Qual Life Res (2015) 24:2701-2711
DOI 10.1007/s11136-015-1004-9

CrossMark

@

Predicting factors of health-related quality of life
in octogenarians: a 3-year follow-up longitudinal study

Assumpta Ferrer'? - Francesc Formiga®* - Oriol Cunillera®® - M. Jesiis Megido™® -
Xavier Corbella®*” - Jesiis Almeda®>® - Octabaix Study Group'?

Accepted: 24 April 2015 /Published online: 24 May 2015
© Springer International Publishing Switzerland 2015

Abstract

Purpose The proportion of very old people is rising, and
so, describing their health-related quality of life (HRQoL)
is an important point of interest. The aim of this study was
to analyse the predictive factors on HRQoL throughout a
3-year follow-up period, in a community-based cohort of
octogenarian people.

Methods From 290 subjects aged 85 and over, sociode-
mographic and geriatric data, including levels of frailty
phenotype assessment, and HRQoL using the EuroQol
5D3L (EQ-5D) instrument were collected. A longitudinal
analysis was performed by generalized estimating equa-
tions (jointly testing the bivariate effect of variables and its
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time dependence) and regression mixed models to evaluate
the adjusted effect of variables on HRQoL after a 3-year
follow-up.

Results In the EQ-5D baseline assessment, the average
visual analogue self-rating scale value was 63.82
(SD £ 19.45), the EQ-5D index was 0.67 (0.34) and the
most significant issues were pain/discomfort (61.2 %),
depression (45.3 %) and mobility (44.6 %). The third year
index was 0.55 (0.38). Independent predictive factors of a
lower HRQoL identified by the regression mixed models
were female gender (marginal effect ME = —0.101;
p = 0.003), being pre-frail (ME = —0.142; p = 0.011) or
frail (ME = —0.071; p = 0.030), having heart failure
(ME = —0.081; p = 0.037) and having a high social risk
score (ME = —0.020; p = 0.015). In contrast, higher
functional status (ME = 0.050; p < 0.001) and nutritional
score (ME = 0.013; p = 0.011) appeared to be predictive
factors of an enhanced HRQoL. The adjusted effect of
“time of follow-up” had no statistical significance.
Conclusion Frail individuals at baseline have a sig-
nificant lower HRQoL, whereas a higher functional status
and nutritional status are independent predicting factors of
an enhanced HRQoL after 3 years of follow-up. These
findings may encourage clinicians in order to asses
HRQoL.

Keywords Health-related quality of life - Frailty -
Disability - Age 80 and older

Introduction

In recent decades, the oldest old group (80 years or older)

has been the most rapidly expanding population segment in
developed countries [1]. The proportion of very old people
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is projected to increase even more, tripling from 22 million
in 2008 to 61 million in 2060 in Europe [2]. Although the
proportion of elderly with severe disabilities has decreased,
more mild levels of disability have increased in people
older than 65 in the UK [2, 3]. Therefore, with elderly
populations continuing to rise, maintaining and improving
health-related quality of life (HRQoL) has become a major
focus of interest [4-7].

The HRQoL is not a single entity. It is a complex state
to measure because several domains, including physical,
emotional, spiritual, cognitive and social well-being, play
important roles [4, 5, 8]. A multidisciplinary approach is
required to manage the heterogeneity of several health
outcomes associated with ageing such as visual and hearing
impairment, loneliness, disability and cognitive changes
that impact the HRQoL measurements [8—10]; especially,
in elderly the frailty syndrome, a diminished capacity to
compensate effectively for external stresses [11], may also
impact on HRQoL as was described [12].

Furthermore, the oldest old have been considered to
have a “poorer” HRQoL than younger elderly people be-
cause of the co-morbid medical conditions and multiple
medications [13, 14]. However, among nonagenarians in
our area, we reported a relatively good HRQoL despite the
presence of functional decline and nutritional risk co-
morbidities [15], and similarly, other groups reported that
the increase in longevity can be associated with better
HRQOoL, especially if accompanied by reasonable levels of
mental and physical health [14]. Therefore, the relationship
of these factors to QoL has not been well delineated, and
the information available about the oldest old people is
limited. We hypothesize that oldest old people of the
community will demonstrate characteristic predictive fac-
tors which could account for the loss of global HRQOL.
Thus, the aim of this study was to analyse the predictive
factors on HRQoL based on individual evaluations
throughout a 3-year follow-up period, in a community
cohort of octogenarian people.

