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SUMMARY

Objectives To examine the evolution of quality of life (QOL) in demented subjects at base-line, one and 2 years later and to
determine clinical variables associated with QOL.
Method Longitudinal study of a cohort of 127 subjects living at home or in a long-term care institution. A QOL measure
(Alzheimer Disease Related Quality of Life; ADRQL) was administered three times. In addition, several clinical instruments
(MMSE, IADL, ADL and CDR/M) were also administered.
Results ADRQL data analysis did not reveal significant modifications of QOL over the 2-year period, whereas results from
clinical instruments showed a significant deterioration. On the group, the variations of ADRQL scores were limited, with
some improvement after the first year followed by some deterioration after the second year. On the other hand, ADRQL
scores fluctuated every year by at least 10 points for more than 50% of subjects. With dementia evolution, it was observed that
the clinical variables were more strongly correlated with ADRQL scores and were more significant predictors. This varied
from 5.9% (MMSE) in 2002 to 40.01% in 2004 (MMSE and CDR/M).
Conclusions QOL did not develop in a strictly linear manner following the deterioration of clinical state. This suggests that
the evolution of QOL is also determined by other variables relating to the physical and social environment of the patients.
Their role seems particularly important for the mild to moderate stages of dementia. Copyright # 2007 John Wiley &
Sons, Ltd.
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INTRODUCTION

Dementia is characterized by cognitive deficits, be-
havioural disturbances and progressive dependence in
daily living activities. The improvement of long-term
care and the use of various treatments has resulted in
an increase in life expectancy. At present, treatment
can last from seven to ten years after the diagnosis
(Rabins et al., 1999a).

In this context, it is not surprising that a particular
attention has been paid to the quality of life (QOL) in
dementia (Whitehouse et al., 2003). QOL is consid-
ered to be important for assessing pharmacological and
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psychosocial treatments (Thorgrimsen et al., 2003).
However, its developmental character throughout
dementia staging remains poorly documented. For
Reimer et al. (2004), the evolution in special care
facilities is similar or even better than in traditional
facilities. Zimmerman et al. (2005) noticed an QOL
improvement for demented people admitted in structures
that stimulate participation in psychosocial activities.
Funaki et al. (2005) noticed a significant improvement in
QOL of demented people after their admittance to a
group home. Other researchers have argued that QOL
follows the progress of the dementia process. Albert
et al. (2001) demonstrated that home confinement, null
activity and null positive affect are straightforward QOL
indicators in advanced Alzheimer’s disease. According
to Burgener and Twigg (2002), there is a relationship
between caregiver factors and care recipient QOL
outcomes. Lyketsos et al. (2003) conducted the first
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QOL longitudinal study in demented people (n¼ 47)
living in a long-term care facility with the Alzheimer’s
Disease Related Quality of Life (ADRQL; Rabins
et al., 1999b). Results 2 years later showed a signi-
ficant decrease of ADRQL score. However, its low
amplitude reduces its clinical significance. After
1 year, Selwood et al. (2005) did not report a
significant QOL change in institutionalized demented
patients with the Dementia Quality of Life Scale
(DQoL; Brod et al., 1999) (n¼ 24) and the Quality of
Life Alzheimer’s Disease Scale (QoL-AD; Logsdon
et al., 1999) (n¼ 29). QOL at follow-up was corr-
elated with depression and anxiety, but not with
cognition. This study only included patients able to
make a self-assessment and the participant’s main
caregiver was also interviewed to complete some
scales. To conclude, the first two longitudinal studies
revealed varying results: a decrease or a stabilization
of QOL. Both studies assessed a limited number of
subjects who were in diverse care contexts, used
diverse instruments, and different follow-up periods.

AIMS OF THE STUDY

In the Qualidem study (Paquay et al., 2004), we
carried out a longitudinal assessment of QOL in
dementia patients. This study had two aims: (1) to
objectify QOL evolution during a 2-year follow-up;
(2) to identify QOL’s clinical predictive variables.

METHOD

Overview

This longitudinal study is the continuation of a trans-
versal study (Missotten et al., submitted).

