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Abstract

Purpose This population-based study aimed to determine 5-year change in multidimensional QoL among community-dwell-
ing older people, and to identify predictors of QoL change among demographic, socioeconomic, and health characteristics.
Methods Data of the 2011 and 2016 annual assessments of 1845 older men and women (age range 68-77 years) from
the Lc65 + cohort study were used. QoL was assessed using a 28-item instrument yielding a QoL overall score and seven
domain-specific QoL subscores. Additional ratings of QoL included a single item (excellent; very good; good; fair; poor),
expected QoL in 1 year (better; worse; same as today), and retrospective assessment of QoL 5-year change (better; worse;
same as 5 years ago). The predictors of 5-year change in the QoL score were assessed using linear regression, controlling
for baseline QoL score.

Results All prospective and retrospective indicators of QoL converged towards a slight deterioration over 5 years. QoL
subscores significantly decreased in domains “Close entourage” (P =0.004), “Social and cultural life” (P <0.001), “Esteem
and recognition” (P=0.001), “Health and mobility” (P <0.001), and “Autonomy” (P <0.001), whereas “Material resources”
(P=0.345) and “Feeling of safety” (P=0.380) remained stable. A stronger decrease in QoL was observed in the most vulner-
able profiles at baseline in terms of demographic, socioeconomic, and health characteristics. Changes in depressive symptoms
and in disability—either worsening or improving—predicted QoL change in the expected direction.

Conclusions Age-related decline in QoL may be limited through the prevention of disability and depressive symptoms, and
more generally by devoting special attention to vulnerable profiles.
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of independence, social relationships, personal beliefs, and
relationships to salient features of the environment [3]. Lon-
gitudinal studies about QoL in community-dwelling older
adults only recently appeared over the last 10 years, with a
main focus on health-related QoL. Unsurprisingly, popula-
tion-based studies indicated that health-related QoL tends to
decrease with age [4-6]. Only few longitudinal studies con-
ceptualized QoL as a larger construct, that is not restricted
to health-related QoL but comprises further dimensions such
as emotional-, financial-, or environmental-related QoL.
Data from a nationally representative sample of English
non-institutionalized adults aged over 50 years indicated a
significant decrease over 5 years of the Control, Autonomy,
Self-realisation, and Pleasure (CASP-19) score [7]. In con-
trast, a study conducted among community-dwelling persons
aged 75 years in the Netherlands did not report significant
changes over 4 years in the four domains of the World Health
Organization QoL scale (WHOQOL-BREF) [8].

QoL is closely related to other concepts that are consid-
ered either synonymous (i.e. subjective well-being, happi-
ness) or subordinate (i.e. life satisfaction) to QoL [9]. Only
one longitudinal study focused on subjective well-being in
older age and did not observe a significant change at 2-year
follow-up [10]. In contrast, life satisfaction received more
attention in the literature but findings are contradictory. For
instance, whereas some study that investigated life satisfac-
tion in adulthood and late life reported that it peaked at age
65 [11], other reported just the inverse with a minimum at
age 60 [12]. Results from longitudinal observations of life
satisfaction in older population are further confusing as they
report improvement [13], deterioration [14, 15], or stability
over time [16, 17]. A terminal decline in life satisfaction has
also been described 4 years before death [18]. As suggested
by a recent study, temporal changes seem to depend heavily
on the domains of life satisfaction considered [19].

Observational epidemiological studies are needed to
better understand factors that affect QoL among commu-
nity-dwelling older people and further enhance their QoL
through targeted preventive efforts. The present study aimed
first to describe changes in QoL over a 5-year period among
a population-based sample of community-dwelling older
people. A second aim was to investigate the association
between demographic, socioeconomic, and health charac-
teristics at baseline, as well as their variation over the study
period, and change in QoL at 5-year follow-up.