Methods

The current data were gathered within the framework of the
Octabaix study, a prospective population-based study of
328 community-dwelling older adults. All subjects were
Spanish Caucasians born in 1924 (85-years-old at the time
of inclusion, in 2009) who were registered in one of the
seven primary healthcare centres in the geographical area
of Baix Llobregat (Barcelona, Spain). The sampling pro-
cedures and data collection methods have been described
elsewhere [16]. The combined population served includes
approximately 210,000 inhabitants, and the referral hospi-
tal is the Hospital Universitari de Bellvitge. The only
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exclusion criterion was to be institutionalized (24 h of
professional care available). From the total 696 potential
subjects, 487 were eligible individuals after cleaning the
data, according to telephone citation and verification of the
listings of the computer services of primary health. Dif-
ferent reasons for non-inclusion were as follows: 76
(10.9 %) living in unregistered nursing homes as listed, 67
(9.6 %) died before the study started and 66 (9.4 %) dis-
placed to another city. The participation rate was 67.5 %,
and there were no differences among respondents and non-
respondents in terms of gender, healthcare centre or
physician in charge. Subjects were examined at home or at
the primary healthcare centre if they were ambulatory, by
trained teams (medical doctors and nurses) with extensive
experience in working with older adults. The institutional
ethics committee of the Jordi Gol Institute for Primary Care
Research approved the study. All patients gave written
informed consent.

At baseline, we assessed sensory status (near vision
measured using the Jaeger test and hearing ability mea-
sured using the whisper test), geriatric assessment tests and
chronic health problems. The list of chronic health prob-
lems performed according to medical records was as fol-
lows: hypertension (>140/90 mmHg), diabetes mellitus
(DM), ischaemic cardiopathy, stroke, heart failure, atrial
fibrillation (determined by electrocardiogram), dementia,
Parkinson disease, chronic obstructive lung disease, thyroid
disease, cancer and anaemia. The geriatric assessment in-
cluded the functional status measured using the Barthel
Index score (BI) [17] for basic activities of daily living
(ADL). The BI measures performance in seven areas:
feeding, bathing, personal cleanliness, dressing, bowel/
bladder control, getting on/off the toilet and locomotion. A
maximum score of 100 indicates that the subject is inde-
pendent, and a score of 0 is completely dependent. The
Lawton Index (LI) score [18] for instrumental ADL ranges
from O (low function, dependent) to 8 (high function, in-
dependent). Cognitive status was evaluated with the mini-
mental state examination a widely used cognitive impair-
ment screening test. The version of the mini-mental state
examination that has been adapted and validated for use in
Spain, known as the MEC [19], takes particular account of
the very low educational level of the elderly Spanish
population. Cognitive status was evaluated using this MEC,
which provides a score of up to 35 (a score of 23 or below
indicates cognitive impairment; a score of 19 or below
indicates sever cognitive impairment). The MEC assesses
orientation, memory, concentration, language and praxis.
The Charlson comorbidity index [20] was used to measure
overall comorbidity. Scores here range from O to a theo-
retical maximum of 33, depending on the presence of
certain diseases (dementia, cancer lymphoma, stroke, sever
renal impairment, etc.) with assigned values. This study
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considered as a significant comorbidity a Charlson Index
score of two or more and disability as a BI <90 or a
LI < 7. Nutritional status was assessed using the mini
nutritional assessment (MNA) [21], which has a maximum
score of 30 and scores <23.5 classified as a risk of mal-
nutrition. Social risk was measured using the Gijon Test
[22] whose maximum score is 24 points (social risk be-
tween 10 and 14; social problems with >15) exploring five
dimensions (family, housing, income, loneliness, and de-
pendence on a caregiver and social relations). A five-
component examination modification of Fried’s definition
was applied to identify frail individuals [11]. Frailty was
coded on three levels, based on the sum of the number of
individual criteria present (frail 3—-5, pre-frail 1-2, non-frail
0). The screening criteria of frailty used were as follows:
1/Weakness, measured using a handgrip dynamometer;
2/Slowness, measured using walking speed with the Get up
and Go Test; 3/Weight Loss, individuals reporting more
than 5 % (>3 kg); 4/Exhaustion, based on the question,
“In the last month, have you had too little energy to do the
things you wanted to do?”; 5/Low Physical Activity, based
on the question “Do you engage in activities such as gar-
dening, dancing, going for a walk?” The number of falls in
the year previous to the study, the total number of chronic
medications (polypharmacy >5) and the number of hos-
pitalizations were also recorded. The patients’ HRQoL was
measured with a generic instrument, the EuroQol 5D3L
(EQ-5D) [23], which is a self-administered, instrument
with a 5-question multi-attribute questionnaire (EQ-5D
descriptive system) and a visual analogue self-rating scale
(VAS). Respondents were asked to rate the severity of their
current problems (level 1 = no problems, level 2 = mod-
erate problems and level 3 = severe problems) for five
dimensions of health: mobility, self-care, usual activities,
pain/discomfort and anxiety/depression. Using this infor-
mation, patients were classified into 243 (35) possible
health statuses. EQ-5D health statuses can be converted
into a EQ-5D index score ranging from —0.594 to 1.0 (in
which 1 is full health, O is dead and negative values worse
than death), by using a set of weighted preferences. The
VAS consists of a 20-cm, vertical 0-100 scale, in which 0
represents the worst imaginable health status and 100
represents the best imaginable health status. The respon-
dents marked a point on the scale to reflect their overall
health on the day of the interview.

