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Abstract

Objective: the study aimed to assess the association between morale and mortality.

Design: we used data from the Neurological Disorders in Central Spain (NEDICES), a population-based study.
Subjects: 2,516 older persons (mean age 75.7 years) participated in the study.

Methods: Cox models were used to estimate risk of mortality. Morale was assessed using the Philadelphia Geriatric Center
Morale Scale.

Results: 489 (21.8%) participants died over a median follow-up of 5.9 years (range 0.1-7.7 years), including 253 (21.8%)
deaths among 1,163 participants with low morale scores, 168 (19.3%) among 870 participants with moderate scores and 68
(14.1%) among participants with high scores. In an unadjusted Cox model, relative risk (RR) of mortality in participants with
low morale scores = 1.69 (P < 0.001) and RR in participants with moderate scotes = 1.47 (P < 0.01) were compared to the
reference group (participants with high scores). In a Cox model that adjusted for a vatiety of demogtraphic factors and co-
morbidities, RR of mortality in participants with low morale scores = 1.35 (P <0.05) and moderate scores = 1.16 (not sig-
nificant) were compared to the reference group.

Conclusion: low morale may be an independent predictor of mortality in the eldetly. By assessing morale, practitioners might
be better positioned to identify patients with poorer prognoses.
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Introduction

The number of older people is increasing in developed coun-
tries as is their proportion in the population; both declining
fertility and increasing life expectancies are contributing to
these trends [1]. Itis therefore important to identify those old-
er people at risk for poor health. Psychosocial predictors,
including health-related quality of life (HRQoL) measure-
ments, can be useful in designing interventions [2].

HRQoL is a concept that involves those aspects of life
quality or function that ate influenced by health status; it
is based on physical, psychological and social dimensions
that may be measured [3]. Various measures of HRQoL pre-
dict mortality in different medical settings, including heart
or cardiovascular disease [4], haemodialysis [5], asthma [6],
advanced chronic liver disease [7] or diabetes [8]. Morale,
which is a measure of HRQol., may be defined as a basic
sense of satisfaction with oneself, a feeling that there is a
place in the environment for oneself, and a certain accept-
ance of what cannot be changed [9—-13]. It is important to
assess morale in the elderly [9—-13]. First, morale is a sub-
ject-centred measure of well-being. Second, morale is an
important component of quality of life, which can certainly
decline as people age. Although it is known that morale is
affected in several specific medical diseases [10—13], the
more general association between lower morale and mortality
in the community-dwelling eldetly has yet to be assessed.

The goal of this population-based, prospective study was
to examine the association between low morale and mortal-
ity in community-dwelling elderly individuals in three
communities in Spain.

Methods

Study population

This investigation was part of the Neurological Disorders in
Central Spain (NEDICES), a longitudinal, population-based
survey of Parkinson's disease (PD), essential tremor (ET),
sttoke and dementia in persons age 65 years and older
[12—24]. The NEDICES study sample, used here, was taken
from the census of three communities in central Spain: Las
Margaritas, a working-class neighbourhood in Getafe (Great-
er Madrid); Lista, a professional-class neighbourhood in
Salamanca district (Central Madrid); and Arévalo, the agricul-
tural zone of Arévalo county (125 km northwest of Madrid).
We have reported elsewhere a detailed account of the meth-
ods [23, 24]. All procedures wete approved by the university's
ethical standards committee on human experimentation.
Written (signed) informed consent was obtained from all pat-
ticipants upon enrollment.

Study design

Detailed accounts of the study population, sampling methods
and assessments have been published [23, 24]. In brief, a base-
line evaluation (1994-1995) and a second (i.e. follow-up)
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evaluation (1997—-1998) were performed. Participants were
interviewed using an 800-item screening questionnaire; a
short form of the questionnaire was mailed to participants
who were unavailable for face-to-face or telephone screening.
Both the 800-item and the shorter form of the questionnaire
elicited data on demographic characteristics, neurologic disot-
ders (PD, ET, stroke and dementia), current medications,
smoking status (current smoker vs not current smoker),
current alcohol use (drinker = consumption at least once
per week) and their family doctor (name and contact informa-
tion). Heart disease, chronic obstructive pulmonary disease,
osteoarthritis, hypertension, diabetes mellitus and other
health conditions were assessed by asking participants
whether a physician had given them a diagnosis of any of
those conditions and, in the case of hypertension and diabetes,
whether they were receiving medications for these conditions.

We assessed depressive symptoms by self-report, using a
single screening question (‘Do you suffer from depres-
sion?’). This same approach has similarly been utilised in
other previous study of depression [22]. We also assessed
the use of antidepressant medications, which is a more tan-
gible measure of depression that is less prone to reporting
biases than is a screening question.