Initial sample

The baseline included 356 demented people aged 65
or over and living at home or in a long-term care
institution (25 different institutions). Diagnosis of
dementia was based on clinical data and cognitive
assessments including the Mini Mental State Exam-
ination (MMSE; Folstein et al., 1975) and the
cognitive scale (CAMCOG) of the Cambridge
Examination for Mental Disorders of the Elderly
(CAMDEX; Roth et al., 1986).

Follow-up study

The longitudinal design included three assessments
over a period of 2 years: baseline (2002), follow-up 1
(2003) and follow-up 2 (2004). The interval between
Copyright # 2007 John Wiley & Sons, Ltd.
each evaluation was 12–13 months. The three QOL
evaluations were collected in 127 subjects (follow-up
group) out of the initial sample (n¼ 356). The loss of
229 subjects (lost group) was due to different factors:
death, institutional transfer and lack of assessment.

QOL was assessed with ADRQL (Rabins and
Kasper, 1997; Rabins et al., 1999b) validated in
French by Di Notte (Di Notte et al., 1999). The clinical
state was evaluated with MMSE (2002, 2004),
CAMCOG (2002), Instrumental Activities of Daily
Living (IADL; Lawton and Brody, 1969) (2002,
2004), Katz’s ADL classification (Katz et al., 1963)
(2002, 2003, 2004), Clinical Dementia Rating-
Modified (CDR/M; Heyman et al., 1987) (2002,
2003, 2004) and Behavior Rating Scale for Dementia
(CERAD/BRSD; Tariot et al., 1995) (2002).

data collection

Data were collected in the subject’s place of residence:
home or institution. MMSE and CAMCOG were
completed by a psychologist. Other instruments were
completed at home by the family caregiver (in colla-
boration with researchers) and in institutions by the
caregivers. All the subjects were assessed with
ADRQL, MMSE, IADL and ADL. For some subjects,
CAMCOG (n¼ 3), CERAD/BRSD (n¼ 50) and
CDR/M (n¼ 142) data could not be collected.

data analysis

Data were analysed using Statistica 6.0 and included
the following techniques: student t-test, ANOVA,
planned comparisons, Bravais-Spearman correlation,
multiple linear regression and forward stepwise
regression. For regression analysis, ADRQL global
score was the dependant variable and clinical scores
were the independent variables.

RESULTS

Comparison follow-up group/lost group

The follow-up group was younger than the lost group
and included a higher proportion of institutionalized
subjects. It had a better cognitive functioning, a less
severe dependency, slightly less psychological and
behavioural disturbances and a less advanced pro-
gressive stage. However, clinical significance of
differences was low. All ADRQL scores in both
groups were not significantly different, except for the
ADRQL-D subscale (Table 1).
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Table 1. Comparison (at baseline) of the two groups (student t-test)

Baseline 2002 Follow-up group (n¼ 127) Lost group (n¼ 229) Comparison

Age (mean, SD) 82.42 (7.01) 84.83 (7.22) t(378)¼ 3.05, p¼ 0.002
Age (n, % more than 82 years) 68 (53.54) 166 (72.49) Exact p¼ 0.0004
Gender (n, % women) 109 (85.83) 191 (83.41) Exact p¼ 0.55
Place of residence (n, % in institution) 114 (89.76) 181 (79.04) Exact p¼ 0.011
MMSE (0–30) (mean, SD) 10.17 (6.78) 7.88 (7.04) t (354)¼�2.97, p¼ 0.003
CAMCOG (0–105) (mean, SD) 30.93 (21.76) 26.14 (22.36) t (351)¼�1.95, p¼ 0.05
IADL (8–32) (mean, SD) 20.84 (3.47) 21.82 (3.67) t (354)¼ 2.47, p¼ 0.01
ADL (6–24) (mean, SD) 13.76 (5.14) 16.42 (5.14) t(354)¼ 4.67, p¼ 0.000004
CERAD/BRSD (0–160) (mean, SD) 22.51 (19.32) 27.04 (18.67) t (304)¼ 2.03, p¼ 0.04
CDR/M (0–30) (mean, SD) 13.99 (6.33) 17.52 (7.11) t (212)¼ 3.62, p¼ 0.0004
ADRQL-A Social Interaction (mean, SD) 72.78 (22.20) 68.52 (23.43) t (354)¼�1.67, p¼ 0.095
ADRQL-B Awareness of Self (mean, SD) 55.28 (21.33) 51.70 (20.47) t (354)¼�1.55, p¼ 0.12
ADRQL-C Feelings and Mood (mean, SD) 72.50 (22.19) 70.90 (20.06) t (353)¼�0.69, p¼ 0.49
ADRQL-D Enjoyment of Activities (mean, SD) 54.44 (30.86) 47.05 (30.74) t (354)¼�2.17, p¼ 0.031
ADRQL-E Response to Surroundings (mean, SD) 72.88 (23.37) 73.98 (20.61) t (353)¼�0.46, p¼ 0.65
ADRQL global (mean, SD) 67.84 (17.43) 64.85 (16.86) t (354)¼�1.58, p¼ 0.11
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Follow-up group longitudinal data
Global ADRQL score had no linear evolution: an
increase in 2003 followed by a decrease in 2004
(Figure 1).