Procedure

All patients were included for analysis, except those with
cognitive impairment at baseline (MEC score <19) because
of the lack of reliability and validity of EQ-5D index
among these subjects. After 3 years of follow-up, those
who did not die, were not institutionalized, did not move to

other areas or did not decline to participate were re-
assessed. All individuals included at baseline were con-
sidered for the multivariate analysis. Those who died at
follow-up were coded as zero values EQ-5D index (given
EQ-5D index score interpretation). Remaining individuals
not reassessed, and those developing severe cognitive im-
pairment (MEC < 19) during the follow-up were consid-
ered as missing values.

Statistical analysis

Standard descriptives were obtained for the sample. For the
bivariate analysis, the McNemar test was used to compare
categorical variables, and Student’s paired t test was used
to compare continuous variables. A comparative analysis
was performed between baseline and the final assessment
after 3 years of follow-up. In addition to calculating EQ-
5D averages by subgroups according to potential associated
factors, multiple generalized estimating equation (GEE)
models were used to explore the bivariate unadjusted effect
of variables on HRQoL taking into account the time of
follow-up (“interaction with time”). The issue of missing
data was handled by the multiple imputations (also for the
outcome) a highly recommended statistical procedure in
front of the complete case analysis [24]. For multivariate
regression analysis, mixed models were fit to evaluate the
adjusted effect of variables on HRQoL taking into account
the longitudinal nature of data. Two mixed models were
analysed: the mixed model by multiple imputation (in-
cluding missing data) and the complete cases mixed model
(complete cases mixed models provided in “Appendix”).
A complete model was adjusted in which all variables were
considered relevant a priori. A significant final model was
obtained by eliminating the variables that did not add in-
formation (according to the Akaike information criterion)
from the complete model. This procedure was used to es-
timate the adjusted coefficient of the marginal effect (SD).
The results were interpreted as statistically significant if
p < 0.05. All analyses were performed using R.2.14.2
Statistics.

Results

The final study sample comprised 290 subjects from a total
of 328 in the original cohort, after excluding 38 due to a
cognitive impairment (MEC score <19) present at baseline.
After 3 years of follow-up, 30 (10.3 %) subjects died, 19
were institutionalized, nine moved to another area and 28
declined to participate. Therefore, 204 (70.3 %) people
could be reassessed at the end of the third year of follow-up
(Fig. 1). Of these 290 included at baseline, 174 were
women (60.0 %), and 233 (80.3 %) had <6 years of
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Fig. 1 Flow-chart of a 3-year
community-dwelling
octogenarians

N=328
Cohort participants

education. Impaired visual acuity was present in 230
(79 %) subjects, and 107 (37 %) had impaired auditory
acuity. Hypertension was recorded in 222 cases (79 %),
dyslipidaemia in 147 (501 %) and DM in 47 (16 %). The
most prevalent chronic diseases were anaemia 49 (17 %),
presence of previous stroke 42 (15 %), heart failure 41
(14 %), atrial fibrillation 38 (13 %) and cancer 37 (13 %).
The mean (£SD) values at baseline were the following: BI
89.79 (15.84), LI 5.68 (2.38), MEC 28.52 (4.49), Charlson
comorbidity index 1.38 (1.57), MNA 24.88 (3.56) and
social risk test 9.61 (2.63). One hundred and sixty (55.0 %)
people were pre-frail, and 49 (16.7 %) were frail. Con-
cerning HRQoL, baseline prevalence of various issues was
the following: mobility 129 (44.6 %), self-care 63
(21.8 %), usual activities 102 (35.3 %), pain/discomfort
177 (61.2 %) and anxiety/depression 131 (45.3 %). The
mean VAS value was 63.82 (19.45), and the EQ-5D index
was 0.67 (0.34).

