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Introduction

Vitality is one of the five intrinsic capacity (IC) domains 
defined by the World Health Organization (WHO) and that 
strongly contribute to a healthy aging (1, 2). Despite its 
importance for determining the health trajectories during aging, 
no consensus exists about the best operational definition of 
vitality, in particular among vulnerable older adults living in 
nursing homes (NH). 

According to the Oxford English Dictionary, vitality is 
defined as “the state of being strong and active; energy” (3). 
In previous studies, the concept of vitality was often connected 
to that of psychological energy, aliveness, meaning in life and 
self-esteem (4-6). One of the most widely used questionnaires 
to assess health-related quality of life, the 36-Item Short 
Form Survey (SF-36) (7), evaluates vitality using four 
subjective questions about feelings of energy, with limited 
usability among NH residents (8). Previous researches have 
also recognized the importance of a physical component for 
assessing vitality (9, 10). To the best of our knowledge, the 
best operational definition of vitality able to predict clinical 
outcomes in NH residents has never been determined or even 
investigated. Furthermore, whether vitality should be defined 
as a psychological feeling of energy, a physical test or a 
combination of both remains to be established. From a clinical 
standpoint, having an easy assessment of vitality could facilitate 

the detection of people at risk of adverse outcomes in NH 
residents.

The purpose of this study was to investigate the predictive 
value of three different operational definitions of vitality (ie, 
mental vitality, physical vitality, or a combination of both) on 
functional ability, hospitalization and mortality in NH residents 
using data from a 1-year observational study.

 
Methods

We performed secondary analysis from the “Incidence 
of pNeumonia and related ConseqUences in nursing home 
Resident” (INCUR) study (11). Concisely, the INCUR study 
was a prospective observational study aimed at evaluating 
the incidence of pneumonia events in institutionalized people 
over a period of 12 months. The study protocol and more 
detailed information on the methods have been previously 
described (11). The study was conducted in 13 nursing homes 
in southwestern France and involved 800 participants. Inclusion 
criteria were 1) to be 60 or more years old and 2) to present an 
activity daily living (ADL) score between 2 and 5 (the French 
GIR score, which varies from 1 to 6, with 6 representing a 
fully independent individual (12)). Exclusion criteria were 1) to 
live in the NH for less than 30 days at the moment of baseline 
data collection and 2) refusal to participate at the study by the 
patient or his/her family. 
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The study protocol was approved by the Ethical Committee 
of the Centre Hospitalier Universitaire de Toulouse which 
waived the need for a participants’ signed consent because this 
observational study made part of current clinical practices. All 
participants and/or proxies were informed about the research 
activity and left free to accept or refuse their participation. 

Participants
From the 800 participants recruited, 541 had the required 

data to operationalize vitality. The average age was 
88 years old (83-91) and 72% of the sample were women. 
Sociodemographic data was collected from the medical records 
of the patients. Eligible participants received three clinical 
evaluations (at baseline, 6 and 12 months) during the follow-up. 

Vitality
We defined mental vitality using the following three 

questions of the 10-item Geriatric Depression Scale (GDS) 
(13): 1) Are you basically satisfied with your life? (YES=0, 
NO=1); 2) Do you feel that your life is empty? (NO=0, 
YES=1); 3) Do you feel full of energy? (YES=0, NO=1). A 
total score of zero defined people with high vitality, whereas a 
score between one and three defined people with low vitality. 
Physical vitality was assessed using the hand grip strength 
test which is a vital sign and a marker of physical energy (14). 
Hand grip strength (HGS) was measured twice with each hand 
using a hand-held dynamometer (model Jamar) and the average 
of the best results obtained with both hands has been used for 
the analyses. The threshold of HGS was defined as the 75th 
percentile (15) among males and females separately (physical 
vitality = HGS ≥23 kg in males and ≥ 13.5 kg in females). 
Combined vitality (very low or very high) was defined as 
meeting vitality criteria for both mental and physical vitality.

Outcome Measures
Three outcomes were evaluated: 1-year evolution of ADL 

(i.e. bathing, dressing, toileting, transferring, continence, and 
feeding) scores, which varies from six (i.e. independent) to zero 
(i.e. completely dependent) (16). It was assessed at baseline, 6 
months and 12 months. The 1-year risk of hospitalizations (yes/
no) and mortality were investigated using the date to the first 
event for hospitalization and the date of death for mortality. 