Morale was not assessed at baseline (1994—1995) but was
added to the second evaluation (1997-1998). Therefore, the
data used in this study, including demographic and clinical
variables, are from the second evaluation, and included an
instrument to assess morale (see below). All study instru-
ments were administered by psychologists, social workers,
student nurses and general physicians, each of whom had
been trained by a senior clinical investigator with expertise
in health sciences research (J.R.-N.).

Participants who scteened positive for any neurological
disease (i.e. PD, ET, dementia or stroke) were examined by
one of eight senior neurologists who met at the inception of
the study to establish standardised methods to perform and
interpret the examination (J.B.-L., EB.-P.; and see acknowl-
edgements: A.B., AM.-S,, ].D.-G,, J.O,, J.P. and ]J.P.-E.).
For participants who could not be examined, medical re-
cords were obtained from their general practitioners, from
in-patient hospitalisations and from neurological specialists
@(if they had visited one).

The diagnosis of dementia and stroke was based on a clin-
ical data and medical record review [19-21]. The World
Health Organization clinical definition of a stroke was applied
[25]. For the diagnosis of dementia, we applied Diagnostic
and Statistical Manual of Mental Disorders (DSM)-1V criteria
[26]. Parkinsonism was diagnosed when at least two cardinal
signs (resting tremor, rigidity, bradykinesia and impaired gait/
postural reflexes) were present, and PD was diagnosed in
these patients when there were no secondary causes or atyp-
ical features [14—16]. Diagnostic criteria for ET were similar
to those used in the Sicilian Study [27].

Follow-up data on death were collected until 1 May 2004.
The date of death was obtained from the National Popula-
tion Register of Spain (Instituto Nacional de Estadistica). In
Spain, all deceased individuals receive a death certificate,
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completed by a doctor, at the time of death. The certificate
is then sent to the local police authority in the municipality
where the person had been living, and the information is
collected in the National Register.

Assessment of morale during follow-up evaluation
(1997-1998)

In participants who were evaluated by face-to-face interview,
morale was assessed by questionnaire, as detailed below. In
participants who were unavailable for a face-to-face inter-
view, morale was not assessed.

When the British Geriatrics Society and the Royal College
of Physicians of London reviewed HRQol instruments for
the elderly, they recommended the Philadelphia Geriatric
Center Morale Scale for assessment of subjective well-being
[28]. Hence, the scale was chosen and then interviewer-
administered. The Philadelphia Geriatric Center Morale
Scale was designed to provide a measure of morale or
psychological well-being in social geriatric studies [9—-13].
To make the questions comprehensible to elderly sub-
jects, they were phrased as simply as possible without
multiple clauses, difficult vocabulary or several response
alternatives. The length of the scale was also limited so
that it would not result in fatigue or inattention [9]. The
scale measures three consistently reproducible factors,
which capture different dimensions of psychological
well-being: agitation, lonely dissatisfaction and attitude to-
ward own ageing. The agitation factor is comprised of six
questions that assess anxiety and dysphoria, the lonely
dissatisfaction factor is comprised of six questions that
assess acceptance or dissatisfaction with social interactions
the participant experiences and the final factor is com-
prised of five questions that assess the participant's
attitude towards the ageing process. Each of the 17 ques-
tions is scored so that the value O indicates low morale
and the value 1 indicates high morale; the total score
ranges from O to 17. In the administration and scoting
instructions for the scale, the designer suggested that
scores of 13—17 should be considered consistent with
high morale/good psychological well-being, 10—12 would
fall within the middle range and scores of <9 are at the
lower end of morale [9, 10]. The scale, which is short
and easy to administer, has demonstrated high inter-rater
reliability and internal consistency and it has been used in
a variety of geriatric studies in a number of countries [9—
13] (including Spain) [11-13], indicating that there is
cross-cultural comparability.

Exclusions and final sample for analyses

5,278 participants underwent a baseline evaluation (1994—
1995); 1,462 of these did not undergo a second evaluation
because they declined (# = 112), were unreachable (#n =
560) ot had died (» = 790) (Figure 1, please see the figure
Appendix 1 in the supplementary data available in Age and
Ageing online). We also excluded 1,300 participants who ei-
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ther (i) had no data on morale because they were
unavailable for face-to-face interview (7 = 813) or (ii) had
incomplete data (# = 487). This left an eligible sample of
2,516 for these analyses (Figure 1, please see the figure Ap-
pendix 1 in the supplementary data available in _4ge and Ageing
online). We compared the final 2,516 participants to the
1,300 excluded participants and they wete younger (75.7 *
6.1 [median = 74] vs 76.5 * 6.9 [median = 75] years at sec-
ond evaluation, Mann—Whitney test, P < 0.05), a smaller
proportion were women (1,434 [57.0%] vs 797 [61.3%],
chi-square [X?] = 6.56, P < 0.05) and they wete more edu-
cated (274 [10.9%)] vs 215 [16.7%] were illiterate, X% =32.80,
P < 0.001).