Table 1 shows the comparison of the sociodemographic
and co-morbidity characteristics at baseline and after the
3 years of follow-up. There were statistically significant
differences with p < 0.001 in the BI, LI, MEC, Charlson

@ Springer

-
c
)
1 38 Excluded
a (MEC<19)
Q
n
7]
©
)
£
e N=290
g Baseline analysed sample
30 Died
«—
3
= 56 Lost to follow-up
g
a - 9 Moved
3 -19 Nursing home
H - 28 Declined to
= articipat
S p pate
[y
A
N=204
Analysed sample at the third
year assessment

Index, MNA, frailty, hospital emergencies and heart fail-
ure. Additional variables that reached statistical sig-
nificance were previous stroke (p = 0.003), dementia
(p = 0.008), ischaemic cardiomyopathy (p = 0.009) and
atrial fibrillation (p = 0.015).

Table 2 shows the effect of variables along three years
of follow-up on HRQoL status and tested their interaction
with time. The variables in which time did not modify their
statistically significant effect on HRQoL were gender,
education level, visual acuity, anaemia diagnosis, is-
chaemic cardiomyopathy, dementia, frailty, Charlson In-
dex, LI, BI, MEC, MNA, social risk, medications and
number of hospital emergencies.

Independent predictors of lower HRQoL identified by
the mixed models are shown in Table 3. These included
female gender, pre-frail or frail, heart failure and a high
social risk score. However, higher LI scores and higher
MNA at baseline were independent predictors of a higher
HRQoL at the third year of follow-up. The adjusted effect
of “time itself” was not found to be significant to explain
changes of global HRQoL when taking into account the
presented explanatory variables.
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Table 1 Characteristics at baseline and at the third year of follow-up in community-dwelling octogenarians
Characteristics Sample Descriptives values®
Baseline Follow-up Baseline Follow-up p values

Gender

Female 290 348 (60.0 %) b
Education

0 years 290 188 (32.4 %) b

<6 years 278 (47.9 %) b

6-12 years 84 (14.5 %) b

>12 years 30 (5.2 %) b
Hypertension 290 444 (76.6 %) b
Dyslipydaemia 290 294 (50.7 %) b
Impaired visual acuity 290 174 230 (79.3 %) 146 (83.9 %) 1.000
Impaired hearing acuity 290 174 107 (36.9 %) 83 (47.7 %) 0.064
Diabetes 290 175 47 (16.2 %) 35 (20.0 %) 0.211
Anaemia 290 197 49 (16.9 %) 39 (19.8 %) 0.151
Thyroid disease 290 197 21 (7.2 %) 17 (8.6 %) 0.683
Parkinson disease 290 197 11 (3.8 %) 8 (4.1 %) 0.617
Atrial fibrilation 290 197 38 (13.1 %) 32 (16.2 %) 0.015
Ischaemic cardiopathy 290 175 17 (5.9 %) 17 (9.7 %) 0.009
Previous stroke 290 175 42 (14.5 %) 36 (20.6 %) 0.003
Heart failure 290 175 41 (14.1 %) 36 (20.6 %) <0.001
Chronic obstructive lung disease 290 175 30 (10.3 %) 20 (11.4 %) 0.182
Dementia 290 175 15 (5.2 %) 17 (9.7 %) 0.008
Cancer 290 175 37 (12.8 %) 26 (14.9 %) 0.070
Frailty phenotype

No 240 173 68 (28.3 %) 43 (24.9 %) 0.012

Pre-frail 132 (55.0 %) 92 (53.2 %)