There was a significant difference between global
ADRQL scores in 2002 (67.84� 17.43), 2003 (72.09�
14.29) and 2004 (69.79� 15.38) [F(2,252)¼ 3.44,
p¼ 0.034] (Table 2). Global ADRQL score in 2003
was significantly higher compared to 2002 score
[F(1,126)¼ 6.78, p¼ 0.01] with an average increase
of 4.25 points (SD¼ 18.38). A change (positive or
negative) of more than 10 points was found in 59.88% of
subjects (respectively 34.65% and 25.23%). Global
ADRQL score in 2004 decreased (marginally signifi-
cant) in comparison with 2003 [F(1,126)¼ 3.31,
p¼ 0.071] with an average reduction of 2.30 points
(SD¼ 14.22). 28.35% of people had a loss of more than
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Figure 1. Global ADRQL score at the three assessments (ANOVA)
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10 points. Conversely, there was an increase of at least
10 points in 18.90% of subjects. Finally, there were no
significant differences between global ADRQL score in
2002 and 2004 [F(1,126)¼ 1.05, p¼ 0.31]. Global
ADRQL score in 2004 was 1.95 points higher
(SD¼ 21.46) than that of 2002. A change (positive or
negative) of more than 10 points was found in 66.92% of
subjects (respectively 37% and 29.92%).
The interaction of ‘year’ and ‘subscale’ variables for

the ADRQL scores was not significant [F(8,1000)
¼ 1.29, p¼ 0.245] (Table 2). A similar subscale pattern
was observed across the three assessments (Figure 2).
The ADRQL-A, -B and -D scores did not reveal a
significant change. Comparison of theADRQL-E scores
in 2003 and 2004 showed a significant difference
[F(1,125)¼ 4.05, p¼ 0.046]. It was marginally signifi-
cant between 2002–2003 [F(1,125)¼ 3.03, p¼ 0.08].
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Table 2. ADRQL scores (ADRQL global score and subscale scores) at the three assessments

2002 2003 2004

ADRQL-A Social Interaction (mean, SD) 72.64 (22.23) 74.77 (19.98) 72.99 (20.12)
ADRQL-B Awareness of Self (mean, SD) 55.32 (21.41) 55.50 (22.23) 54.49 (23.24)
ADRQL-C Feelings and Mood (mean, SD) 72.50 (22.19) 80.61 (15.18) 77.93 (16.65)
ADRQL-D Enjoyment of Activities (mean, SD) 54.08 (30.71) 58.07 (28.34) 56.08 (31.62)
ADRQL-E Response to Surroundings (mean, SD) 72.88 (23.37) 77.23 (19.12) 73.15 (22.67)
ADRQL global (mean, SD) 67.84 (17.43) 72.09 (14.29) 69.79 (15.38)
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The ADRQL-C scores were significantly different
between 2002– 2003 [F(1,125)¼ 15.55, p¼ 0.000133],
2003–2004 [F(1,125)¼ 3.79, p¼ 0.05] and 2002–2004
[F(1,125) ¼ 5.36, p¼ 0.023].
The effect of ‘age’ [F(1,125)¼ 0.38, p¼ 0.54],