Methods
Population

Data used in the present study came from the Lausanne
cohort 65+ (Lc65+)—a population-based study initiated
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in 2004 to investigate age-related frailty in old age [20].
Two samples were randomly selected from the commu-
nity-dwelling population in Lausanne (Switzerland). As
detailed in Online Resource 1, enrolment in 2004 included
1564 persons born in 1934-1938, and enrolment in 2009
included 1489 persons born in 1939-1943. In 2011, 2459
(80.5%) individuals were still eligible for the present study
(surviving, still living in Lausanne, non-institutionalized,
and answer in person, i.e. no proxy), among which 2342
(95.2%) participated to the 2011 annual assessment. Five
years later, a total of 1947 (83.1%) participants completed
the 2016 annual assessment, among which 1845 (94.8%)
provided data that allowed to calculate a QoL score in both
2011 and 2016 and were hence included in the main analy-
ses. The protocol was approved by the Ethics Committee of
the Faculty of Biology and Medicine of the University of
Lausanne (Protocol No. 19/04). Written informed consent
was obtained from the participants.

Measures
Quality of life (QoL)

The primary outcome was a measure of QoL resulting from
a 28-item multidimensional questionnaire. The procedure
has been previously described [21]. In brief, participants
were asked to rate each item on their perceived discomfort
or dissatisfaction (0=a lot; 1 =alittle; 2=not at all). A QoL
score was calculated by summing all items, dividing by 56
(i.e. maximum possible score), and multiplying by 100 so
that the QoL score would range from O (poor QoL) to 100
(excellent QoL). Following a similar procedure, subscores
were obtained in seven QoL domains (Material resources;
Close entourage; Social and cultural life; Esteem and recog-
nition; Health and mobility; Feeling of safety; and Auton-
omy), also ranging from O (poor domain-specific QoL) to
100 (excellent domain-specific QoL). This questionnaire
was recently developed to reflect the convergence of health,
social, cultural, and economic factors of older people’s QoL
(see Online Resource 2). Previous analyses conducted in
an exploratory sample and in a validation sample of com-
munity-dwelling older people indicated a highly consistent
factorial structure [21].

Participants also answered to a single item: ‘How do you
rate your current QoL?’ (excellent; very good; good; fair;
poor). Based on prospective answers to this single item in
2011 and 2016, overall QoL 5-year change was calculated
(better; worse; no change). Expected QoL was assessed
using a single question: ‘how do you imagine your quality
of life in a year?’ (better; worse; same as today). Finally, in
2016, respondents retrospectively assessed how their QoL
changed compared to 2011: ‘Over the past 5 years, how did
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your quality of life change?’ (better; worse; same as 5 years
ago).

Health status

Participants were asked whether they suffered from symp-
toms or received treatment over the previous 12 months for
any of 12 common medical conditions, diagnosed by a phy-
sician: hypertension, myocardial ischemia, heart disease,
stroke, diabetes, chronic lung disease, asthma, osteoporosis,
arthritis, malignant neoplasm, ulcer, and Parkinson’s dis-
ease. Owing to the common definition of multimorbidity as
the co-occurrence of two or more medical conditions [22],
the number of reported medical conditions was categorized
as 0, 1, or >2. The presence of depressive symptoms was
defined as a positive answer to either of the two following
questions of the Primary Care Evaluation of Mental Dis-
orders Procedure: “During the past month, have you often
been bothered by (1) feeling down, depressed, or hopeless?
(2) little interest or pleasure in doing things?” As compared
to a standardized interview, these two questions had a sensi-
tivity of 96% and a specificity of 57% in diagnosing depres-
sion [23]. To assess disability in basic activities of daily life
(BADLs), participants indicated whether they had difficulty
or needed help with any of dressing, bathing, eating, getting
in/out of bed or an arm-chair, and using the toilet during the
past 4 weeks [24].

Social status

Three indicators were used to assess social status. First,
participants answered questions about their living arrange-
ment, which was categorized as alone or with others. Sec-
ond, emotional support was assessed using three questions
from the MOS Social Support Survey scale [25]: ‘‘How
often is each of the following kinds of support available
to you in case of need?” (1) Someone who shows you love
and affection; (2) someone to share your most private wor-
ries and fears with; (3) someone to love and make you feel
wanted? (0 =never; 1 =rarely; 2 =sometimes; 3 = often;
4 =very often; 5 =always). The sum of the three items was
categorized as low (0-5), medium (6-11), and high (12-15)
emotional support. Finally, respondents were asked: “How
often do you participate in group activities in a month?”
Given the large proportion of participants who reported no
group activity, this variable was dichotomized into ‘yes’ or
‘no’, with a frequency of less than once a month being con-
sidered a “no”.

