) and environ-

mental (.28–.49).

We interpret the effect of one predictor on a quality of

life domain, only if its effect is significant on at least two

Qual Life Res (2014) 23:2289–2300 2293
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occasions. In this way, we check for the problem of testing

multiple hypotheses [39]. Women had higher social and

environmental quality of life than men up to 4 years later.

Higher education predicted better future physical health,

psychological and environmental quality of life. Higher

income predicted lower psychological and social quality of

life. Age and marital status did not predict future quality of

life after controlling for the effects of all other predictors,

whereas the number of chronic diseases only predicted

physical health quality of life up to 2 years later.

Physical frailty components difficulty in walking and

physical tiredness had a negative effect on both physical

health and psychological quality of life. Difficulty in

maintaining balance had a negative effect on physical

health, whereas physical unhealthy had a negative effect on

environmental quality of life. Unexplained weight loss,

lack of strength in the hands, poor hearing and poor vision

had no consistent effect on quality of life. Finally, none of

the physical components had an effect on social quality of

life. Of the four psychological frailty components, only

feeling down had a consistent significant negative effect on

psychological quality of life. The three other psychological

components also had negative effects on the quality of life

domains, but these effects were not consistently significant.

Of the social frailty components, lack of social support

consistently predicted lower psychological, social and

environmental quality of life, but not physical health

quality of life. Living alone and lack of social relations had

no consistent negative effect on quality of life.

Discussion

The generally high correlations across time indicate that

inter-individual differences in quality of life of older per-

sons are fairly stable over time. The finding that quality of

life domains were strongly correlated suggests there is one

underlying quality of life higher-order dimension in older

persons, although the multidimensionality of quality of life

is widely accepted [21–23]. The best predictor of quality of

life domains was the block of frailty components, under-

lining the importance of considering frailty and its com-

ponents when attempting to predict future quality of life.

The frailty components’ importance is further supported by

their prediction of quality of life on all four domains

4 years later.

Although the effect of frailty components as a whole

was large, the effect of individual predictors after con-

trolling for the effects of all other predictors was small.

This is characteristic of results of regression analysis when

predictors are moderately to highly correlated, since

regression analysis tests the unique contribution of each

predictor and not the effect shared by the predictor. This

should be kept in mind when interpreting the results of our

analysis.

Of the background characteristics being female, higher

education and lower income were associated with higher

scores on at least two of four quality of life domains. Our

finding that being a woman is associated with higher

quality of life is supported by Lee et al. [40] and Gobbens

et al. [25]. Other studies also observed a positive associa-

tion between higher education and quality of life [41, 42],

whereas other studies found no such association [43, 44].

Our finding that lower income is associated with higher

quality of life is striking and differs from that of our pre-

vious Dutch cross-sectional study [25] and a study in

Canada and Brazil [23]. No consensus currently exists on

effects of these socio-demographic characteristics on

quality of life [40]. More knowledge about the effects of

these characteristics on older people’s quality of life is

needed as population aging becomes a reality worldwide.

In our study, the number of chronic diseases only

improved the prediction of quality of life physical health in

2008 and 2010, after controlling for the other variables.

Chronic diseases are acknowledged to affect especially the

physical domain of quality of life of older persons nega-

tively [45–47].

The regression analyses showed that particularly four

physical, one psychological and one social frailty compo-

nent predicted future quality of life. The physical frailty

components were physical unhealthy, difficulty in main-

taining balance, difficulty in walking and physical tiredness.

The last two correspond roughly to criteria of the phenotype

of frailty (slowness and poor endurance), a frequently cited

operational definition of frailty, developed by Fried et al.

[2]. Two cross-sectional studies employing this phenotype

observed the strongest negative effect on quality of life of

poor endurance and slowness [18, 48]. In our longitudinal

study, difficulty in walking was the most powerful predictor

of quality of life, especially in the physical domain. This

finding contrasts with a recent cross-sectional Dutch study

that found mainly an effect of physical tiredness on quality

of life [25]; possibly the difference can be explained by the

difference in mean age of the participants, 80.2 years

(SD = 3.8) (at baseline) and 73.4 years (SD = 5.8) [25]. It

is important to consider difficulty in walking for assessment

of quality of life of older people. In addition, slowness is

also a predictor for the onset of functional dependence [49,

50], cognitive impairment [49], institutionalization [49, 51]

and mortality [49, 52].

