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Abstract: The present study aimed to examine the prediction of quality of life by frailty and 

disability in a baseline sample of 479 Dutch community-dwelling people aged 75 years or older 

using a follow-up period of 8 years. Regarding frailty, we distinguish between physical, psycholog-

ical, and social frailty. Concerning physical disability, we distinguish between limitations in perform-

ing activities in daily living (ADL) and instrumental activities in daily living (IADL). The Tilburg 

Frailty Indicator (TFI) and the Groningen Activity Restriction Scale (GARS) were used to assess 

frailty domains and types of disability, respectively. Quality of life was determined by the WHOQOL-

BREF containing physical, psychological, social, and environmental domains. In our study, 53.9% of 

participants were woman, and the mean age was 80.3 years (range 75–93). The study showed that 

psychological frailty predicted four domains of quality of life and physical frailty three. Social frailty 

was only found to be a significant predictor of social quality of life and environmental quality of life. 

ADL and IADL disability proved to be the worst predictors. It is recommended that primary 

healthcare professionals (e.g., general practitioners, district nurses) focus their interventions pri-

marily on factors that can prevent or delay psychological and physical frailty, thereby ensuring that 

people’s quality of life does not deteriorate. 

Keywords: older people; quality of life; frailty; disability; activities of daily living; instrumental 

activities of daily living; WHOQOL-BREF 

 

1. Introduction 

The Department of Economic and Social Affairs of the United Nations forecasts that, 

worldwide, the number of people aged ≥65 years will rise from 761 million in 2021 to 1.6 

billion in 2050. In addition, globally, the number of people aged ≥80 years is rising even 

faster (155 million in 2021 versus 459 million in 2050) [1]. This a result of many factors, e.g., 

longer life expectancy and low fertility [2]. Population aging creates multiple challenges in 

which a distinction can be made between the cultural challenges (ensuring that older peo-

ple can live their lives with dignity and purpose), social challenges (optimising the age of 

retirement), and biological challenges (retaining a high level of mental and physical capac-

ity) [3]. Moreover, population aging provides financial challenges, e.g., an increase in 

healthcare costs. In particular, developed countries are struggling to find money for retire-

ment income [4]. 

To cope with the challenges presented by the aging population, policies and services in 

many countries in the world are focused on aging in place. The World Health Organization 

Citation: Gobbens, R.J.J.; van der 

Ploeg, T. The Prediction of Quality of 

Life by Frailty and Disability among 

Dutch Community-Dwelling People 

Aged 75 Years or Older. Healthcare 

2024, 12, 874. h�ps://doi.org/ 

10.3390/healthcare12090874 

Academic Editor: Elias Mpofu 

Received: 4 March 2024 

Revised: 15 April 2024 

Accepted: 20 April 2024 

Published: 23 April 2024 

 

Copyright: © 2024 by the authors. 

Licensee MDPI, Basel, Swi�erland. 

This article is an open access article 

distributed under the terms and 

conditions of the Creative Commons 

A�ribution (CC BY) license 

(h�ps://creativecommons.org/license

s/by/4.0/). 



Healthcare 2024, 12, 874 2 of 19 
 

 

Centre for Health Development defines aging in place as “meeting the desire and ability of 

people through the provision of appropriate services and assistance to remain living rela-

tively independently in the community in his or her current home or an appropriate level 

of housing” [5]. Because aging in place has become an important topic, it is essential to 

understand the quality of life of community-dwelling older people and the influencing 

factors of their quality of life. 

Quality of life is increasingly an important concept in medical, psychological, and 

social studies [6]. It can be considered a highly relevant outcome measure when public 

policy is evaluated [7]. However, there is no consensus yet on defining it [8], though ex-

perts do agree that quality of life is a multidimensional and dynamic concept consisting of 

both objective and subjective components [6]. 

A definition of quality of life, which is often referred to, is developed by the World 

Health Organization. This definition emphasizes the subjective components of quality of 

life and states as follows: “An individual’s perception of their position in life and in relation 

to their goals, expectations, standards, and concerns” [9]. Based on a thematic synthesis 

of the perspectives of community-dwelling older people themselves, including 48 qualitative 

studies, nine quality-of-life domains were identified: role and activity, relationships, emo-

tional comfort, financial security, autonomy, health perception, a�itude and adaptation, 

home and neighborhood, and spirituality [10]. 

Several instruments are available for assessing quality of life, including specific 

measures designed to be relevant in certain subpopulations; for example, people with di-

abetes mellitus [11], or generic measures that can be used across a wide range of popula-

tions, including the Medical Outcomes Study 36-Item Short Form (SF-36) health survey 

[12] and the World Health Organisation Quality of Life—short form (WHOQOL-BREF) 

[13]. 