Change in health and social status

Changes in health and social status characteristics over the
study period were also considered in the analyses of the

predictors of change in QoL between 2011 and 2016. For all
variables, the reference category was the group of partici-
pants without change over the follow-up period. For binary
variables (i.e. living arrangement, disability in BADLs,
depressive symptoms, and group activities participation),
participants who went from 0 in 2011 to 1 in 2016 were
labelled ‘getting alone’, ‘worsening’, or ‘stopping’, whereas
those who went from 1 in 2011 to 0 in 2016 were labelled
‘getting with others’, ‘improving’, or ‘adopting’. For medical
conditions and emotional support, ‘improving’ and ‘wors-
ening’ were defined by a positive or negative difference in
values of the continuous variable between 2011 and 2016.

Demographic and socioeconomic status

Information about age and gender was obtained from the
Residents’ Registration Office at the stage of study sampling
and recruitment. Participants indicated the highest level of
education that they achieved, which was further classified
according to the International Standard Classification of
Education (ISCED) [26]: Basic compulsory (ISCED level
0-2); Apprenticeship (ISCED level 3); Baccalaureate/pro-
fessional degree (ISCED level 4-5); University (ISCED
level 6-8). Country of birth was self-reported and dichoto-
mized as Switzerland or foreign country.

Statistical analysis

Usual descriptive statistics were used to present sample
characteristics. Participants included in the main analyses
and those who were not included (either alive or deceased
at follow-up) were compared using two-sample ¢ tests for
age and QoL score or using Pearson Chi-squared tests for
categorical variables (gender, education, country of birth).
Indicators of QoL at baseline and follow-up were compared
using sign test of matched pairs. The mean QoL score at
baseline and the mean 5-year change were calculated with
95% confidence intervals, and were compared according to
baseline characteristics using one-way analysis of variance.
Pearson correlations were calculated to evaluate bivari-
ate associations between 5-year changes in the seven QoL
domains.

Among multiple indicators of QoL change that were
available in the present study (i.e. QoL score assessed at
baseline and follow-up, single item assessed at baseline
and follow-up, expected QoL in 1 year assessed at base-
line and follow-up, and retrospective QoL 5-year change
assessed at follow-up), the QoL score was chosen as main
outcome measure because it provides an overall score that
is based on a multidimensional assessment and that can be
interpreted easily. The predictors of 5-year change in QoL
were assessed using conditional change linear regression
models [27], with QoL score change (i.e. difference in QoL
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score between 2016 and 2011) as dependant variable and
QoL score at baseline as covariate. A major advantage of
conditional change models is to take into account the nega-
tive association that often exists between change scores and
baseline values, which is generally known as “regression to
the mean” [28]. Hence, this approach considers the fact that
QoL is more likely to decrease in a group of individuals with
high QoL at baseline compared to a group with low QoL at
baseline. Baseline characteristics were entered as independ-
ent variables either one-by-one in separate models or all in
the same model (mutually adjusted model). In a second step,
changes in health and social status over the follow-up period
were added as independent variables in the models. For each
regression model, both unstandardized (B) and standardized
(B) coefficients were calculated. Including S coefficients
allows the comparison of predictors on a common scale.

Analyses were performed using Stata V.15.0 software
(StataCorp, College Station, Texas, USA). Significance was
set at P <0.05.

Sensitivity analyses

Two sensitivity analyses were performed to test models’
robustness. First, sampling weights were applied to keep
participants at follow-up representative of the baseline sam-
ple in terms of gender, education, and country of birth. The
second sensitivity analysis was conducted because of the
skewed distribution of the QoL scores. This ceiling effect is
a common phenomenon observed in health or QoL data [29,
30]. The mutually adjusted models were re-run using two-
part models, in which the first part models the probability
that the dependent variable (i.e. QoL score at follow-up)

reaches the maximum score, and the second part models the
distribution if the full score is not attained [30]. Part 1 and
part 2 were modelled using logistic regression and linear
regression, respectively.