‘gender’ [F(1,125)¼ 0.68, p¼ 0.41] and ‘place of
residence’ [F(1,125)¼ 0.46, p¼ 0.50] variables on
global ADRQL score was not significant, and neither
was the interaction effect between each of these
variables with the ‘time’ variable [respectively
F(2,250)¼ 0.12, p¼ 0.89; F(2,250)¼ 1.05, p¼ 0.35;
F(2,250)¼ 0.75, p¼ 0.47].
Regarding the clinical instruments (Table 3), there

was a significant difference for the various assess-
ments. Between 2002–2004, the scores decreased by
3.04 points for MMSE and increased by 2.08 and 5.05
points for IADL and ADL. The increase of 4.18 points
on CDR/M indicated a group’s evolution from
moderate stage to severe stage of dementia.
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Figure 2. ADRQL subscales scores at the three assessments (ANOV

Copyright # 2007 John Wiley & Sons, Ltd.
In 2002, only MMSE score showed a significant
correlation with global ADRQL score. In 2003 and in
2004, all the clinical scores showed significant
correlations with global ADRQL score (Table 4).

In 2002, MMSE score [t¼ 2.17, p¼ 0.03] was the
only explanatory factor of global ADRQL score
(stepwise regression). This score explained 5.9% of
the variance of QOL criterion [F(1,75)¼ 4.71,
p¼ 0.03]. In 2003, the ADL [t¼�2.29, p¼ 0.02]
and CDR/M scores [t¼�3.70, p¼ 0.0003] consti-
tuted explanatory factors (multiple linear regression).
They explained 32.78% of the variance of global
ADRQL criterion [F(2,116)¼ 28.28, p< 0.000001].
In 2004, CDR/M score [t¼�3.87, p¼ 0.0002] was
the only significant explanatory factor (stepwise
regression). However, the role of MMSE score
[t¼ 1.69, p¼ 0.09] was important (value of inclusion
of p< 0.15 recommended by Bendel and Afifi, 1977).
Together, these two variables explained 40.05% of
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Table 3. Average scores for the clinical instruments in the follow-up group (ANOVA, t-test)

2002 2003 2004 F(dl) p

MMSE (mean, SD) 11.50 (6.29) — 8.46 (7.21) t(102)¼ 4.18 **
IADL (mean, SD) 20.79 (3.43) — 22.87 (1.60) t(125)¼ 7.05 **
ADL (mean, SD) 13.83 (5.02) 16.75 (4.85) 18.88 (5.15) F(2,234)¼ 67.745 *
CDR/M (mean, SD) 14.13 (6.43) 15.80 (6.70) 18.31 (6.89) F(2,134)¼ 18.50 **

*p< 0.01; **p< 0.00001.
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the variance of QOL criterion [F(2,90)¼ 30.06, p<
0.000001].

DISCUSSION

Data highlight an annual variation of the global
ADRQL score. Comparing 2002 with 2003, there was
an unexpected significant improvement of QOL. The
reasons for this are difficult to interpret. Eighty-nine
percent of subjects lived in several institutions and
QOL assessments were made by different formal
caregivers, thus reducing the probability of results
being skewed by appraisers. Comparing 2003 with
2004, there was a QOL decrease (marginally signi-
ficant). After 1 year, Selwood et al. (2005) did not
report a significant change on a self-assessed instru-
ment. The QOL evaluation over a period of 1 year thus
results in different conclusions: an increase, a decrease
or a stabilization. However, our results suggest an
absence of important QOL change.

The comparison of global ADRQL data from 2002
and 2004 showed no significant change. After the
same period, Lyketsos et al. (2003) reported a
significant decrease of the ADRQL score. However,
the low level of this decrease reduces its significance.
Furthermore, nearly half of the subjects had an even
better or similar QOL.

The changes of global ADRQL scores in follow-up
group were limited. Nevertheless, a substantial pro-
Table 4. Correlation coefficients between ADRQL global scores
and the follow-up group’s clinical characteristics (Bravais-Pearson)

2002
(n¼ 77)

2003
(n¼ 119)

2004
(n¼ 93)

ADRQL global-MMSE 0.24* — 0.55**
ADRQL global-IADL �0.17 — �0.41**
ADRQL global-ADL �0.11 �0.50** �0.49**
ADRQL global-CDR/M �0.21 �0.55** �0.62**

*p< 0.05; **p< 0.001.