In the context of the aging population, frailty and disability are relevant concepts. 

After all, both are associated with advanced age and may lead to adverse outcomes among 

older people, such as an increase in healthcare utilization [14,15] and premature death [16–

19]. 

Many experts indicate that disability is a potential consequence of frailty. The Euro-

pean, Canadian, and American Geriatric Advisory Panel argued that frailty should be con-

sidered as a predisability state [20]. This is confirmed by a more recent systematic review 

and meta-analysis, including 20 studies, showing that frailty in community-dwelling older 

people is a significant predictor of incident and worsening disability [21]. 

In addition to the aforementioned adverse outcomes (increase in healthcare utiliza-

tion, premature death), frailty and physical disability are associated with lower quality of 

life among older people living in the community [22,23]. However, it should be noted that in 

the systematic review focusing on the associations between frailty and quality of life, 11 

cross-sectional studies and only two longitudinal studies were included, and the corre-

sponding meta-analysis consisted exclusively of cross-sectional studies (N = 4) [22]. Lon-

gitudinal studies focusing on the association between physical disability and quality of life 

among community-dwelling older people are even rarer. We found a 12-year longitudinal 

study aimed at identifying different pa�erns of development of quality of life among Chi-

nese older people [24]. Those who did not exhibit any disability reported a higher level of 

quality of life over time. 

The present study aimed to examine the prediction of quality of life by frailty and 

physical disability in a sample of Dutch community-dwelling people aged 75 years or 

older using a follow-up period of 8 years. Traditionally, frailty was defined primarily as 

having limitations in physical functioning. The phenotype of frailty by Fried et al. is a 

good example of this because it includes five physical criteria by which to determine 

whether an older individual is frail: low physical activity, weakness, unintentional weight 

loss, slow walking speed, and exhaustion [25]. We deliberately took a broad approach; so 

we were not only focused on physical frailty, but also on psychological and social frailty [26]. 

Focusing only on physical frailty potentially encourages a fragmentation of care. Also, 
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previous studies have demonstrated that the effects of physical, psychological, and social 

frailty on quality of life are different. For example, in a cross-sectional study including 671 

Dutch citizens aged ≥70 years, it was shown that feeling alone, a component belonging to 

social frailty, was the only component associated with all quality-of-life facets of the 

WHOQOL-OLD [27]. In another Dutch study, also using the WHOQOL-OLD, the corre-

lations between the three frailty domains and the quality-of-life facets were not equally 

strong (e.g., physical frailty and sensory abilities: −0.462, p-value < 0.001 versus social 

frailty and sensory abilities: −0.189, p-value < 0.01) [28]. 

Concerning physical disability, we distinguish between limitations in performing ac-

tivities in daily living (ADL) and instrumental activities in daily living (IADL). Examples 

of ADL are washing and drying your whole body, standing up and si�ing in a chair, and 

ge�ing in and out of bed. Doing “heavy” household activities (e.g., mopping, cleaning 

the windows, and vacuuming), making the beds, and doing the shopping are examples of 

IADL. The la�er is considered a less severe form of disability [29]. This is supported by the 

finding in a Dutch study among 377 older people (aged ≥70 years) that 54.6% had at least 

one ADL disability and 67.4% had at least one IADL disability [23]. 

Our general hypothesis is that higher scores on the frailty and disability subscales 

lead to poorer quality of life as measured with the WHOQOL-BREF questionnaire. 

2. Methods 

2.1. Study Population and Data Collection 

In June 2008, a sample of 1154 community-dwelling people aged 75 years or older 

was randomly drawn from the municipality of Roosendaal in the Netherlands, a munici-

pality with 78,000 inhabitants. A questionnaire including the Tilburg Frailty Indicator 

(TFI) [26], the Groningen Activity Restriction Scale (GARS) [30,31], and questions about 

socio-demographic characteristics was sent to the people in the sample. A total of 484 

people completed the questionnaire. For the TFI and the GARS, see Appendices A and B, 

respectively. For 8 consecutive years, the people who belonged to the sample were asked 

to complete the same questionnaire. In this study, we will present the results of five meas-

urements (baseline, 2 years later, 4 years later, 6 years later, and 8 years later). The sample 

was previously mainly used for frailty studies, e.g., focusing on the psychometric proper-

ties of the TFI [26,32]. 

2.2. Frailty Measurements 

The TFI was used to assess frailty of older people [26]. In this study, we used the data 

from five determinants in Part A of the TFI: gender, age, education, income, and multimor-

bidity. Furthermore, we used the data of 15 components of frailty of Part B of the TFI. 