Frail 40 (16.7 %) 38 (22.0 %)
Charlson Index® 290 175 1.38 (1.57) 1.87 (1.80) <0.001
Barthel Index? 290 174 89.79 (15.84) 81.97 (23.74) <0.001
Lawton Index® 290 197 5.68 (2.38) 5.14 (2.68) <0.001
MEC’ 290 174 28.52 (4.49) 26.88 (6.95) <0.001
MNAS# 290 174 24.88 (3.56) 24.92 (3.67) 0.013
Social risk” 290 197 9.61 (2.63) 9.83 (2.69) 0.051
Number of drugs 290 174 6.18 (3.34) 7.34 (3.68) <0.001
Number of falls 290 178 0.41 (0.96) 0.61 (1.37) 0.084
Number of hospital emergencies 290 177 0.33 (0.69) 0.57 (0.90) <0.001
EQ-5D index’ 290 185 0.67 (0.34) 0.55 (0.38) <0.001

Mobility 289 174 129 (44.6 %) 94 (54.0 %) <0.001

Self-care 289 173 63 (21.8 %) 65 (37.6 %) <0.001

Usual activities 289 173 102 (35.3 %) 90 (52.0 %) <0.001

Pain/discomfort 289 174 177 (61.2 %) 106 (60.9 %) 0.525

Anxiety/depression 289 174 131 (45.3 %) 59 (33.9 %) 0.366
EQ-VAS 290 173 63.82 (19.45) 63.97 (18.90) 0.159

% n (%) for categorical variables and mean (SD) for continuous variables

" Baseline variables considered stable at follow-up

¢ Charlson Index: global co-morbidity (0-37)

9 Barthel Index: functional status (dependency <90/100)

¢ Lawton Index: instrumental function (dependency <7/8)

f MEC: Spanish version of the mini-mental state examination (cognitive impairment <24/35)
& MNA: mini nutritional assessment questionnaire (nutritional risk <23.5/30)

" Social Gijon risk >9/24

! EQ-5D index (—0.594 to 1)

3 EQ-VAS: EuroQol-5D visual analogue scale (0—100)
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Table 2 Multiple generalized estimating equations (GEE) models to evaluate the unadjusted effect of the characteristics on HRQoL and their
interaction with time, in community-dwelling octogenarians

Characteristics EQ-5D index* p values
Baseline Follow-up Variable effect Interaction
with time

Gender

Female 0.62 (0.34) 0.51 (0.37) 0.002 0.732
Education

0 years 0.61 (0.34) 0.43 (0.42)

<6 years 0.70 (0.33) 0.63 (0.34) 0.036 0.186

6-12 years 0.65 (0.37) 0.56 (0.38) 0.551 0.403

>12 years 0.81 (0.31) 0.63 (0.37) 0.022 0.984
Impaired visual acuity 0.70 (0.32) 0.64 (0.33) 0.029 0.001
Impaired hearing acuity 0.62 (0.38) 0.64 (0.34) 0.052 0.580
Hypertension 0.68 (0.34) 0.56 (0.38) 0.730 0.975
Dyslipydaemia 0.67 (0.34) 0.56 (0.40) 0.824 0.650
Diabetes 0.70 (0.30) 0.61 (0.33) 0.422 0.211
Anaemia 0.51 (0.37) 0.61 (0.37) 0.001 0.150
Thyroid disease 0.69 (0.32) 0.71 (0.27) 0.724 0.675
Parkinson disease 0.50 (0.35) 0.35 (0.39) 0.091 0.429
Atrial fibrilation 0.57 (0.38) 0.77 (0.19) 0.073 0.003
Ischaemic cardiopathy 0.42 (0.37) 0.66 (0.32) 0.003 0.031
Previous stroke 0.60 (0.36) 0.53 (0.34) 0.140 0.436
Heart failure 0.59 (0.34) 0.58 (0.37) 0.103 0.952
Chronic obstructive lung disease 0.56 (0.40) 0.70 (0.27) 0.107 0.095
Dementia 0.47 (0.37) 0.45 (0.26) 0.023 0.949
Cancer 0.67 (0.37) 0.68 (0.34) 0.941 0.793
Frailty phenotype

No 0.86 (0.17) 0.89 (0.19)