Confounders
All models were adjusted for the following potential 

confounders: age, sex, duration of institutionalization, 
instrumental activity of daily living (IADL) (17), short physical 
performance battery (SPPB) score (18), mini nutritional 
assessment (MNA) (19) and the Charlson comorbidity index 
(20).

Statistical analysis
Descriptive statistics are presented as median and 

interquartile ranges, absolute numbers and percentages as 

appropriate. Baseline comparisons between individuals with 
high or low vitality were tested using the chi-square test and 
the Wilcoxon rank sum test, as appropriate. A linear mixed-
effect regression model adjusted for confounders was used for 
analyzing the evolution of ADL score between high and low 
vitality. Adjusted means for each group were obtained from 
the models and between-group adjusted mean differences 
were calculated for each time point. Sensitivity analyses were 
performed by removing individuals diagnosed with dementia 
and/or depression (n=279). For the incidence of hospitalization 
and mortality, Kaplan-Meier graphs and Cox proportional 
hazard models adjusted for confounders were run. For 
participants who developed the event, we calculated time to 
event in months using time to first hospitalization and time 
to date of death for mortality. Participants not experiencing 
the event were censored at their follow-up time. Statistical 
significance was determined as p<0.05. Analyses were 
performed using Stata version 14.0 (StataCorp, College Station, 
Texas).

Results

The characteristics of the population at baseline according 
to their vitality status (high vs. low vitality) across vitality 
definitions are shown in table 1. For the 541 participants, 
204 (37.7%), 139 (25.7%) and 52 (9.6%) were rated as 
individuals with high vitality according to mental, physical 
and combined definitions, respectively. At baseline, compared 
to low vitality, subjects with high vitality in all of the three 
definitions operationalized were significantly younger, had 
lower depressive symptoms, better physical performance and 
higher ADL scores. 

Evolution of ADL score 
ADL scores significantly decreased after the 1-year follow-

up among participants with low vitality and high vitality, 
according to all definitions (Table 2). Participants classified 
with high physical vitality presented a lower ADL decrease 
compared to participants with low physical vitality (mean 
between-group difference: -0.3, SE = 0.1; p = 0.02). On 
the other hand, people with high mental vitality showed a 
statistically significant higher decrease in ADL, compared 
to the low mental vitality individuals (mean between-group 
difference: 0.3, SE = 0.1; p = 0.02). No between-group 
differences were observed according to the combined definition 
of vitality.

A sensitivity analysis was performed by removing subjects 
with dementia and/or depression (n=279) (Table S1). The non-
demented and/or depressed residents with very low vitality had 
a significant decline in ADL after 1 year, while participants 
with very high vitality did not. However, mean between-group 
difference in the evolution of the ADL score between very high 
and very low vitality was not statistically significant. 
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Hospitalization
Of the 511 individuals with data on vitality and 

hospitalization, 180 were hospitalized during the follow-
up. For the combined vitality definition, Cox regression 
analysis showed a reduction in the risk of hospitalization in 
individuals with very vitality, compared to very low vitality, 
after adjustments (Table 3). No differences in hospitalization 
between vitality groups were found in separate models for 
physical and mental vitality after adjusting for confounders.

Mortality
Of the 532 individuals with data on vitality and death, 89 

events were recorded. Residents with high physical vitality 
had a significantly lower mortality rate (table 3), even after 
adjustments. No other associations were found for mortality risk 
between vital and non-vital subjects according to both mental 
and combined vitality definitions.

Discussion 

This study shows that NH residents with very high vitality 
using a definition that combines HGS (physical vitality) and 
three questions from the GDS (mental vitality) was associated 
with a decreased risk of hospitalization. Moreover, individuals 
classified as high physical vitality were associated with a 
decreased risk of mortality and a lower decrease of ADL score. 
However, high mental vitality was associated with a worsening 
of the ADL score. 