Results

Table 1 provides a comparison between participants included
in the main analyses (N =1845) and excluded participants—
either alive (N=2328) or deceased (N=169) in 2016. Com-
pared to participants included in the main analyses, excluded
participants who were alive in 2016 were slightly but signifi-
cantly younger (P <0.001), reported a lower level of educa-
tion (P=0.001), more frequently a foreign country of birth
(P<0.001), and had a lower QoL score (P <0.001), whereas
excluded individuals who died at follow-up were slightly
but significantly younger (P =0.004), were more often men
(P<0.001), and had a lower QoL score (P <0.001).

Descriptive findings

Participants’ mean QoL score significantly decreased from
88.3 (95% confidence interval (CI) 87.6-89.0) in 2011 to
85.9 (95% CI 85.1-86.7) 5 years later (Table 2). Similarly,
the overall rating of QoL—excellent to poor—significantly
changed towards poorer ratings in 2016 (P <0.001), with
almost twice as much worsening (21.4%) as improvement
(11.9%). These trends were further observed in participant’s
retrospective assessment of QoL change between 2011 and
2016. Whereas 41.7% of participants perceived a worsen-
ing, only 7.5% perceived an improvement. Participants were,

Table 1 Comparison of participants included and excluded from the main analyses

Included in main

Not included in main analyses (N=497)

analyses (N=1845)

Alive in 2016 (N=328) P?

Deceased in 2016 (N=169) P

Age in 2011 (years) 72.1(71.9;72.2)

72.7 (72.4; 73.0)

Gender
Women 1133 (61.4%) 201 (61.3%)
Men 712 (38.6%) 127 (38.7%)
Education

Basic compulsory 325 (17.6%)

Apprenticeship 748 (40.6%)

Baccalaureate/Prof. degree 478 (26.0%)

University/high school 291 (15.8%)
Country of birth

Switzerland 1390 (75.5%)

Other country 452 (24.5%)

QoL score in 2011 88.3 (87.6; 89.0)

121 (37.1%)
114 (35.0%)
57 (17.5%)
34 (10.4%)

191 (58.4%)
136 (41.6%)

82.7 (80.4; 85.0)

<0.001 72.7 (72.3;73.2) 0.004

0.965 69 (40.8%) <0.001
100 (59.2%)

<0.001 37 (22.0%) 0.128
76 (45.2%)
36 (21.4%)
19 (11.3%)

<0.001 120 (71.0%) 0.200
49 (29.0%)

<0.001 82.3 (79.1; 85.5) <0.001

Data are mean (95% confidence interval) or number (percent)

4P value of comparison with participants included in main analyses (two-sample ¢ test or Pearson Chi-squared test)

@ Springer



Quality of Life Research (2019) 28:1305-1314 1309
Table 2 ng.ﬂity of lifc reported QoL indicator N Baseline (2011) Follow-up (2016) P
by community-dwelling older
adults at baseline (2011) and QoL score, mean (95% CI) (28 items) 1845  88.3(87.6;89.0)  85.9(85.1;86.7)  <0.001°
follow-up (2016) Overall QoL, N (%) (single item) 1577
Excellent 202 (12.8%) 149 (9.5%) <0.001*
Very good 599 (38.0%) 536 (34.0%)
Good 713 (45.2%) 797 (50.5%)
Fair 59 (3.7%) 82 (5.2%)
Poor 4(0.3%) 13 (0.8%)
Overall QoL 5-year change 1577
No change - 964 (52.3%) -
Better than 5 years ago - 219 (11.9%)
Worse than 5 years ago - 394 (21.4%)
Retrospective QoL 5-year change, N (%) 1802
No change - 894 (48.5%) -
Better than 5 years ago - 138 (7.5%)
Worse than 5 years ago - 770 (41.7%)
Expected QoL in 1 year, N (%) 1726
No change 1425 (82.6%) 1369 (79.3%) 0.064*
Better than today 155 (9.0%) 115 (6.7%)
Worse than today 146 (8.5%) 242 (14.0%)

QoL quality of life, CIconfidence interval

Sign test of matched pairs

however, less pessimistic in their answers on expected QoL
in 1 year. While similar proportions close to 9% expected
an improvement or a worsening in 2011, these proportions
were, respectively, 6.7% and 14.0% 5 years later (P =0.064).
Nevertheless, around eight in ten participants expected no
change at both time points.