Pre-frail 0.67 (0.34) 0.65 (0.26) <0.001 0.275

Frail 0.49 (0.40) 0.35 (0.38) <0.001 0.091
Charlson Index® >2/37) 0.60 (0.36) 0.60 (0.34) 0.005 0.946
Barthel Index® (<90/100) 0.37 (0.36) 0.43 (0.33) <0.001 0.477
Lawton Index? (<7/8) 0.57 (0.38) 0.55 (0.36) <0.001 0.976
MEC® (<24/35) 0.48 (0.39) 0.48 (0.35) <0.001 0.811
MNA' (<23.5/30) 0.76 (0.27) 0.71 (0.29) <0.001 0.164
Social risk® (>9/24) 0.55 (0.37) 0.58 (0.36) <0.001 0.146
Number of drugs 0.59 (0.36) 0.62 (0.33) <0.001 0.516
Number of falls >1) 0.61 (0.39) 0.51 (0.35) 0.064 0.046
Number of hospital emergencies (>1) 0.51 (0.37) 0.61 (0.31) <0.001 0.088
Mobility 0.42 (0.35) 0.48 (0.32) <0.001 0.101
Self-care 0.24 (0.33) 0.38 (0.33) <0.001 0.034
Usual activities 0.39 (0.36) 0.45 (0.32) <0.001 0.601
Pain/discomfort 0.54 (0.34) 0.54 (0.33) <0.001 0.654
Anxiety/depression 0.49 (0.36) 0.45 (0.34) <0.001 0.764
4 Mean (SD)

® Charlson Index: global co-morbidity (0-37)
Barthel Index: functional status (dependency <90/100)

d

€ Social Gijon risk (>9/24)
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Lawton Index: instrumental function (dependency <7/8)

MEC: Spanish version of the mini-mental state examination (cognitive impairment <24/35)

MNA: mini nutritional assessment questionnaire (nutritional risk <23.5/30)
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rTeaglr)el:zs:i;onMrrl:il)t::c?rrlr?:)eclel by Mixed model by multiple imputation
multiple imputation to Complete Significant
longitudinally evaluate possible
predictor factors of HRQoL, in Coefficients® p value Coefficients® p values
community-dwelling -
octogenarians Effect of “time” —0.020 (0.027) 0.464 - -
Female —0.106 (0.036) 0.004 —0.101 (0.034) 0.003
Education
0 years - -
<6 years 0.059 (0.032) 0.062
6-12 years 0.003 (0.043) 0.945
>12 years 0.078 (0.068) 0.251
Social risk —0.017 (0.007) 0.020 —0.020 (0.008) 0.015
Lawton Index 0.042 (0.008) <0.001 0.050 (0.007) <0.001
MEC® 0.004 (0.004) 0.292 - -
MNA® 0.011 (0.004) 0.014 0.013 (0.005) 0.011
Pre-frail —0.145 (0.052) 0.005 —0.142 (0.056) 0.011
Frail —0.070 (0.032) 0.032 —0.071 (0.033) 0.030
Number of falls —0.025 (0.015) 0.101 —0.028 (0.017) 0.092
Visual acuity 0.025 (0.036) 0.494 - -
Hearing acuity —0.043 (0.028) 0.128 - -
Hypertension 0.006 (0.034) 0.855 - -
Dyslipydaemia —0.000 (0.029) 1.000 - -
Anaemia —0.034 (0.041) 0.406 - -
Thyroid disease —0.001 (0.061) 0.982 - -
Parkinson disease —0.010 (0.069) 0.886 - -
Atrial fibrilation 0.039 (0.052) 0.458 - -
Dementia 0.019 (0.076) 0.805 - -
Diabetes 0.023 (0.044) 0.605 - -
Ischaemic cardiopathy —0.025 (0.055) 0.658 - -
Previous stroke —0.041 (0.039) 0.294 - -
Heart failure —0.084 (0.041) 0.042 —0.081 (0.039) 0.037
Chronic obstructive lung disease —0.006 (0.053) 0.903 - -
Cancer —0.038 (0.048) 0.433 - -
# Marginal effect (SE)
® MEC: Spanish version of the mini-mental state examination
¢ MNA: mini nutritional assessment questionnaire
Discussion morbidity index (1.4). The assessment of EQ-5D revealed a

This longitudinal study revealed that a high level of
HRQoL was maintained in most of our community-d-
welling octogenarians despite a decline after 3 years of
follow-up. Frailty was one of the main predicting factors
for a reduced HRQoL while, interestingly enough, having a
higher functional and nutritional status appeared as inde-
pendent factors which predicted a higher HRQoL at the
3-year follow-up assessment.