Data analyses

Statistical analyses were performed in SPSS Version 15.0
(SPSS, Inc., Chicago, IL). All P-values are two-tailed, and
we considered P < 0.05 as significant. Characteristics of pat-
ticipants were compared using X7 tests. As the continuous
variables were not normally distributed, Mann—Whitney and
Kruskal-Wallis tests were used.

We used Cox proportional hazards models to estimate
the relative risk (RR) of mortality; this generated RR with
95% confidence intervals (CI). The time variable was the
years from the date of the second evaluation (1997-1998)
to either (i) 1 May 2004 in living participants or (i) the date
of death in participants who had died prior to 1 May 2004.

In the Cox proportional hazards analyses, we estimated
the risks of mortality in participants with low morale and
participants with moderate morale, each compared with
the reference group (participants with high morale). In add-
itional analyses, we created tertiles of morale score based on
our own data (<8, 10-12 and =13) and also treated morale
as a continuous variable. In each analysis, we began with an
unadjusted model. Then, in adjusted models, we first con-
sidered variables that were associated with both morale and
death (‘Model 1’ [more restrictive ctiteria for confounding])
and then considered baseline variables that were associated
with either morale or death (‘Model 2 [less restrictive ctiteria
for confounding]).

Survival curves for those participants with low morale
scores, moderate scores and high scores were calculated
using the Kaplan—Meier method. The log-rank test was used
to compate the differences between curves.

Results

Four hundred eighty-nine (19.4%) of 2,516 participants
died over a median follow-up of 5.9 years (range 0.1-7.7
years), including 253 (21.8%) deaths among 1,163 partici-
pants with low morale scores, 168 (19.3%) deaths among
870 participants with moderate scores and 68 (14.1%)
among 483 participants with high scores (Figure 1, please
see the figure Appendix 1 in the supplementary data available
in Age and Ageing online). There were significant differences
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Table |. Demogtraphic and clinical characteristics of cohott stratified by morale score

Characteristics at second evaluation Participants with

low morale (7 = 1,163)

76.3 + 6.1 (75.0)
791 (68.0%)

Age in years
Female gender™
Geographical area”
489 (42.0%)
358 (30.8%)
316 (27.2%)

Arévalo county (rural area)

Las Margaritas (blue collar area)

Lista (white collar area)
Education”

Illiterate

Can read and write

159 (13.7%)
495 (42.6%)
381 (32.8%)
127 (10.9%)

Primary studies
>Secondary studies
. ok
Marital status

Single 89 (8.0%)
Martied 588 (53.0%)
Widowed 18 (1.6%)
Separated or divorced 414 (37.3%)
Number of offspring” 14 % 0.7 (2.0)

Nighttime sleep duration”™
<8 h
>8 h

ok
Current smoker

746 (64.5%)
410 (35.5%)
82 (7.4%)
275 (25.0%)
699 (60.3%)
265 (23.0%)
297 (25.5%)

N L e
Current drinker
e
Hypertension
Diabetes mellitus
Chronic obstructive pulmonary disease

Osteoarthritis™ 812 (69.8%)
Dementia” 84 (7.2%)
Stroke™ 96 (8.3%)
Parkinson's disease” 37 (3.2%)
ET™ 117 (10.1%)

Heart disease 146 (12.6%)
433 (37.2%)

32422 (3.0)

. . .

DCPrCSSl\’e Sympt()rns or antldepressant use
™

Number of medications

Participants with
moderate morale (# = 870)

Participants with high
morale (7 = 483)

755 + 6.2 (74.0)
429 (49.3%)

74.6 + 5.6 (73.0)
214 (44.3%)

351 (40.3%)
237 (27.2%)
282 (32.4%)

142 (29.4%)
146 (30.2%)
195 (40.4%)

82 (9.4%)
352 (40.5%)
306 (35.2%)
129 (14.8%)

33 (6.8%)
208 (43.1%)
152 (31.5%)
90 (18.6%)

74 (8.8%) 55 (11.8%)
511 (60.5%) 292 (62.4%)
16 (1.9%) 9 (1.9%)
243 (28.8%) 112 (23.9%)
1.3+ 0.7 (1.0) 1.3+ 0.7 (1.0)

501 (57.7%)
368 (42.3%)
92 (10.9%)
321 (38.2%)
450 (51.8%)
139 (16.2%)

)

)

244 (50.6%)
238 (49.4%)
60 (12.9%)
204 (44.1%)
237 (49.2%)
63 (13.1%)
78 (16.1%)
224 (46.5%)

187 (21.5%
504 (58.0%

53 (6.1%) 13 (2.7%)
46 (5.3%) 21 (4.3%)
15 (1.7%) 7 (1.4%)
56 (6.4%) 21 (4.3%)
88 (10.1%) 43 (9.0%)
131 (15.1%) 44 (9.1%)
2.6 + 2.0 (2.0) 2.0 + 1.7 (2.0)

Mean values £ SD (median) is given for age, number of offspring and number of medications. Kruskal—Wiallis test was used for comparison of continuous data and

ook

X? test for proportions. P < 0.05, P < 0.01, P < 0.001.

in age, gender, education and medical co-morbidities when
participants in the three morale categories were compared
(Table 1).