As indicated in Table 3, the QoL score in 2011 differed
significantly according to all baseline characteristics except
gender (P=0.158). QoL was lowest in older individu-
als (P=0.007), in those reporting a lower level of educa-
tion (P <0.001), a foreign country of birth (P <0.001), a
higher number of medical conditions (P <0.001), depressive
symptoms (P <0.001), disability in BADLs (P <0.001), low
emotional support (P <0.001), living alone (P=0.025), and
no group activity (P <0.001). The unadjusted QoL score
change from 2011 to 2016 differed significantly accord-
ing to age (P=0.046), the presence of depressive symp-
toms (P=0.037), living arrangement (P =0.049), and
group activities participation (P=0.040). Mean changes in
Table 3 should be interpreted with caution because they are
not adjusted for baseline QoL score. For instance, the mean
change is the same (—2.4) in individuals with or without
difficulty in BADLSs at baseline but one should keep in mind
that these two groups have a significantly different QoL
score at baseline.

Online Resource 3 provides more detailed information on
the 5-year changes within each of the seven QoL domains.
A significant decrease was observed in five domains: “Close

entourage” (A=—1.7; P=0.004), “Social and cultural life”
(A=-2.2; P<0.001), “Esteem and recognition” (A=—-2.5;
P=0.001), “Health and mobility” (A=-4.9; P<0.001),
and “Autonomy” (A=-2.1; P<0.001). A decrease in QoL
score was also observed in the two remaining domains but
it did not reach statistical significance: “Material resources”
(A=-0.9; P=0.345) and “Feeling of safety” (A=-1.5;
P=0.380). Bivariate correlations between 5-year changes in
the seven QoL domains were all significant (P <0.001) and
ranged from 0.26 to 0.66 (Online Resource 4).

Conditional change models

The associations between baseline characteristics and
change in QoL score between 2011 and 2016, adjusted for
baseline (2011) QoL score, are reported in Table 4, first
separately for each baseline characteristics (first column),
then in a single model where all baseline characteristics
were mutually adjusted (second column). In the separate
models, all baseline characteristics except gender and coun-
try of birth were significantly associated with the change
in QoL score. Decreased QoL was observed in participants
reporting the lowest educational level (standardized coef-
ficient () =—0.10), >2 medical conditions (f = — 0.10),
depressive symptoms (ff = — 0.17), disability in BADLs ($
= —0.10), living alone (# = — 0.07), low emotional support
(# = — 0.10), and no group activity (f = — 0.08). In the
mutually adjusted model, these associations were slightly

@ Springer



1310

Quality of Life Research (2019) 28:1305-1314

Table 3 Comparisons of

; Characteristics N QoL score at baseline QoL score change (2011-2016)
QoL score at b.asehne (2011) 2011)
and of change in QoL score
at 5-year follow-up (2011- Mean (SD) Mean (95% CI)
ig;g)ci‘;‘i‘s’;‘ilsng to baseline All 1845 88.3 (15.0) —24(=32;-16)
Age in 2011
6872 years 1033 89.1 (14.1)** —-1.7 (-2.6; —0.8)*
73-77 years 812 87.2 (16.0) —-3.3(-4.5;-2.0)
Gender
Women 1133 87.9 (15.0) —-2.2(-3.2;-1.6)
Men 712 88.9 (15.0) —-27(-4.0,-14)
Education
Basic compulsory 325 83.9 (19.2)*** —-3.5(-58;—-1.1)
Apprenticeship 748 88.1(14.8) —-2.6(-3.9;-1.3)
Baccalaureate/Prof. degree 478 89.7 (12.9) —-1.3(-=2.6;0.0)
University level 291 914 (11.4) —-2.6(-3.8;-1.3)
Country of birth
Switzerland 1390 89.6 (12.8)*** -27(-=3.5;,-1.9)
Other country 452 84.3 (19.8) —-1.4(-3.3;0.6)
Medical conditions
0 640 89.8 (14.5)%** —-14(-2.7,-0.2)
1 631 88.8 (15.1) -25(-3.9;-1.2)
>2 567 85.9(15.2) —-34(-438;-2.0)
Depressive symptoms
No 1315 90.8 (13.6)%*:#* -19(-2.7;-1.0)*
Yes 514 81.7 (16.5) —-3.7(=5.3;-2.1)
Disability in BADLs
No 1634 89.5 (13.8)*** —-24(-3.2;-1.6)
Yes 195 78.2 (19.9) —2.4(-5.4;0.6)
Living arrangement
Alone 718 87.3 (14.6)* —-34(-4.6; -2.1)*
With others 1121 88.9 (15.2) —1.8(-2.8;-0.8)
Emotional support
Low 114 75.9 (22.4)%s#* —-1.9(-6.3;2.6)
Medium 532 85.7 (14.0) -34(-4.9;-1.9)
High 1189 90.6 (13.8) —-2.1(-3.0,-1.2)
Group activities participation
No 785 86.8 (16.0)*** —-33(—4.6; -2.1)*
Yes 1048 89.4 (14.1) —-1.7(-=2.7;-0.8)