The baseline cohort was a healthy community group
with high scores on functional activities (BI 89.8), no
cognitive impairment (MEC 28.5) and a low global co-

good VAS (63.8) and a high EQ-5D index (0.67). Ac-
cordingly, in a 61-year-old diabetic group, Fritz et al. [25]
also reported a high proportion (88 %) of individuals that
assessed their HRQoL as good, in addition to other studies
carried out in elderly populations but with less favourable
percentages such as of the 85-year-olds in Newcastle
community (77 %) and of the 78-year-old community
group (76 %) described by Szaton et al. [10, 26]. One
explanation for these different values may be the hetero-
geneity of the different instruments used for measuring
HRQoL. Therefore, the Newcastle study from the UK [26]
utilized one single self-rated general health question. In our
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study group, HRQoL was estimated by using the EQ-5D
index, and Szanton et al. [10] from US reported the EQ-5D
descriptive system scores but not the EQ-5D index,
whereas the Swedish study [25] described a profile of in-
dividuals® health by a generic HRQoL questionnaire with
thirteen sub-scales (physical functioning, pain, sleep,
marital status, sexual activity, etc.) of psychometric mea-
sures, different from the overall health score provided by
EQ-5D index of econometric measures. Thus, these
heterogeneity HRQoL measures offer different dis-
criminant abilities which could be explained by the
methodological development of instruments and different
aspects related to HRQoL.

In our study, the characteristics of the sample showed
that being female appeared as a predictor of a lower
HRQoL as reported by studies performed in similar-aged
community groups [7, 27] and contrasts with other younger
groups [8, 10]. Exploring other sociodemographic charac-
teristics, we found that in this octogenarian group, the EQ-
5D index at baseline (0.67) was higher than in nonage-
narians (0.58) of the same community [15], as expected
given the influence of ageing on HRQoL [28]. However,
this community sample presents similar HRQoL to that
reported in patients aged 75 (0.63) with chronic heart
failure [29]. Therefore, despite a global decrease from 0.67
to 0.55 in a three-year period in our group, social, func-
tional and cognitive outcomes were able to explain such
decrease as shown the non-significance of “time” in the
multivariate regression analyses. These results emphasize
that the decline in health status may be attributed to geri-
atric conditions rather than to the temporary or chrono-
logical effect of ageing itself [30, 31].

Interestingly, frailty phenotype—a state that reflects the
vulnerability to stresses and increased risk of adverse
outcomes—has emerged as determinant HRQoL [13, 32].
In our study, frailty also appeared as a strong predicting
factor. In terms of quality and quantity of life, by using the
quality-adjusted life years (QALYs) [33], the estimated
impact of pre-frailty in our octogenarians was 0.92 of
QALYs per individual (calculated as 0.142—utility score
for pre-frailty—multiplied by 6.5—life expectancy years at
85-years-old) and 0.46 of QALYs for frailty. The rela-
tionship was confirmed after adjusting for gender, educa-
tion and relevant health behaviours (social risk and
physical activity), and persisted when co-morbidities were
included in the analysis. Thus, this is an important point,
because it is preciously in this pre-frail group (unlike the
frail group) which has a higher capacity to compensate
external stresses (falls) where the capacity to compensate
internal stress (anxiety, pain) probably has a higher impact
on the loss of HRQoL. Therefore, in order to keep the
incidence of frailty phenotype to a minimum and to avoid a
decline in HRQoL over time, interventions should be
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strongly targeted towards pre-frail elderly people. This,
together with our results concerning instrumental activities
as another important determining factor of HRQoL as de-
scribed [7], emphasizes the relevant importance of con-
ducting comprehensive multidimensional examinations not
only for detecting early stages of deterioration or latent
diseases but also for implementing strategies to promote a
more favourable HRQoL.

In contrast to other groups [9], our study did not show
global co-morbidity as a reliable predicting factor for a
lower HRQoL. Despite a close association between
HRQoL and individual co-morbidities such as nutritional
risk and heart failure, no clear relationship was found in
this group with other diseases [34], such as myocardial
infarction, angina, hypertension and diabetes [25, 31].
Therefore, in this elderly group, the association between
HRQoL and some individual co-morbidities may become
weaker since there are other different levels of severity and
related medical conditions that can impact. Consequently,
these findings should be treated with caution and further
studies are needed to complete these results. Additionally,
a remarkable inverse association was found in the bi-
variant analysis between multiple medications and HRQoL
although it did not persist. This in our opinion reinforces
the well-described patient preferences and should be taken
into account upon considering different therapy manage-
ment options [8, 25].