The morale score was lower in patticipants who had died
than in those who were still alive, as were the Lonely Dis-
satisfaction Subscore and Attitude Toward Own Ageing
Subscore (Table 2). As expected, deceased patticipants were
significantly older, predominantly men and had more med-
ical co-morbidity than living participants. The Kaplan—Meier
curve for overall survival (Figute 2, please see the figure Ap-
pendix 2 in the supplementary data available in Age and
Ageing online) shows the low morale cohort to be at in-
creased risk of death (log-rank P < 0.001).

In an unadjusted Cox model, risk of mortality was in-
creased in participants with low morale (RR = 1.69, 95%
CI = 1.29-2.21, P < 0.001) and moderate morale (RR =
1.47, 95% CI = 1.10-1.94, P < 0.01) vs those ones with
high morale (reference group). In a Cox model that ad-
justed for age in years, gender, marital status, nighttime
sleep duration, hypertension, diabetes mellitus, chronic ob-
structive pulmonary disease, osteoarthritis, dementia,

sttoke, PD and number of medications (i.e. vatiables that
were associated with both morale and death), the risk of
mortality remained increased in participants with low moz-
ale RR = 1.35, 95% CI = 1.01-1.80, P < 0.05, Model 1 in
Table 3). The results did not change in a Cox model that ad-
justed for variables that were associated with either morale
or death (age in years, gender, education, geographical area,
marital status, nighttime sleep duration, number of offspring,
smoker, drinker, diabetes mellitus, hypertension, heart dis-
ease, chronic obstructive pulmonary disease, osteoarthritis,
dementia, stroke, PD, ET, number of medications, depres-
sive symptoms or antidepressant use) (Model 2 in Table 3).

In additional analyses, we created tertiles of morale score
based on our own data (<8, 10-12 and =13). The results
were similar: unadjusted RR for lowest vs highest tertile =
1.64, 95% CI = 1.31-2.66, P < 0.001 and Model 2 adjusted
RR = 1.36, 95% CI = 1.05-1.77, P = 0.02. We also treated
morale as a continuous variable and lower morale was asso-
ciated with higher mortality: unadjusted RR = 0.95, 95% CI =
0.92-0.97, P < 0.001 and Model 2 adjusted RR = 0.96, 95%
CI =0.93-0.99, P = 0.02.
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Table 2. Demogtaphic and clinical charactetistics of cohott stratified by mortality

Died (» = 489)

Alive (7 = 2,027)

Gender (male)”
Geographical area
Arévalo county (rural area)
Las Margaritas (blue collar area)
Lista (white collar area)
Education
Tlliterate
Can read and write
Primary studies
>Secondary studies
Marital status”
Single
Married
Widowed
Separated or divorced
Number of offspring
Nighttime sleep duration”
<8 h
>8 h
Current cigarette smoker
Current drinker
Hypertension”
Diabetes mellitus
Chronic obstructive pulmonary discase”
Osteoarthitis”
Dementia™
Stroke”
Parkinson's discase”
ET
Heart discase”
Depressive symptoms or antidepressant use
Number of medications™
Total Philadelphia Geriatric Center Morale Scale Score
Agitation Subscore
Little things bother me more this year
I sometimes worry so much that I can't sleep
I am afraid of a lot of things
I get mad more than I used to
I take things hard
I get upset easily
Lonely Dissatisfaction Subscore
I sometimes feel that life isn't worth living
I have a lot to be sad about
Life is hard for me much of the time
I am satisfied with my life today
I feel lonely
I see enough of my friend and relatives
Attitude Toward Own Ageing Subscore
Things keep getting worse as I get older
I have as much pep as I had last year
As T get older I am less useful

As I get older things are better than I thought they would be

I am as happy now as when I was younger

79.1 £ 6.7 (79.0)
284 (58.1%)

185 (37.8%)
134 (27.4%)
170 (34.8%)

60 (12.3%)
208 (42.6%)
148 (30.3%)
72 (14.8%)

32 (6.8%)
261 (55.2%)
166 (35.1%)
14 (3.0%)
1.4 %07 (2.0)

263 (53.8%)
226 (46.2%)
49 (10.4%)
142 (30.2%)
294 (60.5%)
120 (24.9%)
152 (31.1%)
278 (56.9%)