These 15 components are distributed over four domains: physical frailty (eight compo-

nents), psychological frailty (four components), and social frailty (three components). The 

components of physical frailty are being physically unhealthy, unexplained weight loss, 

difficulty in walking, difficulty in maintaining balance, poor hearing, poor vision, lack of 

strength in the hands, and physical tiredness. The components of psychological frailty are 

having problems with memory, feeling down, feeling nervous or anxious, and being un-

able to cope with problems. Finally, social frailty includes living alone, lack of social rela-

tions (loneliness), and lack of social support. The scores range from 0 to 8 for the physical, 

0 to 4 for the psychological, and 0 to 3 for the social domains of frailty. Higher scores reflect 

a higher level of frailty. The TFI has demonstrated good psychometric properties among 

Dutch community-dwelling older people [26,32]. For the questionnaire, see Appendix A. 

2.3. Disability Measurements 

The GARS, a self-reported questionnaire, was used to assess disability among older 

people. The GARS contains two subscales: the activities of daily living (ADL) subscale, 

with 11 items, and the instrumental activities of daily living (IADL) subscale, with seven 
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items. Each of the 18 items has four ranked response categories, indicating the extent to 

which the respondent has difficulty performing an activity. The scores on the GARS ADL 

subscale and IADL subscale range from 11 to 44 and 7 to 28, respectively. Higher scores 

refer to more ADL and IADL disability. The GARS has been validated in the Netherlands 

and demonstrated to have good psychometric properties to assess disability among older 

people [30,31]. For the questionnaire, see Appendix B. 

2.4. Quality of Life Measurements 

The WHOQOL-BREF questionnaire was used to assess the health-related quality of 

life of older people [13]. This questionnaire was developed as an abbreviated version of 

the WHOQOL-100 for use in situations in which the burden of the respondent burden 

should be as limited as possible, and time is restricted [33]. This WHOQOL-BREF consists 

of 26 questions. The first two questions refer to the overall quality of life and satisfaction 

with general health. The remaining 24 questions, which we have used in the present 

study, are distributed over four domains: physical health (seven questions), psychological 

(six questions), social relations (three questions), and environmental (eight questions). Each 

question features a Likert scale ranging from one to five. The total score for each domain 

is calculated as the mean of the responses to the underlying questions multiplied by 4. 

Higher scores indicate a higher quality of life in each domain. Many studies have demon-

strated that the WHOQOL-BREF has good properties in determining the quality of life 

among people aged ≥50 years [33–35]. For the questionnaire, see Appendix C. 

2.5. Outcomes, Predictors, and Adjustment Variables 

The repeated quality-of-life-domain scores (physical, psychological, social, environ-

mental) at the five time points (at baseline, 2 years later, 4 years later, 6 years later, and 8 

years later) were used as outcome variables. We used the frailty domain scores (physical 

frailty, psychological frailty, and social frailty) and the scores on types of disability (ADL 

and IADL) at baseline as predictor variables. The variables gender, age, education, income, 

and multimorbidity from Part A of the TFI (see Appendix A) acted as adjustment variables. 

2.6. Ethical Considerations 

For this study, medical ethics approval was not necessary as particular treatments or 

interventions were not offered or withheld from respondents. The integrity of the respond-

ents was not encroached upon as a consequence of participating in the present study, which 

is the main criterion in medical–ethical procedures in the country where this study was 

conducted (The Netherlands) [36]. The study was conducted according to the guidelines 

for good clinical practice. The researchers did not make the questionnaire long, so the bur-

den on participants (people aged 75 years or older) was limited; the average time for com-

pleting the questionnaire was only about 20 min. In addition, the questionnaire contained 

measures (WHOQOL-BREF, TFI, GARS) that have already been used in many previous 

studies among older people [32,37–40], and from this, it was found that the target group 

is perfectly capable of completing these measures. 

2.7. Statistical Analysis 

The internal consistency of the items within the quality-of-life-domain scores (physi-

cal, psychological, social, environmental) at each of the five time points was measured 

with the Cronbach alpha statistic. A value of Cronbach alpha > 0.60 was considered as 

an indication of consistency [41]. Generalized estimating equations (GEE) is a statistical 

technique used to analyze correlated response data [42,43]. GEE is particularly useful in 

medical, social sciences, and behavioral sciences research, where subjects are followed over 

time, and measurements are taken at several time points. In our study, GEE was used for 

the analysis of the outcome variables (quality-of-life-domain scores) over time, first with 

just the predictor variables (frailty domains, types of disability) and then with the 
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predictor variables and the adjustment variables (gender, age, education, income, multi-

morbidity) together. For the GEE analysis, we used the se�ings “exchangeable” for the 

correlation structure and “Gaussian” for the distribution family. For all analyses, we used 

R version 4.1.2 [44]. A p-value < 0.05 was considered significant. 

