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Abstract
Background: Regular physical activity may improve different aspects of wellbeing in older people,
such as quality of life, vitality and depression. However, there is little experimental evidence to
support this assumption. Therefore, we examined the effect of different training protocols on
quality of life, vitality and depression of older adults living in long-term care facilities.

Methods: Subjects (n = 173, aged 64 to 94 years, living in long-term care facilities), were
randomized to six months of three different moderate-intensity group exercise training protocols,
or to an 'educational' control condition. Exercise consisted of two 45–60-minute training sessions
per week of 1) resistance training; 2) all-round, functional training; or 3) a combination of both.
Perceived health, the Geriatric Depression Scale (GDS), the Vitality Plus Scale (VPS) and the
Dementia Quality of Life questionnaire (DQoL) were administered at baseline and after six months.

Results: In the combined training group a small but significant decline was seen in perceived health,
DQoL and VPS score compared to the control group.

Conclusions: We conclude that neither strength training nor all-round, functional training of
moderate intensity is effective in improving quality of life, vitality or depression of older people
living in long-term care facilities.

Background
Wellbeing consists of many different aspects, such as bod-
ily wellbeing (e.g. pain, energy/fatigue, sleep distur-
bance), emotional wellbeing (e.g. depression, anxiety,
positive affect), self-concept (e.g. self-esteem), and global
perceptions of health. It is assumed that habitual exercise

may improve subjective wellbeing in older people. How-
ever, there is little experimental evidence to support this
assumption. Few randomized controlled trials studied the
effects of exercise on wellbeing of older people and results
are inconsistent. There is no standardized method to
measure wellbeing, and all studies focus on different
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aspects of wellbeing. Peel et al. [1] reported a significant
improvement in two out of eleven aspects of wellbeing
(perceptions of limitations in physical function and emo-
tional problems) after 8 weeks brisk walking and resist-
ance exercise. Two other recent studies [2,3] found no
improvement in their measures of well-being after 8
weeks resistance training or 17 weeks all-round, func-
tional training, respectively.

It is also not clear what type and intensity of activity is
most effective for wellbeing. Previously, it was believed
that psychological change required high-intensity endur-
ance training. King et al. [4] observed a significant decline
in anxiety, stress and ratings of perceived change but not
in depressive symptoms after 12 months higher intensity
group endurance training, higher intensity home endur-
ance training and lower intensity home endurance train-
ing. Strength training also seems of benefit for certain
measures of well-being. Tsutsumi et al. [5] observed that
both high and low intensity strength training improved
mood and self-efficacy in older adults. However, Penninx
et al. [6] found a significant beneficial effect of endurance
training on depressive feelings and behavior of older
women, but not from resistance training. Fewer research is
available on other types of training such as functional
training or ADL training.

Well-being is a subjective measure and refers to the way
people feel about their life. The question is whether exer-
cise and/or physical activity can contribute to an
enhanced well-being of older adults, and if so, what type
of exercise is most effective. Few studies compared differ-
ent exercise formats with a social control program, and
even fewer studies involved the less mobile and less
healthy older population. Therefore, the aim of the
present study was to examine the effectiveness of three dif-
ferent group-based moderate-intensity exercise protocols
on different aspects of wellbeing, i.e. perceived health,
quality of life, vitality and depression of older people, liv-
ing in long-term care facilities.

Methods
Study design
We conducted a 6-month randomized controlled trial of
three different moderate-intensity training protocols
among older adults living in long-term care facilities, i.e.
homes for the aged with services ranging from independ-
ent living to skilled nursing. The primary objective of the
trial was to study the effects of three different exercise pro-
tocols on physical functioning, quality of life, vitality, and
depression. In this report we describe the effects on qual-
ity of life, vitality and depression. In each of the six homes,
subjects were randomly assigned to one of the three exer-
cise conditions or the control condition, an 'educational'
program. The random allocation sequence was generated

by computer by two independent students, who also
assigned participants to their group. The nine couples
were randomized together. Random assignment took
place after completion of baseline measurements. After
the 6-month trial all study participants were allowed to
continue either one of the programs as desired. The VU
University medical ethics committee has approved the
study protocol.

Study population
Participants of the study were living in six residential and
extended care facilities in the North-Western part of The
Netherlands (i.e. West-Friesland). In each home all resi-
dents were invited to informative meetings organized in
the homes. At these informative meetings the design of
the study and the interventions were explained in detail.
Easy accessibility to the exercise programs and the possi-
bility of voluntary withdrawal from the study were
emphasized. The information was also available in bro-
chures for the people to take home. At the end of the
meeting, subjects received a form on which they could
assert whether they were interested in the study. Those
interested in study participation were screened for eligibil-
ity based on the following inclusion criteria: 1) aged 65 or
older; 2) living in a nursing home or residential care facil-
ity; 3) able to walk six meters or more (with or without a
walking aid); 4) able to comprehend the study proce-
dures; 5) no medical contraindication for study participa-
tion; 6) no rapidly progressive or terminal illness; 7) and
not moving away from the home within the six months
intervention period (5 and 6 were evaluated by their gen-
eral practitioner). Informed consent was obtained from
all subjects.