SD standard deviation, CI confidence interval
*P<0.05; ¥*P<0.01; #**P <0.001 (one-way analysis of variance)

weaker but remained significant. Next to baseline QoL score
(B = — 0.50), the presence of depressive symptoms (f =
— 0.14) was the strongest predictor of change in QoL score
at follow-up.

In the full models that included changes in health and
social status over the follow-up period (Table 5), sig-
nificant changes in QoL were associated with worsening
(B=-15.8) or improving (B=6.6) depressive symptoms;
worsening (B =—8.6) or improving (B =10.0) disability
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in BADLs; getting alone (B=—3.0); worsening emo-
tional support (B=—3.4); and stopping group activi-
ties (B=—3.7). All the related changes in QoL were in
the expected directions. In the mutually adjusted model,
changes in health and social status that were most strongly
associated with QoL changes at follow-up were changes in
BADLs disability, either worsening (f=—0.11) or improv-
ing (f=0.11), and changes in depressives symptoms,
either worsening (f#=—0.08) or improving (=0.08).
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Table 4 Conditional change models predicting change in QoL between 2011 and 2016 by baseline characteristics

Predictors Separate models® Mutually adjusted model
B (95% CI) p P B (95% CI) p P

QoL score at baseline® —0.44 (-0.49; —0.39) -0.39 <0.001 —0.57 (-0.62; —0.52) —0.50 <0.001
Age in 2011 (years)® —0.50 (=0.74; —0.25) -0.09 <0.001 —0.36 (=0.60; —0.12) —0.06 0.004
Female gender 0.02 (—1.43; 1.47) 0.00 0.978 1.40 (—0.16; 2.96) 0.04 0.079
Education (ref: University)

Baccalaureate/Prof. degree 0.53 (= 1.71; 2.78) 0.01 0.640 0.63 (- 1.62; 2.89) 0.02 0.582

Apprenticeship —1.51 (—3.60; 0.57) -0.04 0.155 —1.19 (-3.32; 0.93) —-0.03 0.271

Basic compulsory —4.26 (—6.72; —1.80) —-0.10 0.001 —3.38 (—5.90; —0.86) —-0.08 0.009
Foreign country of birth —0.90 (—2.56; 0.76) -0.02 0.286 —1.19 (-2.87; 0.50) —-0.03 0.167
Medical conditions (ref: 0)

1 —1.57 (—3.26; 0.12) -0.04 0.069 —1.02 (—2.70; 0.66) -0.03 0.234

>2 —3.66 (—5.41; —1.91) -0.10 <0.001 —2.41(-4.17; -0.64) -0.07 0.008
Depressive symptoms —6.26 (—7.87; —4.64) -0.17 <0.001 —5.16 (-6.81; —3.51) -0.14 <0.001
Disability in BADLs —5.18 (—7.52; —2.83) —-0.10 <0.001 —3.92 (—-6.28; — 1.56) -0.07 0.001
Living alone —2.30(—3.75; - 0.85) -0.07 0.002 —-1.75 (-3.28; -0.22) —0.05 0.025
Emotional support (ref: High)