3. Results 

This section starts with the results of the consistency analyses of the items within the 

quality-of-life-domain scores (physical, psychological, social, environmental) at each of the 

five time points (Table 1). The distribution (in percentages) of the adjustment variables, gen-

der, age, education, income, and multimorbidity, at the five time points is presented in 

Table 2. The results of the GEE analyses (unadjusted and adjusted) for the four quality-

of-life outcomes (physical, psychological, social, environmental) with the predictors and 

the adjustment variables are presented in Tables 3–6. 

For the four quality-of-life-domain scores, at each time point, the value of the 

Cronbach alpha was >0.6 (Table 1). This result justifies the use of mean domain scores 

based on the item scores within each domain. 

Table 1. Cronbach alpha. 

Domain T = 0 T = 2 T = 4 T = 6 T = 8 

Physical 0.87 0.86 0.88 0.85 0.83 

Psychological 0.77 0.79 0.78 0.72 0.80 

Social 0.63 0.67 0.71 0.68 0.73 

Environmental 0.79 0.83 0.84 0.82 0.74 

Table 2 shows the distribution (in percentages) of the adjustment variables at each 

time point as they were used in the GEE analyses. At all five time points, more women 

than men participated in our study. At T = 0, the mean age of the participants was 80.3 

years (range 75–93). At T = 8, the percentage of people aged 80 years or older is lower than 

at T = 0 (32.1% versus 47.3%). This also applies to the percentage of older people with 

multimorbidity (32.1% at T = 8 versus 46.4% at T = 0). However, the differences overall in 

percentages are not substantial. 

Table 2. Adjustment variables per time point (%). 

 
T = 0  

(n = 347) 

T = 2  

(n = 197) 

T = 4  

(n = 155) 

T = 6  

(n = 103) 

T = 8  

(n = 81) 

Gender      

Man 46.1 47.7 45.2 48.5 46.9 

Woman 53.9 52.3 54.8 51.5 53.1 

Age      

Younger than 80 52.7 54.3 58.7 65.0 67.9 

80 or older 47.3 45.7 41.3 35.0 32.1 

Education      

Primary or secondary 83.6 80.7 80.0 77.7 77.8 

Higher 16.4 19.3 20.0 22.3 22.2 

Income in euro      

1800 or less 69.5 69.0 65.2 62.1 61.7 

More than 1800 30.5 31.0 34.8 37.9 38.3 

Multimorbidity      

None or one 53.6 56.9 60.6 57.3 67.9 

Two or more 46.4 43.1 39.4 42.7 32.1 
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Table 3 shows the results of the GEE analysis (unadjusted and adjusted) for the “Phys-

ical QoL score”. All predictor variables, except “social frailty score”, showed p-values < 

0.05 after adjustment. 

Table 3. Physical QoL score. 

 
Unadjusted Adjusted 

Coefficient p-Value Coefficient p-Value 

Intercept 19.63 <0.001 19.83 <0.001 

Frailty score     

Physical health −0.63 <0.001 −0.57 <0.001 

Psychological −0.49 <0.001 −0.41 <0.001 

Social relations −0.13 0.174 −0.14 0.155 

Disability score     

ADL −0.14 <0.001 −0.17 <0.001 

IADL −0.07 0.003 −0.06 0.033 

Adjustment variables     

Gender   0.19 0.314 

Age   0.14 0.413 

Education   0.10 0.690 

Income   0.05 0.815 

Multimorbidity   −0.62 0.002 

The results of the GEE analysis for the “Psychological QoL score” are presented 

in Table 4. Both the physical and psychological frailty scores were significant (unadjusted 

and adjusted) (p-values < 0.001). Also, the adjusted “ADL disability score” was significant 

(p-value 0.006). The predictor variables “social frailty score” and “IADL disability score” 

showed p-values ≥ 0.05 (unadjusted and adjusted) and were, therefore, not significant. 

Table 4. Psychological QoL score. 

 
Unadjusted Adjusted 

Coefficient p-Value Coefficient p-Value 

Intercept 17.52 <0.001 17.37 <0.001 

Frailty score     

Physical health −0.23 <0.001 −0.23 <0.001 

Psychological −0.77 <0.001 −0.72 <0.001 

Social relations −0.03 0.705 −0.09 0.327 

Disability score     

ADL −0.04 0.067 −0.07 0.006 

IADL −0.02 0.282 −0.01 0.563 

Adjustment variables     

Gender   0.45 0.003 

Age   0.18 0.244 

Education   0.36 0.068 

Income   0.05 0.789 

Multimorbidity   0.10 0.529 

Regarding the outcome “social QoL score”, the variables “psychological frailty score” 

and “social frailty score” showed p-values < 0.05 after adjustment, see Table 5. None of the 

disability types were found to be a significant predictor of the “social QoL score”. 
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Table 5. Social QoL score. 