To our knowledge, the objective measurement of vitality 
per se has never been studied in this population. In our study, 
NH residents with very high vitality had a decreased risk 
of hospitalization, compared to individuals with very low 
vitality. Consequently, poor HGS is a surrogate marker for 
adverse events and has been shown to be related with a higher 
risk of hospitalization (21). Also, in the same cohort of our 
study, lack of energy (measured with one of the questions 
of the GDS scale) was shown to be associated with a higher 
risk of hospitalization (22). As such, combining these two 

Table 2
Evolution of the ADL score at 6 and 12 months among nursing home residents according to the three definitions of vitality (men-

tal, physical and combined)

Mental Vitality’

High vitality Low vitality High vitality p Low vitality p Between group Adjusted 
Mean Difference (Standard 

Error; p)

β Coefficient for 
time-by-Vitality Group 

interaction (95% CI; p)a

ADL ADL Score
(Standard Error)

Within Group Adjusted Mean Difference (Standard Error)a,b

T0 3.1 (0.1) 3.0 (0.1)

T6 2.4 (0.1) 2.6 (0.1) -0.7 (0.1) <0.001 -0.4 (0.1) <0.001 0.2 (0.1; 0.1)    - 0.2 (-0.5 to -0.01; 0.04)

T12 2.3 (0.1) 2.6 (0.1) -0.8 (0.1) <0.001 -0.4 (0.1) <0.001 0.3 (0.1; 0.02)  - 0.3 (-0.6 to -0.1; 0.006)

Physical Vitality’’

High vitality Low vitality High vitality p Low vitality p Between group Adjusted 
Mean Difference (Standard 

Error; p)

β Coefficient for 
time-by-Vitality Group 

interaction (95% CI; p)a

ADL ADL Score (Standard Error) Within Group Adjusted Mean Difference (Standard Error)a,b

T0 3.2 (0.1) 3.0 (0.1)

T6 2.7 (0.1) 2.4 (0.1) -0.5 (0.1) <0.001 -0.5 (0.1) <0.001 -0.2 (0.1; 0.1) - 0.001 (-0.2 to 0.2; 0.9)

T12 2.7 (0.1) 2.4 (0.1) -0.5 (0.1) <0.001 -0.6 (0.1) <0.001 -0.3 (0.1; 0.02) 0.1 (-0.1 to 0.4; 0.4)

Combined Vitality’’’

High vitality Low vitality High vitality p Low vitality p Between group Adjusted 
Mean Difference (Standard 

Error; p)

β Coefficient for 
time-by-Vitality Group 
interaction (95% CI; p)

ADL ADL Score (Standard Error) Within Group Adjusted Mean Difference (Standard Error)a,b

T0 3.1 (0.2) 3.0 (0.1)

T6 2.5 (0.2) 2.5 (0.1) -0.5 (0.2) 0.004 -0.5 (0.1) <0.001 0.02 (0.2; 0.9) -0.01 (-0.4 to 0.4; 0.9)

T12 2.5 (0.2) 2.5 (0.01) -0.6 (0.2) 0.002 -0.5 (0.1) <0.001 0.02 (0.2; 0.9) 0.06 (-0.5 to 0.3; 0.7)

a. Negative values indicates decrease in the ADL score compared to ADL at T0; b. The ADL score at T0 was the reference value; Analysis adjusted for age, sex, duration of institutionalization, 
IADL, SPPB, MNA and Charlson Comorbidity Index at inclusion, post  6 months and post 12 months; ‘Mental Vitality defined as a Score of 0 based on three questions from the Geriatric 
Depression Scale, ‘‘Physical Vitality defined as HGS≥23Kg in male and ≥13.5 Kg in female (4th quartile), ‘‘‘Combined  Vitality defined as presenting both Mental and Physical 
vitality, °ADL; Activity of Daily Living; (Mental Vital group: 204, Mental Low Vitality group: 337) patients were entered into the regression model (adjusted for age, sex, duration of 
institutionalization, IADL, SPPB, MNA and Charlson Comorbidity Index)
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measurements could be a potential screening tool to predict 
adverse events in this population. Further studies are needed to 
confirm this hypothesis. 