Medium —3.62(—5.21; -2.04) —-0.10 <0.001 —3.16 (—4.75; - 1.57) —-0.08 <0.001

Low —-6.75(—9.78; —3.72) —-0.10 <0.001 —4.82 (=787, - 1.77) -0.07 0.002
No group activity —2.84 (—4.27; — 1.40) —0.08 <0.001 —2.29 (-3.73; -0.85) -0.07 0.002
Constant 3.86 (1.57; 6.15) - 0.001
Adjusted R? 0.21

Bunstandardized coefficients, fstandardized coefficients, CIconfidence interval, QoL quality of life, BADLs basic activities of daily living

#Adjusted for QoL score at baseline (except in the first line)
Values are mean-centred

Sensitivity analyses

Results shown in Tables 4 and 5 remained almost unchanged
when using sampling weights to keep participants at follow-
up representative of the baseline sample (Online Resource
5). Finally, the same predictors of changes in QoL were
found when applying two-part models to account for ceil-
ing effect (Online Resource 6).

Discussion

In this longitudinal study on the QoL of community-dwell-
ing older people, all indicators converge towards a slight
but significant deterioration over the 5-year study period.
Furthermore, an important contribution of this study that
used a multidimensional assessment of QoL is to show that
this significant decrease affected all but two specific domains
of QoL.

Analyses that controlled for baseline QoL also provide
original information on significant predictors of QoL change
over time. In particular, results showed that improvements in
depressive symptoms, as well as in BADLs disability over
the study period, were both independently associated with

significant increase in QoL at follow-up. This unique contri-
bution further emphasizes the critical role of these impair-
ments on QoL in older persons [7, 8]. In contrast, worsening
emotional support was associated with decreased QoL at
follow-up. Overall, these results add new evidence support-
ing the potential causal role of these factors in affecting
QoL evolution and contribute to settle a firm basis on which
the promotion of older people’s QoL should be based. To
promote healthy ageing among community-dwelling older
people, policy makers, field actors, and researchers should
develop strategies and actions targeted at preventing depres-
sion, disability, and decline in emotional support.

Change in QoL was predicted by most baseline demo-
graphic, socioeconomic, and health characteristics in both
separate models and mutually adjusted models, thereby
indicating independent associations. These links were in the
expected direction, i.e. decrease in QoL in the most vulner-
able profiles such as higher age, lower education, multimor-
bidity, and living alone. In contrast, country of birth and
gender were not associated with change in QoL. Although
some previous study also reported the lack of significant
association between country of birth and QoL [10], find-
ings are inconsistent regarding gender [7, 8, 10, 31, 32].
Finally, whereas changes in emotional support, disability,
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Table 5 Conditional change models predicting change in QoL between 2011 and 2016 by 5-year change in health and social status

Predictors N Separate models® Mutually adjusted model®
B (95% CI) p P B (95% CI) p P

Medical conditions

No change 913 Ref Ref

Worsening 550 —1.31(-2.95;0.33) -0.04 0.117 -041 (-2.01; 1.19) -0.01 0.619

Improving 369 0.49 (—1.54;2.52) 0.01 0.635 0.46 (—1.53; 2.46) 0.01 0.650
Depressive symptoms

No change 1409 Ref Ref

Worsening 242 —5.84 (=795, -3.73) -0.12 <0.001 —3.83 (-5.96; —1.70) —-0.08 <0.001

Improving 169 6.59 (3.81; 9.38) 0.11 <0.001 4.89 (2.06; 7.72) 0.08 0.001
Disability in BADLs

No change 1539 Ref Ref

Worsening 207 —8.61 (—10.82; —6.40) —0.16 <0.001 —6.00 (—8.28; —3.72) -0.11 <0.001

Improving 80 9.99 (5.69; 14.30) 0.12 <0.001 9.25 (4.83; 13.67) 0.11 <0.001
Living arrangement

No change 1680 Ref Ref

Getting alone 125 —2.95 (—5.80; —0.10) —0.04 0.043 —0.73 (—3.59; 2.14) -0.01 0.618

Getting with others 24 -5.12(-11.35; 1.11) —0.04 0.107 —-5.33(-11.98; 1.31) -0.03 0.116
Emotional support