 
Unadjusted Adjusted 

Coefficient p-Value Coefficient p-Value 

Intercept 16.33 <0.001 16.32 <0.001 

Frailty score     

Physical health −0.22 0.006 −0.16 0.071 

Psychological −0.47 <0.001 −0.45 0.002 

Social relations −0.72 <0.001 −0.98 <0.001 

Disability score     

ADL 0.06 0.175 −0.02 0.627 

IADL 0.01 0.836 0.05 0.234 

Adjustment variables     

Gender   1.62 <0.001 

Age   0.47 0.070 

Education   0.23 0.503 

Income   −0.19 0.523 

Multimorbidity   −0.42 0.134 

For the outcome “environmental QoL score”, all frailty scores are significant after 

adjustment (p-values < 0.05), see Table 6. The ADL and IADL scores were not significant 

predictors of the “environmental QoL score”. 

Table 6. Environmental QoL score. 

 
Unadjusted Adjusted 

Coefficient p-Value Coefficient p-Value 

Intercept 17.91 <0.001 17.24 <0.001 

Frailty score     

Physical health −0.29 <0.001 −0.28 <0.001 

Psychological −0.51 <0.001 −0.45 <0.001 

Social relations −0.34 0.001 −0.38 <0.001 

Disability score     

ADL −0.03 0.313 −0.05 0.131 

IADL −0.01 0.676 0.01 0.837 

Adjustment variables     

Gender   0.60 0.002 

Age   0.09 0.592 

Education   0.46 0.039 

Income   0.74 <0.001 

Multimorbidity   0.02 0.900 

4. Discussion 

With the aging population and the policy focused on aging-in-place quality of life among 

community-dwelling older people is an important issue these days. Because frailty and dis-

ability are also more common in an aging population, we aimed to examine the prediction 

of quality of life among community-dwelling older people by three frailty domains (phys-

ical, psychological, social) and two types of disability (ADL, IADL), assessed by the vali-

dated self-report questionnaires TFI [26] and GARS [30,31]. Gender, age, education, in-

come, and multimorbidity acted as adjustment variables. We used a Dutch sample con-

sisting of 479 individuals aged 75 years or older. Following a baseline measurement, we 

conducted measurements on them after 2, 4, 6, and 8 years. We hypothesized that higher 

scores on the frailty and disability subscales lead to poorer quality of life. 
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Our study showed that psychological frailty predicted all four domains of quality of life 

(physical health, psychological, social relations, environmental) assessed with the self-re-

port questionnaire WHOQOL-BREF significantly, unadjusted, and adjusted. Seven of the 

eight p-values were <0.001. Physical frailty predicted three quality-of-life domains signifi-

cantly, unadjusted, and adjusted: physical quality of life, psychological quality of life, and 

environmental quality of life. Social frailty was the worst predictor. This frailty domain 

was only found to be a significant predictor of social quality of life and environmental 

quality of life, unadjusted and adjusted. Regarding the two types of disability, ADL disa-

bility was found to be a significant predictor of physical quality of life (unadjusted and 

adjusted) and psychological quality of life (adjusted). IADL disability predicted physical 

quality of life significantly (unadjusted and adjusted). 

Our main finding is that the psychological frailty domain predicted all four quality-of-

life domains of the WHOQOL- BREF. This finding cannot be confirmed by other studies. 

Only one validation study, using the same sample, is known to have shown that psycho-

logical frailty did not predict the domains of the WHOQOL-BREF using regression analy-

sis and a follow-up period of 2 years [32]. However, in a cross-sectional study including 

a sample of 257 Greek older people (aged >60 years), psychological frailty assessed with 

the TFI was significantly correlated with all domains of the WHOOQL-BREF (all p-values 

< 0.001) [45]. Psychological frailty operationalised according to the TFI consists of four 

components: problems with memory, feeling down, feeling nervous or anxious, and feel-

ing unable to cope with problems. Studies have been conducted on the predictive value 

of these individual frailty components for the quality of life of older people. A Dutch cross-

sectional study among 1031 people aged ≥65 years showed that both frailty domains as-

sessed with the TFI contain several components associated with the four quality of life 

domains of the WHOQOL-BREF significantly [46]. The psychological frailty component 

“feeling down” was associated with all four domains, even after adjusting for the effects of 

all other variables in the model, including all other frailty components of the TFI and back-

ground characteristics of the participants. Feeling down refers to depression, which was also 

found to be associated with poor quality of life independently of physical frailty in a cross-

sectional study on community-dwelling older people with reference to an outpatient geri-

atric service in Italy [47]. The TFI psychological frailty component “feeling nervous or anx-

ious” is also known to be associated with scores on quality-of-life domains [27,29]. In the 

study referenced earlier, this component had significant effects on the physical, psycholog-

ical, and environmental quality-of-life domains of the WHOQOL-BREF [46]. We recom-

mend future longitudinal studies aimed at examining the prediction of quality of life by 

psychological frailty using the WHOQOL-BREF. 