The effect of psychological frailty component feeling

down is corroborated by our cross-sectional study [25] and

other studies. For example, Baernholdt et al. [53] found

that more depression was associated with poorer health-

related quality of life, social functioning and emotional

well-being, and Bilotta et al. [19] demonstrated that

Qual Life Res (2014) 23:2289–2300 2297
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depression negatively affected quality of life independently

of physical frailty status. Another study points to the need

for an effective treatment of depression in older people

living alone in order to improve their quality of life [54].

Only one social frailty component, lack of social sup-

port, predicted future quality of life domains, namely

social, environmental and also psychological. Other studies

also demonstrate the significant contribution of social

support to the prediction of quality of life [55, 56] and as a

buffer to stress [55]. A qualitative study by Puts et al. [57]

on the meaning of quality of life for older persons in the

Netherlands concluded that when participants’ health was

poor, there was a shift from health to social contacts as the

most important aspect to quality of life. Moreover, a recent

longitudinal study showed that social frailty, consisting of

living alone, lack of social contacts and lack of social

support, was associated with receiving nursing-care and the

number of contacts with health care professionals [26]. All

these findings underline the importance of distinguishing

and assessing social frailty when predicting quality of life

and other adverse outcomes. However, our findings suggest

that the social dimension of frailty and the social quality of

life domain need further examination. The number of

components related to the social frailty dimension is lower

than the number of components related to physical and

psychological dimensions. This probably resulted in both a

low reliability of the social quality of life scale and the

lowest additional explained variance by the social frailty

components.

Our study includes several strengths. To our knowledge,

this study is the first to predict quality of life of older

persons 2 and 4 years after a multidimensional assessment

of frailty, consisting of physical, psychological and social

components. In addition, we used two validated question-

naires, the TFI for measuring frailty [12, 26] and the

WHOQOL-BREF for measuring quality of life [22, 31].

A limitation of our study were the response rates (42 %

at baseline, 54 % in 2010, 40 % in 2012), which were

lower than in another study in the Netherlands that used the

TFI for measuring frailty (77 %) [58]. The response rate in

the latter study was probably higher because older people

were asked to participate by a general practitioner; par-

ticipants’ mean age was lower (77.2 vs. 80.2) too. Our

analysis of dropouts revealed that age and the related lower

scores on physical and psychological quality of life and

health-related variables were indeed related to dropout.

This does not imply, however, that the associations

between quality of life domains and the other variables will

be different for participants and those who dropped out. A

second limitation is the low Cronbach’s alpha (.59–.64) for

the quality of life domain social relations, which is prob-

ably related to the limited numbers of items (three) of this

domain. Third, it is important to consider the effects of

potential overlap between the wording of some frailty

components and quality of life items. We identified three

TFI components that show clear overlap with two WHO-

QOL-BREF items. One TFI component on social support

clearly relates to one item on social support of the quality

of life domain social relations and two TFI components

(feeling down, feeling nervous or anxious) clearly relates to

the same item of the quality of life domain psychological.

But these three frailty components were not only associated

with the related quality of life domains, but also to at least

one other quality of life domain.

Health and social care professionals have a major task in

detecting frail older persons at an early stage in order to

avoid unnecessary loss of quality of life and to make timely

preventive or curative interventions possible. Developing

and implementing interventions is an essential next step in

increasing quality of life of frail older persons. A recent

study showed that Hartslag Limburg, a community-based

cardiovascular diseases prevention program in the Nether-

lands, had no beneficial effect on people’s physical and

mental quality of life after 5 years of intervention [59].

There is a great need to further examine the use of physical,

psychological, social and environmental interventions to

improve quality of life of community-dwelling older people.

In conclusion, this longitudinal study showed that quality

of life domains physical health, psychological, social rela-

tions and environmental are predicted by different compo-

nents of frailty. This finding emphasizes the relevance of a

multidimensional assessment of frailty. Based on our find-

ings, to improve quality of life of older persons, special

attention should go to the screening and subsequent inter-

ventions focusing on the frailty components difficulty in

walking, feeling down and lack of social support.

Conflict of interest None declared.
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