Finally, a peculiar result of this study was the mediating
effect of social risk over HRQoL. This finding seems to be
especially important in this particular community group
which had homogeneous socio-economic characteristics that
may be indirectly related to other potential social factors,
such as caregiver influence [35] and the support provided for
mobility, nutrition, hygienic conditions, transport facilities
or pharmacy surveillance [13]. Accordingly, future strate-
gies to encourage receiving examinations, such as appealing
announcements, transportation service facilities and home
visit examinations, should be considered to determine frailty
and social risk early in elderly people.

A main strength of the present study is the baseline
sample size of the community-dwelling population. They
had similar characteristics in terms of age, education and
socio-economic environment; however, this strength might
also constitute a weakness by limiting the generalization of
the results to other areas or countries. Nevertheless, the use
of EQ-5D, which is a validated instrument, may allow
other authors to compare our results to other patient groups
to help develop broad health service resource allocation
decisions in other settings. There are several limitations in
this study. The cohort was drawn from a relatively small
number of centres. This study was drawn as an observa-
tional cohort not specifically designed to test the effect of a
specific variable on the outcome; thus, these results cannot
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be considered more than exploratory, requiring further
studies to specifically determine the effect of any of these
explanatory variables on HRQoL (i.e. a well-planified
controlled trial). Finally, the percentage of missing data is
high in our study, which is probably due to the high per-
centage of frail elderly people with higher level of mor-
bidities at the follow-up than that observed at baseline, who
were subsequently institutionalized, declined to participate
or moved from the area. Therefore, we utilized multiple
imputations for the statistical analyses to handle this issue
of missing data.

In conclusion, a high level of HRQoL was maintained in
this group of octogenarians compared with other popula-
tion groups despite a decline at the follow-up assessment.
Frailty was a significant predictor of lower HRQoL, while
functional and nutritional statuses were independent pre-
dictors of a better HRQoL after 3 years of follow-up. These

findings may encourage clinicians to recognize frail indi-
viduals to initiate measures for preventing and treating
frailty at an earlier date in order to assess the HRQoL.
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Appendix

See Table 4.

Table 4 Multivariate regression mixed models by complete case mixed model (without missing data) to longitudinally evaluate possible

predictor factors of HRQoL, in community-dwelling octogenarians

Complete mixed model

Complete Significant
Coefficients® p values Coefficients® p values

Effect of time —0.016 (0.024) 0.516 - -
Female —0.094 (0.034) 0.005 —0.102 (0.032) 0.001
Education

0 years 0.083 (0.034) 0.014 - -

<6 years 0.083 (0.034) 0.014

6-12 years 0.019 (0.045) 0.667

>12 years 0.104 (0.069) 0.132
Social risk —0.022 (0.006) <0.001 —0.023 (0.006) <0.001
Lawton Index 0.049 (0.008) <0.001 0.050 (0.007) <0.001
MEC® 0.003 (0.003) 0.424 - -
MNA® 0.011 (0.005) 0.022 0.013 (0.004) 0.004
Pre-frail —0.179 (0.048) <0.001 —0.180 (0.046) <0.001
Frail —0.092 (0.032) 0.004 —0.104 (0.031) <0.001
Number of falls —0.029 (0.011) 0.008 —0.030 (0.011) 0.005
Visual acuity 0.016 (0.035) 0.650 - -
Hearing acuity —0.033 (0.027) 0.235 - -
Hypertension 0.021 (0.036) 0.564 - -
Dyslipydaemia 0.038 (0.029) 0.193 - -
Anaemia —0.041 (0.036) 0.266 - -
Thyroid disease 0.021 (0.053) 0.697 - -
Parkinson disease —0.023 (0.069) 0.740 - -
Atrial fibrilation 0.045 (0.043) 0.298 - -
Dementia 0.053 (0.068) 0.434 - -
Diabetes 0.009 (0.037) 0.816 - -
Ischaemic cardiopathy —0.050 (0.052) 0.333 - -
Previous stroke —0.039 (0.039) 0.321 - -
Heart failure —0.086 (0.037) 0.021 —0.072 (0.035) 0.042
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Table 4 continued

Complete mixed model

Complete Significant

Coefficients® p values Coefficients® p values
Chronic obstructive lung disease 0.100 (0.047) 0.033 - -
Cancer —0.002 (0.043) 0.968 - -

* Marginal effect (SE)
" MEC: Spanish version of the mini-mental state examination

¢ MNA: mini nutritional assessment questionnaire
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