Copyright # 2007 John Wiley & Sons, Ltd.
portion of subjects present important individual changes
(positive or negative) of their QOL over periods of 1 or
2 years (47 to 67%). The causes of these changes should
be the object of later studies. However, this observation is
in accordancewith the variable QOL nature (Etienne and
Fontaine, 1997).Moreover, it demonstrates that ADRQL
instrument is sensitive to QOL variations.
The subscale score pattern was similar in the three

assessments (Figure 2). The scores were always higher
in ADRQL-A, -C and -E subscales and lower in
ADRQL-B and -D subscales. It has been observed in
previous studies (Gonzales-Salvador et al., 2000;
Lyketsos et al., 2003; Thomas et al., 2006; Missotten
et al., submitted). The subscale scores associated
on observed behaviours (ADRQL-A and -B) remai-
ned very stable, in contrast to the findings of Lyketsos
et al. (2003). In subscales linked with emotional state
(ADRQL-C and -D), the longitudinal scores were
more variable, in particular in ADRQL-C subscale.
Gender and age did not have a significant influence

on ADRQL scores. Ready et al. (2002), Wlodarczyk
et al. (2004) and Missotten et al. (submitted) came to
the same conclusions, contrary to Hawthorne et al.
(2001). Like our transversal study (Missotten et al.,
submitted) demonstrated it, place of residence have no
significant influence on ADRQL scores. This state-
ment is unexpected. Traditionally, QOL of demented
people is considered better at home than in an
institution. The weak proportion of subjects living at
home could explain the absence of influence of place
of residence on ADRQL scores. Previous researches
(Albert et al., 2001; Kurz et al., 2003; Andersen et al.,
2004) have not studied the distinction between
demented people living at home or in institutions.
However, independent later studies on big samples of
institutionalized subjects and people living at home
would be essential because these two samples are
heterogeneous and imply various type of report
(family caregiver or caregiver). For Byrne and
MacLean (1997), QOL scores are better when the
tool is completed by the nursing staff than when it is
completed by the resident alone or with assistance
Int. J. Geriatr. Psychiatry 2007; 22: 1201–1207.
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from non-nursing staff. Thus, we can put forward the
hypothesis that family caregivers underestimate QOL
whereas informal caregivers overestimate QOL.
Only MMSE score was significantly correlated with

ADRQL score in 2002. On the other hand, all the
clinical variables in 2003 and 2004 were significantly
correlated with QOL scores. In 2002, MMSE scores
only explained 5.9% of the variance of QOL criterion,
whereas in 2004 the MMSE and CDR/M scores
explained 40% of the variance of the same criterion.
This increase in the potentially explanatory contri-
bution of the clinical variables is not coupled with a
QOL reduction. Indeed, ADRQL scores in 2002 and
2004 were not significantly different, whereas all the
clinical scores showed a marked deterioration in 2004.
Nevertheless, this deterioration strongly accentuates
the explanatory contribution of the clinical variables
on QOL scores. Thus, there is no direct relationship
between clinical state and QOL since the explanatory
contribution of the clinical scores is either not constant
or remains limited. Other factors probably play an
important role with regard to QOL, notably those
factors related to the physical and social environment
in which the demented subject lives with his or her
disease. Albert et al. (2001) have already brought to
attention the importance of living conditions. Future
studies should identify and clarify the influence of
these factors. Their identification would allow the
adjustment of interventions which do not affect the
disease process directly but which engender an
improvement or a stabilization of QOL. In fine, the
impact would be more marked in the mild to moderate
stages of dementia.
CONCLUSION

This descriptive study has shown that after 2 years,
global ADRQL score did no change significantly in
spite of a significant deterioration of clinical state.
However, we noticed an annual fluctuation (an
improvement and then a decrease) in global ADRQL
score. Also, a high proportion of subjects revealed a
marked fluctuation of global ADRQL score. ADRQL
instrument seems therefore to be sensitive to the
individual QOL variability. The clinical variables had
only a limited influence on QOL of demented subjects,
but their weight seemed to become more marked in
advanced stages of disease. These weak influence
supports the contention that QOL is a disctinct domain
from disease severity and in that way this article
presents evidence of divergent validity.
Copyright # 2007 John Wiley & Sons, Ltd.
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