In our sample, participants with high physical vitality 
presented lower ADL score decline over time. Furthermore, 
among a subsample of non-demented individuals, very high 
vitality was associated with better ADL score evolution, 
compared to individuals with very low vitality. These results 
are in accordance with a study that showed that community-
dwelling older adults with low vitality has been associated 
with higher risk of frailty and lower IADL scores (23). 
More interestingly, residents with high mental vitality had 
significantly worsened ADL scores compared low vitality, 
but such result was not observed among a subsample of non-
demented and non-depressed individuals. This indicates that 
mental vitality measured with 3 items from the GDS may not 
be adequate for this population. Penninx and colleagues (24) 
found that lower emotional vitality, which included anxiety, 
depressive symptoms and happiness was related to subsequent 
new disability and mortality in disabled older women. That 
study suggests that a broader definition of mental vitality is 
probably needed in order to improve its predictive value in NH 
residents with various cognitive disorders. 

Moreover, people with high physical vitality had a 
significantly lower mortality risk compared to individuals with 
low physical vitality. This result is not surprising because it 
has been widely demonstrated that HGS is also a predictor of 
mortality (25, 26). As far as mental and combined vitality is 
concerned, the risk of mortality between high vitality and low 
vitality were statistically similar. More studies with longer 
follow-ups are needed to assess if vitality defined by the 
combination of physical measures and psychology-related 
subjective items can be considered as a potential predictor of 
mortality in the NH setting.

To the best of our knowledge, this is the first study that 
has operationalized a definition of vitality that covers both a 
psychological aspect and an objectively measured physical 
assessment in the NH setting, while previous studies focused 

mainly on one of the two aspects only (27-29). Other strengths 
of our study are the prospective design and the relatively large 
sample size of NH residents; even though the 1-year follow-
up is a short time length for most populations, in very old and 
vulnerable people, such as those living in NH, significant and 
clinically meaningful declines were observed (eg, almost 20% 
of the population died). Limitations are also worth mentioning: 
NH residents are particularly more at risk of adverse events, 
which means the results of this study are not generalizable to 
community-dwelling older adults; we used a within-study cut-
off for HGS due to the lack of a well-established clinical cut-off 
for this measurement in NH subjects. NH residents had lower 
ADL scores already at baseline, rendering it difficult to observe 
a decline in ADLs (30) due to a potential floor effect.

Conclusions and Implications

In conclusion, this is the first study investigated the 
predictive value of three potential definitions of vitality among 
the institutionalized elderly population. Very high vitality 
combining physical and psychological elements was associated 
with a lower risk of hospitalization, whereas HGS (physical 
vitality) was associated with a reduced risk of mortality. High 
mental vitality was associated with worsening of ADL in 
the total sample, but not in the subsample of non-demented 
subjects, suggesting this vitality definition, when employed 
alone, may be not appropriate for the very old and vulnerable 
population living in NH.  Larger studies, with longer 
observation periods and using different measurements of mental 
vitality are needed to determine the best operational definition 
of vitality in this population. 
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Table 3
Incidence of mortality and hospitalization according to each definition of vitality

Model Mental Vitality’ Physical Vitality’’ Combined Vitality’’’

HR [95% CI] p HR [95% CI] p HR [95% CI] p

Mortality (adjusted for age and sex) n=532, 89 events 1.1 [0.7,1.7] 0.5 0.2 [0.1,0.5] 0.001 0.6 [0.2,1.6] 0.3

Mortality (adjusted for age, sex, duration of institutionalization, IADL, SPPB, 
MNA, CCI and AMTS) n=416, 89 events

1.2  [0.7,2.1] 0.3 0.3 [0.1,0.7] 0.009 0.6 [0.2,1.8] 0.4

First hospitalization (adjusted for age and sex) n=511, 180 events 0.7 [0.5,0.9] 0.004 0.7 [0.4,1.0] 0.051 0.5 [0.2,0.9] 0.03

First hospitalization (adjusted for age, sex, duration of institutionalization, IADL, 
SPPB, MNA, CCI and AMTS) n=416, 180 events