In contrast to the lack of studies aimed at predicting quality of life by psychological 

frailty, the prediction of quality of life by physical frailty has often been a subject of 

study. Our finding that physical frailty predicted quality of life is supported by a meta-

analysis including four cross-sectional studies showing that physical frailty operational-

ised according to the phenotype of frailty by Fried et al. [25] was associated with lower 

mental and physical quality-of-life scores on the SF-36 [22]. Of the physical frailty com-

ponents, the components “physical inactivity” and “physical tiredness”, in particular, are 

very decisive for older people’s quality of life assessed with the WHOQOL-BREF [46] but 

also assessed with the WHOQOL-OLD [27]. 

As mentioned in the introduction, longitudinal studies focusing on the prediction of 

quality of life by physical disability are scarce. As a result, we can only compare our find-

ings with results from cross-sectional studies. In Germany, ADL and IADL disability were 

only associated with the domain “physical health” of the WHOQOL-BREF in subjects 

aged ≥70 years [48]. In a Dutch sample of 377 individuals aged 75 years or older, ADL 

disability and IADL disability significantly explained the variance of the score on the phys-

ical and mental dimensions of quality of life [23], assessed with the Short-Form Health 

Survey (SF-12) [49]. In China, older people with limitations in mobility reported a lower 
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quality of life [50], assessed with the Five-Dimensional European Quality of Health Scale 

(EQ-5D). 

Our study has shown that psychological frailty and physical frailty are important predic-

tors of life among community-dwelling older people. The components of these domains of 

frailty constitute focal points to intervene aimed at preventing or delaying lower quality 

of life. In a systematic review and meta-analysis of controlled trials focused on the effec-

tiveness of psychosocial services for depression and anxiety (two components of psychological 

frailty) in Chinese older people, it was observed that an overall significant treatment effect was 

present; in-person and home-based interventions provided by nurse practitioners appeared 

to be statistically significant [51]. A more recent systematic review and meta-analysis aiming 

to evaluate the efficacy of telemedicine interventions to reduce depression and anxiety demon-

strated that telemedicine interventions are feasible, and improvement in depression or anxi-

ety was demonstrated in multiple studies [52]. Many studies have been conducted on in-

terventions aimed at preventing or delaying the occurrence of physical frailty compo-

nents. Based on 10 cohort studies, it was concluded that a higher level of physical activity 

was associated with lower odds of physical frailty and multidimensional frailty, including 

psychological and social components of frailty [53]. It also appears, although still with lim-

ited evidence, that volunteer-led interventions, including resistance exercise training, can 

improve frailty status among community-dwelling older people [54]. Another important 

component for the development of physical frailty is nutrition; this involves both quanti-

tative (energy intake) and qualitative (nutrient quality) factors [55]. For example, multi-

nutrient supplementations significantly improved handgrip strength [56]. Healthcare pro-

fessionals, such as general practitioners, nurses, and physical therapists, should be knowl-

edgeable about the effectiveness of interventions and should apply proven effective inter-

ventions in their practice to prevent or delay frailty so that the quality of life of older people 

does not deteriorate further. Since frailty can be considered a precursor of disability [20], 

interventions targeting frailty may also contribute to preventing and delaying disability, 

thereby potentially preventing or delaying well-known adverse outcomes of disability 

such as increased healthcare utilization and premature death [14,17]. 

Some limitations of our study should be noted. Firstly, the TFI and the GARS were 

used to assess physical, psychological, and social frailty and ADL and IADL disability, re-

spectively. Both are self-report scales that lack performance-based measures. Integrating 

both self-report and performance-based measures could offer a more comprehensive under-

standing of both concepts. However, a cross-sectional study including a sample of 135 

people (mean age 73.8 years; SD 7.0) suggested substituting performance-based criteria 

with self-report questions in defining the frailty phenotype by Fried et al. [25] due to the 

substantial agreement between the two measures [57]. In another study among 349 indi-

viduals aged 80 years or older, it was found that self-reported ADL and IADL disability 

closely corresponded with performance-based measurements [58]. Secondly, at baseline, the 

sample comprised 479 older individuals, aged ≥75 years, with a mean age of 80.3 years (SD 

3.8). However, a considerable number of participants were lost during the 8-year follow-

up period. This has implications for the generalizability of the findings to the wider Dutch 

population and their external validity. In a prior study, it was demonstrated that 162 indi-

viduals from this cohort passed away between the years 2008 and 2015. Notably, both 

frailty and disability, evaluated using the TFI and GARS, respectively, were predictive of 

mortality [16,17]. Thirdly, regarding the multivariable analysis, adjustments were made 

for gender, age, education, income, and multimorbidity. The inclusion of other variables 

in this analysis (e.g., ethnicity, marital status) could potentially yield different outcomes. 