70 (14.3%)

51 (10.4%)

28 (5.7%)

37 (7.6%)

82 (16.8%)
124 (25.4%)
3.6 * 23 (3.0)
8.95 (9.0) + 3.25™
3.88 (4) = 1.71
0.58 (1.0) % 0.49
0.61 (1.0) * 0.49™
0.78 (1.0)  0.42
0.67 (1.0) % 0.47
0.57 (1.0) £ 0.49”
0.66 (1.0)  0.47
3.01 (3.0) £ 1177
0.75 (1.0) * 0.43"
0.61 (1.0) % 0.49
0.71 (1.0) % 0.45
0.70 (1.0) + 0.46™
0.24 (0.0)  0.43
0.78 (1.0) * 0.42"
2,06 (2.0) £ 1.49™
0.22 (0.0) £ 0.42"™
0.43 (0.0) * 050"
0.33 (0.0) £ 047"
0.65 (1.0) * 0.48"
0.43 (0.0) £ 050"

74.9 + 5.6 (74.0)
798 (39.4%)

797 (39.3%)
607 (29.9%)
623 (30.7%)

214 (10.6%)
847 (41.8%)
691 (34.1%)
274 (13.5%)

186 (9.5%)
1,130 (58.0%)
603 (31.0%)

29 (1.5%)
1.3 + 0.7 (1.0)

1,228 (60.9%)
790 (39.1%)
185 (9.6%)
658 (34.0%)

1,092 (54.0%)
347 (17.2%)
410 (20.2%)
1,262 (62.3%)
80 (3.9%)
112 (5.5%)
31 (1.5%)
157 (7.7%)
195 (9.6%)
484 (23.9%)
2.6 + 2.0 2.0)

9.59 (10.0) + 3.29

3.74 (4.0) + 1.66

0.61 (1.0) + 0.49

0.53 (1.0) + 0.50

0.79 (1.0) + 0.41

0.67 (1.0) + 0.47

0.50 (1.0) + 0.50

0.65 (1.0) + 0.48

318 (3.0) + 1.10

0.81 (1.0) + 0.39

0.60 (1.0) + 0.49

0.75 (1.0) + 0.43

0.77 (1.0) + 0.42

0.25 (0.0) + 0.43

0.82 (1.0) + 0.38

2.66 (3.0) * 1.57

037 (0.0) + 0.48

0.57 (1.0) + 0.49

0.50 (1.0) + 0.50

0.72 (1.0) * 0.45

0.50 (0.0) + 0.50

Mean values = SD (median) is given for age, number of offspring, number of medications and Philadelphia Geriatric Center Morale Scale scores. Mann—Whitney test
was used for compatisons of continuous data and X? test for proportions.

P < 0.05 7P < 0.01, P < 0.001.

Discussion community-dwelling elderly individuals. Using follow-up

mortality data (median = 5.9 years and maximum = 7.7
To our knowledge, this is the only prospective study of the  years), we demonstrated that the Philadelphia Geriatric Cen-
association between low morale and risk of mortality in ~ ter Morale Scale score was an independent predictor of
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Table 3. Relative tisks of mortality in participants who had low morale and moderate morale vs those with high morale
(reference group)

Unadjusted Model 1 Model 2
Relative risk 95% CI Relative risk 95% CI Relative risk 95% CI
Participants with low morale (# = 1,163) 1.69™ 1.29-2.21 135 1.01-1.80 135 1.00-1.81
Participants with moderate morale (» = 870) 147" 1.10-1.94 1.17 0.87-1.56 1.16 0.87-1.56
Participants with high morale (# = 483) (reference category) 1.00 - 1.00 - 1.00 -

Model 1: adjusted for age in years, gender, marital status, nighttime sleep duration, diabetes mellitus, hypertension, chronic obstructive pulmonary disease, osteo-
arthritis, dementia, stroke, Parkinson's disease and numbet of medications.Model 2: adjusted for age in years, gender, education, geographical area, marital status,
nighttime sleep duration, number of offspring, smoker, drinker, diabetes mellitus, hypertension, heart disease, chronic obstructive pulmonary disease, osteoarthritis,

dementia, stroke, Parkinson's disease, ET, number of medications, depressive symptoms or antidepressant use.

ok

P < 0.05, P <001, ""P < 0.001.

mortality. Mortality was related to lower morale after we
controlled for a variety of confounding co-morbid medical
conditions. Even after adjusting for reported depressive
symptoms and intake of antidepressant medications, low
morale continued to be associated with increased risk of
mortality.

Assessing morale with an easy-to-administer scale such as
the Philadelphia Geriatric Center Morale Scale might pro-
vide useful mortality risk stratification in the community-
dwelling elderly. Detecting and improving low morale could
improve the psychological well-being and health risks of
community-dwelling elderly individuals.