No change 1172 Ref Ref

Worsening 379 —3.42(-5.19; - 1.64) —0.08 <0.001 —2.28 (—4.04; —0.52) —0.06 0.011

Improving 269 2.02 (—0.17; 4.20) 0.04 0.070 1.26 (—-0.90; 3.41) 0.03 0.254
Group activities

No change 1408 Ref Ref

Stopping 238 —3.70 (—5.92; —1.48) -0.07 0.001 —1.69 (—3.86; 0.49) -0.03 0.128

Adopting 161 0.43 (—-2.22;3.07) 0.01 0.752 —0.64 (—3.23;1.94) -0.01 0.626
Constant 5.72 (3.29; 8.16) <0.001
Adjusted R? 0.25

Bunstandardized coefficients, #standardized coefficients, CI confidence interval, QoL quality of life, BADLsbasic activities of daily living

#Adjusted for QoL score at baseline and predictors at baseline (one-by-one)

bAll baseline predictors were included in the model but results are not shown

and depressive symptoms were all independent predictors of
QoL evolution over time, getting alone and stopping group
activities were significant predictors only in the separate
models, suggesting that their associations with QoL oper-
ate through mediating or confounding factors.

An additional contribution of this study is to provide
further information on both prospective and retrospective
evaluations of QoL change among community-dwelling
older people. Although both prospective and retrospective
assessments of QoL indicated worsening over 5 years, this
proportion was almost twice as high according to the retro-
spective assessment as compared to the prospective assess-
ment. These results add to findings from the few previous
studies in various clinical settings where retrospective ques-
tions were found to lead to larger estimates of change in QoL
than prospective measures [33]. Several explanations have
been proposed to explain the difference between prospective
and retrospective measures of change in QoL assessment

@ Springer

[34]. First, prospective evaluations may be biased by scale
recalibration, which means that participants understand
the response scale differently at baseline and at follow-up
because of changes in their internal standards of interpreta-
tion. During the study period, participants may have met
individuals who experienced considerable difficulty in their
life, thereby changing their understanding of the scale and
leading them to choose more favourable responses at fol-
low-up compared to baseline for a given level of QoL. Sec-
ond, retrospective evaluations may be biased by recall bias,
which refers to a wrong assessment of former QoL because
of memory effects. Among the aspects of participants’ life
that have changed over the study period, negative rather than
positive ones may have been selectively forgotten, leading
participants to overestimate their former QoL.
Expectations regarding future QoL indicated a more
pessimistic view at follow-up compared to baseline. Previ-
ous authors suggested that older adults actively construct
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representations of the future that are consistent with the
normative age-related declines and losses [35]. Although a
negative view of one’s future may seem counterproductive,
lowering expectations with age may also be a mechanism
by which older people are able to maintain their life sat-
isfaction despite age-related losses [36]. In a longitudinal
study, underestimation of future life satisfaction was asso-
ciated with positive health outcomes within the following
decade [37].

Several potential limitations should be considered.
First, socioeconomic status was limited to the highest
level of education achieved and did not include any indi-
cator of financial status. However, given the strong link
generally observed between education and financial status
in population-based studies, further adjustment for finan-
cial status is unlikely to have a substantial impact on the
present results. Second, despite extensive retention strate-
gies used in the Lc65 + study [20], participants included
in the main analyses were of higher education, were more
often born in Switzerland, and had a higher QoL score at
baseline, as compared to survivors at follow-up who did
not complete the questionnaire. The potential impact of
non-response bias was explored in a sensitivity analysis
where sampling weights were applied to keep participants
at follow-up representative of the baseline sample. Results
were essentially unchanged. Since a higher QoL was pre-
viously reported in Swiss older people compared to other
European countries [38], the present findings should still
be interpreted cautiously in countries with a less favour-
able QoL. Finally, although the longitudinal design of this
study was an advantage, having only two time points only
allowed modelling a linear trajectory of QoL.

In conclusion, this longitudinal population-based study
found a small but significant decrease over 5 years in the
QoL reported by community-dwelling older adults and
identified several demographic, socioeconomic, and health
characteristics that predicted change in QoL at follow-up.
Among those, changes in depressive symptoms and in
BADLs disability independently predicted both a worsen-
ing and an improvement in older people’s QoL. This lat-
ter finding strongly suggests pathways for interventions to
enhance QoL evolution in this population.
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