In addition to these limitations, our study also boasts several strengths. Notably, we em-

ployed three widely recognized instruments (TFI, GARS, and WHOQOL-BREF) to assess 

frailty, disability, and quality of life, respectively. The psychometric properties, including 

reliability and validity, of these instruments are robust [26,30–35]. Moreover, we conducted 

five measurements among individuals aged 75 years or older at baseline, enabling us to per-

form a Generalized Estimating Equations (GEE) analysis spanning 8 years. 
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5. Conclusions 

In this study among Dutch community-dwelling people aged 75 years or older, we 

showed that psychological and physical frailty in particular, assessed with the TFI, pre-

dicted quality of life, measured with the WHOQOL-BREF. The prediction of quality of life 

by social frailty and the two types of disability (ADL, and IADL) proved to be much more 

limited. Therefore, we recommend that healthcare professionals focus their interventions 

primarily on factors that can prevent or delay psychological and physical frailty, thereby 

ensuring that people’s quality of life does not deteriorate. 
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Appendix A. Tilburg Frailty Indicator Questionnaire 

Part A Determinants of Frailty 

1. What is your gender? 

□ male 

□ female 

2. What is your age? 

... years 

3. What is your marital status? 

□ married or living with partner 

□ unmarried 

□ separated or divorced 

□ widow or widower 

4. In which country were you born? 

□ The Netherlands 

□ Former Dutch East Indies 

□ Suriname 

□ Netherlands Antilles 

□ Turkey 

□ Morocco 

□ Other, namely................ 

5. What is the highest level of education you have completed? 

□ none or primary education 

□ secondary education 

□ higher professional or university education 

6. Which category indicates your net monthly household income in euro? 
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□ 600 or less 

□ 601–900 

□ 901–1200 

□ 1201–1500 

□ 1501–1800 

□ 1801–2100 

□ 2101 or more 

7. Overall, how healthy would you say your lifestyle is? 

□ healthy 

□ not healthy, not unhealthy 

□ unhealthy 

8. Do you have two or more diseases and/or chronic disorders? 

□ yes 

□ no 

9. Have you experienced one or more of the following events during the past year? 

□ the death of a loved one 

□ serious illness yourself 

□ a serious illness in a loved one 

□ a divorce or ending of an important intimate relationship 

□ a traffic accident 

□ a crime 

10. Are you satisfied with your home living environment? 

□ yes 

□ no 

Part B Components of Frailty 

B1 Physical Components 

11. Do you feel physically healthy? 

□ yes 

□ no 

12. Have you lost a lot of weight recently without wishing to do so? (“a lot” is: 

6 kg or more during the last six months, or 3 kg or more during the last month) 

□ yes 

□ no 

13. Do you experience problems in your daily life due to difficulty in walking? 

□ yes 

□ no 

14. Do you experience problems in your daily life due to difficulty maintaining your 

balance? 

□ yes 

□ no 

15. Do you experience problems in your daily life due to poor hearing? 

□ yes 

□ no 

16. Do you experience problems in your daily life due to poor vision? 

□ yes 

□ no 

17. Do you experience problems in your daily life due to lack of strength in your 

hands? 
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□ yes 

□ no 

18. Do you experience problems in your daily life due to physical tiredness? 

□ yes 

□ no 

B2 Psychological Components 

19. Do you have problems with your memory? 

□ yes 

□ sometimes 

□ no 

20. Have you felt down during the last month? 

□ yes 

□ sometimes 

□ no 

21. Have you felt nervous or anxious during the last month? 

□ yes 

□ sometimes 

□ no 

22. Are you able to cope with problems well? 

□ yes 

□ sometimes 

□ no 

B3 Social Components 

23. Do you live alone? 

□ yes 

□ no 

24. Do you sometimes miss having people around you? 

□ yes 

□ sometimes 

□ no 

25. Do you receive enough support from other people? 

□ yes 

□ no 

Appendix B. Groningen Activity Restriction Scale Questionnaire 

1. Can you dress yourself? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

2. Can you get in and out of bed? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

3. Can you stand up from si�ing in a chair? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 
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□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