0.7 [0.5,1.0] 0.09 0.7 [0.4,1.0] 0.1 0.4 [0.2,0.9] 0.038

Cox regression analysis adjusted for age and sex then age, sex duration of institutionalization, IADL, SPPB, MNA, CCI and AMTS, displaying the associations of mental, physical and 
total vitality with mortality and first hospitalization; ‘Mental Vitality defined as a Score of 0, ‘‘Physical Vitality defined as HGS≥23Kg in male and ≥13.5 Kg in female, ‘‘‘Combined Vitality 
defined as presenting both Mental and Physical vitality; HR, hazard ratio; CI, confidence interval; IADL, Instrumental Activity if Daily Living; SPPB, Short Physical Performance Battery; 
MNA, Mini Nutritional Assessment test; CCI, Charlson Comorbidity Index; AMTS, Abbreviated Mental Test Score.



VITALITY IN NURSING HOME RESIDENTS

J Nutr Health Aging
Volume 24, Number 1, 2020

42

Conflict of interests: No conflict of interests is present.

Ethical Standards: The INCUR study followed the principles of the Delcaration of 
Helsinki and the ethical standards complied. The study protocol was approved by the Ethics 
Committee of the Centre Hospitalier de Toulouse and the Consultative Committee for the 
Treatment of Research Information on Health. 

Open Access: This article is distributed under the terms of the Creative Commons 
Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/), 
which permits use, duplication, adaptation, distribution and reproduction in any medium 
or format, as long as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons license and indicate if changes were made.

References
 
1.  WHO, 2018. WHO | Clinical Consortium on Healthy Ageing http://www.who.int/

ageing/health-systems/clinical-consortium/en/2. Accessed October 10th 2018
2.  Organization WH, 2015. World report on ageing and health. World Health 

Organization, 
3.  Vitality (2018). In Oxford Dictionary. Retrieved from https://www.

oxfordlearnersdictionaries.com/us/definition/english/vitality?q=vitality 
4.  Ryan RM, Frederick C. On energy, personality, and health: Subjective vitality as a 

dynamic reflection of well-being. Journal of personality 1997;65 (3):529-565
5.  Bartsch LJ, Butterworth P, Byles JE, Mitchell P, Shaw J, Anstey KJ. Examining the 

SF-36 in an older population: analysis of data and presentation of Australian adult 
reference scores from the Dynamic Analyses to Optimise Ageing (DYNOPTA) 
project. Quality of Life Research 2011;20 (8):1227-1236

6.  Avlund K. Fatigue in older adults: an early indicator of the aging process? Aging 
clinical and experimental research 2010;22 (2):100-115

7.  Ware Jr JE, Sherbourne CD. The MOS 36-item short-form health survey (SF-36): I. 
Conceptual framework and item selection. Medical care:1992;473-483

8.  Andresen EM, Gravitt GW, Aydelotte ME, Podgorski CA. Limitations of the SF-36 
in a sample of nursing home residents. Age and Ageing 1999;28 (6):562-566. 
doi:10.1093/ageing/28.6.562

9.  Sayer AA, Syddall HE, Martin HJ, Dennison EM, Roberts HC, Cooper C. Is grip 
strength associated with health-related quality of life? Findings from the Hertfordshire 
Cohort Study. Age and Ageing 2006;35 (4):409-415. doi:10.1093/ageing/afl024

10.  Samuel D, Rowe P, Hood V, Nicol A. The relationships between muscle strength, 
biomechanical functional moments and health-related quality of life in non-elite older 
adults. Age and Ageing 2011;41 (2):224-230. doi:10.1093/ageing/afr156

11.  Demougeot L, Rolland Y, Gérard S, Pennetier D, Duboué M, Vellas B, Cesari M. 
Incidence and economical effects of pneumonia in the older population living in 
French nursing homes: design and methods of the INCUR study. BMC public health 
2013;13 (1):861

12.  Coutton V. Évaluer la dépendance à l’aide de groupes iso-ressources (GIR): une 
tentative en France avec la grille aggir. Gérontologie et société 2001;24 (4):111-129

13.  Sheikh JI, Yesavage JA. Geriatric Depression Scale (GDS): recent evidence and 
development of a shorter version. Clinical Gerontologist: The Journal of Aging and 
Mental Health, 1986