Morale reflects an individual's perception of the quality
of their physical and mental health. It is closely related to
the individual's petceived burden of chronic disease and
behavioural risk factors [9-13]. We adjusted for a variety
of demographic, behavioural and self-reported co-morbid
factors. It is possible that there may be residual confound-
ing or that morale is a marker for some unmeasured
behaviour or exposure. Yet expansion of our initial ad-
justed model (Model 1) to incorporate 20 covariates,
including multiple medical co-morbidities (Model 2), did
not change the relative risk (RR in both Models 1 and
2 = 1.35).

Morale is linked to HRQoL. The possible association of
HRQoL and mortality has been explored in several cause-
specific settings (e.g. in patients with heart disease, advanced
liver disease, among others) [5-9]. Only a few studies have
investigated the association between HRQoL and mortality
in the elderly [29—31]. In one of them, HRQoL was assessed
using the Centers for Diseases Control's Behavioral Risk
Factor Surveillance System Core HRQoL scale. In this
study, all dimensions of the HRQoL (global self-rated gen-
eral health, recent physical health, recent mental health and
recent activity limitation) were significant predictors of
short-term and long-term hospitalisation as well as mortality
in Cox regression models controlling for demographic fac-
tors and co-morbidity [29]. In another study, low baseline
Physical Component Summary scores and the baseline Men-
tal Component Summary scores of the Short Form 36-item
questionnaire (SF-36) were important independent risk fac-
tors for 3-year mortality among community-dwelling older

persons recruited from a population-based survey in Taiwan
[30]. Our results are in agreement with these studies, which
used different instruments than what we used [29—31].

Self-reported life satisfaction also has been shown to pre-
dict mortality [32]. The mechanism whereby low morale or
life dissatisfaction impact on mortality is not clear but there
are a number of possibilities. Low morale could be a proxy
for the presence of other health risk factors, poor social sup-
potrt or poor personal coping resources or maladaptive
health behaviours (e.g. lowered interest in maintaining
health); combinations of such factors could be operative
as well [32].

This study had limitations. Specifically, the 1,300 ex-
cluded participants were older and more likely to be
women or illiterate; therefore, the included participants
may have had higher morale in general than those who were
excluded. This study also had considerable strengths because
of its large size, prospective design and sizable set of other
risk variables considered for risk adjustment.

Key points

® Morale reflects an individual's perception of the quality
of their physical and mental health.

® [.ow morale may be an independent predictor of mortal-
ity in the eldetly.

® Assessing morale with an easy-to-administer scale such
as the Philadelphia Geriatric Center Morale Scale might
provide useful mortality risk in the community-dwelling
eldetly.

Acknowledgements

The authors gratefully acknowledge the vital help of the
other members of the NEDICES Study Group: R.
Trincado, J.M. Morales, R. Gabrtiel, A. Portera-Sdnchez,
A. Berbel, A. Martinez-Salio, J. Diaz-Guzmin, J.
Olazardn, J. Pardo, J. Porta-Etessam, C. Rodriguez, F.
Pérez del Molino, M. Alonso, C. Gémez, C. Saiz, G.
Ferndndez, P. Rodriguez and F. Sinchez-Sinchez. Finally,

371



J. Benito-Leon et al.

we also wish to express our sincere thanks to J. de Pedro-
Cuesta and J. Almazdn, the municipal authorities, family
doctors, nurses and the populations of Getafe, Lista and
Arévalo county.

Conflicts of interest

None declared.

Funding

NEDICES was supported by the Spanish Health Research
Agency and the Spanish Office of Science and Technology.
Dr. Louis is supported by RO1 NS042859, R01 NS039422
and ES P03 09089 from the National Institutes of Health,
Bethesda, MD.

Author contributions

Julian Benito-Leon: research project conception, organisation
and execution; statistical analysis design and execution;
manuscript writing (writing the first draft and making subse-
quent revisions).

Elan D. Louis: research project conception, organisation
and execution; statistical analysis design and execution;
manuscript writing (writing the first draft and making sub-
sequent revisions).

Jesus Rivera-Navarro: research project conception, organisa-
tion and execution; manuscript writing (making subsequent
revisions).

Maria José Medrano: research project conception, organisa-
tion and execution; manuscript writing (making subsequent
revisions).

Saturio Vega: research project conception, organisation
and execution; manuscript writing (making subsequent
revisions).

Félix Bermejo-Pareja: research project conception, organisa-
tion and execution; manuscript writing (making subsequent
revisions).

Supplementary data

Supplementary data mentioned in the text is available to sub-
scribers in Age and Ageing online.

References

1. Lutz W, Sanderson W, Scherbov S. The coming acceleration of
global population ageing. Nature 2008; 451: 716-9.

2. Hickey A, Batker M, McGee H, O'Boyle C. Measuring
health-related quality of life in older patient populations: a
review of current approaches. Pharmacoeconomics 2005;
23: 971-93.