4. Can you wash your face and hands? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

5. Can you wash and dry your whole body? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

6. Can you get on and off the toilet? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

7. Can you feed yourself? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

8. Can you get around in the house (if necessary with a cane)? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

9. Can you go up and down the stairs? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

10. Can you walk outdoors (if necessary with a cane)? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

11. Can you take care of your feet and toenails? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

12. Can you prepare breakfast or lunch? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

13. Can you prepare dinner? 

□ Yes, I can do it fully independently without any difficulty 
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□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

14. Can you do “light” household activities (for example, dusting and tidying up)? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

15. Can you do “heavy” household activities (for example mopping, cleaning the 

windows and vacuuming)? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

16. Can you wash and iron your clothes? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

17. Can you make the beds? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

18. Can you do the shopping? 

□ Yes, I can do it fully independently without any difficulty 

□ Yes, I can do it fully independently but with some difficulty 

□ Yes, I can do it fully independently but with great difficulty 

□ No, I cannot do it fully independently, only with someone’s help 

Appendix C. Quality of Life Questionnaire 

1. How would you rate your quality of life? 

□ Very poor 

□ Poor 

□ Neither poor nor good 

□ Good 

□ Very good 

2. How satisfied are you with your health? 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 

□ Satisfied 

□ Very satisfied 

3. To what extent do you feel that physical pain prevents you from doing what you 

need to do? 

□ Not at all 

□ A small amount 

□ A moderate amount 

□ A great deal 

□ An extreme amount 
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4. How much do you need any medical treatment to function in your daily life? 

□ Not at all 

□ A small amount 

□ A moderate amount 

□ A great deal 

□ An extreme amount 

5. How much do you enjoy life? 

□ Not at all 

□ A small amount 

□ A moderate amount 

□ A great deal 

□ An extreme amount 

6. To what extent do you feel your life to be meaningful? 

□ Not at all 

□ A small amount 

□ A moderate amount 

□ A great deal 

□ An extreme amount 

7. How well are you able to concentrate? 

□ Not at all 

□ Slightly 

□ Moderately 

□ Very 

□ Extremely 

8. How safe do you feel in your daily life? 

□ Not at all 

□ Slightly 

□ Moderately 

□ Very 

□ Extremely 

9. How healthy is your physical environment? 

□ Not at all 

□ Slightly 

□ Moderately 

□ Very 

□ Extremely 

10. Do you have enough energy for everyday life? 

□ Not at all 

□ Slightly 

□ Somewhat 

□ To a great extent 

□ Completely 

11. Are you able to accept your bodily appearance? 

□ Not at all 

□ Slightly 

□ Somewhat 

□ To a great extent 

□ Completely 

12. Have you enough money to meet your needs? 

□ Not at all 
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□ Slightly 

□ Somewhat 

□ To a great extent 

□ Completely 

13. How available to you is the information you need in your daily life? 

□ Not at all 

□ Slightly 

□ Somewhat 

□ To a great extent 

□ Completely 

14. To what extent do you have the opportunity for leisure activities? 

□ Not at all 

□ Slightly 

□ Somewhat 

□ To a great extent 

□ Completely 

15. How well are you able to get around physically? 

□ Not at all 

□ Slightly 

□ Moderately 

□ Very 

□ Extremely 

16. How satisfied are you with your sleep? 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 

□ Satisfied 

□ Very satisfied 

17. How satisfied are you with your ability to perform your daily living activities? 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 

□ Satisfied 

□ Very satisfied 

18. How satisfied are you with your capacity for work 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 

□ Satisfied 

□ Very satisfied 

19. How satisfied are you with yourself? 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 

□ Satisfied 

□ Very satisfied 

20. How satisfied are you with your personal relationships? 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 
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□ Satisfied 

□ Very satisfied 

21. How satisfied are you with your sex life? 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 

□ Satisfied 

□ Very satisfied 

22. How satisfied are you with the support you get from your friends? 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 

□ Satisfied 

□ Very satisfied 

23. How satisfied are you with the conditions of your living place? 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 

□ Satisfied 

□ Very satisfied 

24. How satisfied are you with your access to health services? 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 

□ Satisfied 

□ Very satisfied 

25. How satisfied are you with your transport? 

□ Very dissatisfied 

□ Fairly dissatisfied 

□ Neither satisfied nor dissatisfied 

□ Satisfied 

□ Very satisfied 

26. How often do you have negative feelings such as blue mood, despair, anxiety or 

depression? 

□ Never 

□ Infrequentely 

□ Sometimes 

□ Frequentely 

□ Always 
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