14.  Rantanen T, Guralnik JM, Foley D, Masaki K, Leveille S, Curb JD, White L. Midlife 
Hand Grip Strength as a Predictor of Old Age Disability. JAMA 1999;281 (6):558-
560. doi:10.1001/jama.281.6.558

15.  Mathiowetz V, Kashman N, Volland G, Weber K, Dowe M, Rogers S. Grip and pinch 
strength: normative data for adults. Arch Phys Med Rehabil 1985;66 (2):69-74

16.  Katz S, Downs TD, Cash HR, Grotz RC. Progress in development of the index of 
ADL. The gerontologist 1970;10 (1_Part_1):20-30

17.  Lawton MP, Brody EM. Assessment of older people: self-maintaining and 
instrumental activities of daily living. The gerontologist 1969;9 (3_Part_1):179-186

18.  Guralnik JM, Simonsick EM, Ferrucci L, Glynn RJ, Berkman LF, Blazer DG, Scherr 
PA, Wallace RB. A short physical performance battery assessing lower extremity 
function: association with self-reported disability and prediction of mortality and 
nursing home admission. Journal of gerontology 1994;49 (2):M85-M94

19.  Guigoz Y, Vellas B, Garry PJ. Assessing the nutritional status of the elderly: The Mini 
Nutritional Assessment as part of the geriatric evaluation. Nutrition reviews 1996;54 
(1):S59-S65

20.  Charlson M, Szatrowski TP, Peterson J, Gold J. Validation of a combined comorbidity 
index. Journal of clinical epidemiology 1994;47 (11):1245-1251

21.  Legrand D, Vaes B, Matheï C, Adriaensen W, Van Pottelbergh G, Degryse J-M. 
Muscle Strength and Physical Performance as Predictors of Mortality, Hospitalization, 
and Disability in the Oldest Old. Journal of the American Geriatrics Society 2014;62 
(6):1030-1038. doi:doi:10.1111/jgs.12840

22.  Zengarini E, Hoogendijk EO, Pérez-Zepeda MU, Ruggiero C, Mecocci P, Vellas 
B, Cesari M. Lack of energy and negative health-related outcomes in nursing home 
residents: Results from the INCUR Study. Journal of the American Medical Directors 
Association 2016;17 (6):525-529

23.  Giudici KV, de Souto Barreto P, Soriano G, Rolland Y, Vellas B, Group MD. 
Defining Vitality: Associations of Three Operational Definitions of Vitality with 
Disability in Instrumental Activities of Daily Living and Frailty among Elderly over 
a 3-Year Follow-Up (MAPT Study). The journal of nutrition, health & aging, 2019; 
doi:10.1007/s12603-019-1175-0

24.  Penninx BW, Guralnik JM, Bandeen-Roche K, Kasper JD, Simonsick EM, Ferrucci 
L, Fried LP. The protective effect of emotional vitality on adverse health outcomes in 
disabled older women. J Am Geriatr Soc 2000;48 (11):1359-1366

25.  Gale CR, Martyn CN, Cooper C, Sayer AA. Grip strength, body composition, and 
mortality. International journal of epidemiology 2006;36 (1):228-235

26.  Sasaki H, Kasagi F, Yamada M, Fujita S. Grip strength predicts cause-specific 
mortality in middle-aged and elderly persons. The American journal of medicine 
2007;120 (4):337-342

27.  Penninx BW, Guralnik JM, Bandeen-Roche K, Kasper JD, Simonsick EM, Ferrucci 
L, Fried LP. The protective effect of emotional vitality on adverse health outcomes in 
disabled older women. Journal of the American Geriatrics Society 2000;48 (11):1359-
1366

28.  Boehm JK, Peterson C, Kivimaki M, Kubzansky L. A prospective study of positive 
psychological well-being and coronary heart disease. Health Psychology 2011;30 
(3):259

29.  Salguero A, Martínez-García R, Molinero O, Márquez S. Physical activity, quality of 
life and symptoms of depression in community-dwelling and institutionalized older 
adults. Archives of gerontology and geriatrics 2011;53 (2):152-157

30.  Kojima G. Prevalence of frailty in nursing homes: a systematic review and meta-
analysis. Journal of the American Medical Directors Association 2015;16 (11):940-945