3. Mitchell AJ, Benito-Leén ], Morales-Gonzalez JM, Rivera-
Navatro J. Quality of life and its assessment in multiple sclet-
osis: integrating physical and psychological components of
wellbeing. Lancet Neurol 2005; 4: 556—66.

372

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Rumsfeld JS, MaWhinney S, McCarthy M Jr, Shroyer AL,
VillaNueva CB, O'Brien M. Health-related quality of life as
a predictor of mortality following coronary artery bypass
graft surgery. Participants of the Department of Veterans Af-
fairs Cooperative Study Group on processes, structures, and
outcomes of care in cardiac surgery. JAMA 1999; 281:
1298-303.

. Mapes DL, Lopes AA, Satayathum S, McCullough KP,

Goodkin DA, Locatteli F. Health-related quality of life as a
predictor of mortality and hospitalization: the Dialysis Out-
comes and Practice Patterns Study (DOPPS). Kidney Int
2003; 64: 339-49.

. Sprenkle MD, Niewoehner DE, Nelson DB, Nichol KI.. The

Veterans Short Form 36 questionnaire is predictive of mortality
and health-care utilization in a population of veterans with a
self-reported diagnosis of asthma or COPD. Chest 2004;
126: 81-9.

. Kanwal F, Gralnek IM, Hays RD, Hays RD, Zeringue A,

Durazo F, Han SB. Health-related quality of life predicts
mortality in patients with advanced chronic liver disease. Clin
Gastroenterol Hepatol 2009; 7: 793-9.

. McEwen LN, Kim C, Haan MN, Ghosh D, Lantz PM,

Thompson TJ. Are health-related quality-of-life and self-rated
health associated with mortality? Insights from Translating Re-
search Into Action for Diabetes (TRIAD). Prim Care Diabetes
2009; 3: 37-42.

. Lawton MP. The Philadelphia Geriatric Center Morale Scale: a

revision. ] Gerontol 1975; 30: 85-9.

Lofgren B, Gustafson Y, Nyberg L. Psychological well-being
3 years after severe stroke. Stroke 1999; 30: 567-72.
Hidalgo JL, Gras CB, Garcia YD, Lapeira JT, del Campo del
Campo JM, Verdejo MA. Functional status in the elderly with
insomnia. Qual Life Res 2007; 16: 279—-86.

Louis ED, Benito-Leén J, Bermejo-Pareja F. On behalf of the
Neurological Disorders in Central Spain (NEDICES) Study
Group. Philadelphia Geriatric Morale Scale in essential tremor:
a population-based study in three Spanish communities. Mov
Disord 2008; 23: 1435—-40.

Benito-Ledn J, Louis ED, Bermejo-Pareja F. Neurological Dis-
orders in Central Spain Study Group. Population-based case-
control study of morale in Parkinson's disease. Eur J Neurol
2009; 16: 330—6.

Benito-Leén ], Bermejo-Pareja F, Rodriguez ], Molina JA,
Gabriel R, Morales JM. Neurological Disorders in Central
Spain (NEDICES) Study Group. Prevalence of PD and
other types of parkinsonism in three eldetly populations of
central Spain. Mov Disord 2003; 18: 267-74.

Benito-Leén |, Bermejo-Pareja F, Morales-Gonzilez JM et 4.
Incidence of Parkinson disease and parkinsonism in three eld-
erly populations of central Spain. Neurology 2004; 62: 734—41.
Benito-Ledn J, Louis ED, Bermejo-Pareja F. Neurological Dis-
orders in Central Spain Study Group. Risk of incident
Parkinson's disease and parkinsonism in essential tremor: a
population based study. ] Neurol Neurosurg Psychiatry 2009;
80: 423-5.

Benito-Ledn J, Bermejo-Pareja I, Morales JM, Vega S, Molina
JA. Prevalence of essential tremor in three elderly populations
of central Spain. Mov Disord 2003; 18: 389-94.

Benito-Ledn J, Bermejo-Pareja F, Louis ED. Neurological Dis-
orders in Central Spain (NEDICES) Study Group. Incidence
of essential tremor in three elderly populations of central

Spain. Neurology 2005; 64: 1721-5.



Potentially inappropriate medications in older patients with mental co-morbidities

19. Bermejo-Pareja F, Benito-Leon ], Vega S ¢ al. Consistency of 25. Ad hoc committee on the classification and outline of cetebro-

clinical diagnosis of dementia in NEDICES: a population- vascular disease II. Stroke 1975; 6: 566—16.
based longitudinal study in Spain. ] Geriatr Psychiatry Neurol =~ 26. American Psychiatric Association. DSM-IV: Diagnostic and
2009; 22: 246-55. Statistical Manual of Mental Disorders. Washington DC:

20. Bermejo-Pareja F, Benito-Leoén J, Vega S, Medrano MJ, Roman American Psychiatric Association, 1994.

GC. Neurological Disorders in Central Spain (NEDICES) 27. Salemi G, Savettieri G, Rocca WA, Meneghini F, Saporito V,
Study Group. Incidence and subtypes of dementia in three eld- Motgante L. Prevalence of essential tremor: a door-to-door
erly populations of central Spain. ] Neurol Sci 2008; 264: 63—72. survey in Terrasini, Sicily. Neurology 1994; 44: 61-4.

21. Diaz-Guzmidn ], Bermejo-Pareja F, Benito-Leén J, Vega S, 28. Dall J, Hopkins A. Standardised Assessment Scales for Elderly
Gabriel R, Medrano MJ. Neurological Disorders in Central People. London, UK: The Royal College of Physicians of Lon-
Spain NEDICES) Study Group. Prevalence of stroke and tran- don and the British Geriatrics Society, 1992.
sient ischemic attack in three eldetly populations of central ~ 29. Dominick KI., Ahern FM, Gold CH, Heller DA. Relationship
Spain. Neuroepidemiology 2008; 30: 247-53. of health-related quality of life to health care utilization and

22. Louis ED, Benito-Le6n ], Bermejo-Pareja F. Neurological mortality among older adults. Aging Clin Exp Res 2002; 14:
Disorders in Central Spain (NEDICES) Study Group. 499-508.

Self-reported depression and anti-depressant medication 30. Tsai S-Y, Chi L-Y, Lee C-H, Chou P. Health-related quality of
use in essential tremor: cross-sectional and prospective ana- life as a predictor of mortality among community-dwelling old-
lyses in a population-based study. Eutr J Neurol 2007; 14: er persons. Eur | Epidemiol 2007; 22: 19-26.

1138—46. 31. Kaplan MS, Berthelot JM, Feeny D, McFarland BH, Khan S,

23. Morales JM, Bermejo FP, Benito-Leén | e¢f al. Methods and Orpana H. The predictive validity of health-related quality of
demographic findings of the baseline survey of the NEDICES life measures: mortality in a longitudinal population-based
cohort: a door-to-door survey of neurological disorders in study. Qual Life Res 2007; 16: 1539—46.
three communities from Central Spain. Public Health 2004, 32. Koivumaa-Honkanen H, Honkanen R, Viinamaki H, Heikkila
118: 426-33. K, Kaprio J, Koskenvuo M. Self-reported life satisfaction and

24. Vega S, Benito-Le6n J, Bermejo-Pareja F, Medrano M]J, Vega- 20-year mortality in healthy Finnish adults. Am ] Epidemiol
Valderrama LM, Rodriguez C. Several factors influenced attri- 2000; 152: 983-91.

tion in a population-based elderly cohort: neurological
disorders in Central Spain Study. ] Clin Epidemiol 2010; 63: ~ Received 21 August 2009; accepted in revised form

215-22. 3 February 2010
Age and Ageing ; 39: 373-38| © The Author 2010. Published by Oxford University Press on behalf of the British Geriatrics Society.
doi: 10.1093/ageing/afq03 | All rights reserved. For Permissions, please email: journals.permissions@oxfordjournals.org

Potentially inappropriate prescribing including
under-use amongst older patients with cognitive
or psychiatric co-morbidities

PIERRE OLIVIER LANG'?, YASMINE HASSO?, MOUSTAPHA DRAME *?, NICOLE VOGT-FERRIER®
MAX PRUDENT?, GABRIEL GOLD', JEAN PIERRE MICHEL'

'Department of Rehabilitation and Geriatrics, Medical School and University Hospitals of Geneva, Geneva, Switzerland

?School of Medicine, University of Reims Champagne-Ardenne, EA. 3797, Reims, France

*Department of Community Medicine and Primary Care, Medical School and University Hospitals of Geneva, Geneva, Switzerland
*Department of Gerontology, University Hospitals of Reims, Reims, France

>Clinical Gerontopharmacology Unit, Department of Anaesthesiology, Pharmacology and Intensive Cares, Medical School and
University Hospitals of Geneva, Geneva, Switzerland

Address correspondence to: P. O. Lang. Department of Rehabilitation and Geriatrics, Hospital of Trois-Chéne Chemin du Pont-
Bochet 3, CH-1226 Thonex-Geneva, Switzerland. Tel: (+41) 22 305 61 | |; Fax: (+41) 22 305 61 15. Email: pierre.o.lang@hcuge.ch

Abstract

Objective: the study aimed to determine the prevalence of and risk factors for inappropriate prescribing (IP) and prescribing
omission (PO) in elderly with mental co-morbidities.
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