Interventions
Strength training
The strength training program was performed twice a
week during 6 months in groups of 5 to 7 participants
directed by a trained physical therapist and an assistant. In
the first 2 weeks, participants were familiarized with the
equipment and the technique of the exercises by exercis-
ing with minimal resistance. The following weeks, resist-
ance increased until 2 sets of 8–12 repetitions were
possible. Resistance was to be increased after the partici-
pant could complete 2 sets of 12 repetitions for 2 consec-
utive sessions. As a warm-up, each exercise was first
performed 10–20 repetitions with minimal resistance.
Progression was monitored with exercise logs filled out by
the supervising physical therapist and assistant. The five
exercises were leg press, lattisimus pulldown, biceps curl
and triceps press on TechnoGym equipment, and heel
raises with dumbbells (1 to 5 kg each), ankle and/or wrist
weights (1 and 2 kg per pair). For the heel raises the
number of repetitions were increased if the subjects could
lift the maximum weight (2× 5 kg dumbbells + 2× 2 kg
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ankle weights). Sessions lasted 45–60 minutes and closed
with stretching exercises. The program was designed to
improve muscle strength of major muscle groups of both
upper and lower body, important for functional perform-
ance on common daily activities.

All-round functional training
The all-round, functional training program was per-
formed twice a week during 6 months in groups of 7–15
participants, directed by a trained physical therapist and
an assistant. The first week was to familiarize participants
with the technique of the exercises. All classes started with
5–10 minutes of warm-up activities: walking (whenever
possible), exercise-to-music routines, becoming familiar
with the equipment. This was followed by 30–35 minutes
of skills training in game-like and cooperative activities,
such as throwing and catching a ball while standing up
and sitting down on a chair, musical chairs and team pur-
suit races. The cool-down period (5–10 min) consisted of
stretching and relaxation activities (e.g. finger and wrist
rolls, shoulder rolls, reaching, leg stretches). All exercises
could be adjusted to the individual mobility level. The
intensity was gradually increased: the number of repeti-
tions increased, exercises were performed more often
standing up straight and the use of wrist and ankle weights
(1 and 2 kg per pair) was stimulated. The program was
designed to improve muscle strength, speed, endurance,
coordination and flexibility to improve functional per-
formance of common daily activities. An emphasis was
placed on skills training, meaning that the specific activi-
ties required for independence in daily activities were
practiced. The design and theoretical background of the
all-round, functional training program are described in
detail elsewhere [7].

Combination
Subjects in the combination group performed once
weekly a complete strength training session and once
weekly a complete functional training session.

All three exercise programs were directed by physical ther-
apists who were already working in the homes and thus
familiar with working with the study population. The
physical therapists were trained by the primary researcher
(MCAP). To encourage standardization, the training pro-
tocols were extensively described in a manual and the all-
round, functional training was illustrated on an instruc-
tional videotape. The assistants were either volunteers or
students.

Control program
The control program was designed to provide attention,
social interaction and was meant to be a 'placebo' inter-
vention. Participants were told that they were assigned to
an 'educational' program (i.e. group discussions about

topics of interest to older people such as history of the
20th century, music, relaxation etc.). Sessions were organ-
ized 2 days of the week during 6 months for 45–60 min-
utes in groups of 7–15 participants, supervised by a
professional creative therapist.

Measurements
Data were collected at baseline and after 6 months inter-
vention by three trained research assistants who were
blinded to group assignment, according to a standardized
protocol.

Information on demographic characteristics, perceived
health, quality of life, vitality and depression was
obtained in a personal interview at the homes of the study
participants. Quality of life was measured by the Demen-
tia Quality of Life Instrument (DQoL)[8]. The DQoL con-
sists of 29 items divided in five sub-scales: aesthetics,
belonging, negative affect, positive effect and esteem. The
respondent was instructed to choose from one of several
5-point response scales placed in front of the respondent
on a card. A mean score was calculated for the five sub-
scales as well as for the total DQoL ranging from one to
five, with a higher score indicating better quality of life.
The Vitality Plus Scale (VPS)[9] was specifically designed
to measure the accumulated psychological and physical
benefits of exercise participation experienced by older
adults. The 10-item scale was designed to capture multi-
ple, interrelated aspects of 'feeling good' relevant to the
exercise experience e.g. sleep, energy, bodily pain, appe-
tite, stiffness. The respondent was instructed to choose for
each item how they were currently feeling on a 5-point
response scale placed in front of the respondent on a card.
Depression was assessed with the 30-item version of the
Geriatric Depression Scale [10,11].

Furthermore, two single questions 'How would you rate
your health' and 'How would you rate your health com-
pared to people of your age' were added. Respondents
could choose one answer from a five-point and a three-
point response scale, respectively. For both scales a higher
score indicates better health.

Disability was assessed with questions concerning the dif-
ficulty with performing 17 Activities of Daily Living
(ADL). For each item, the scores were recalculated ranging
from 0 (can perform without difficulty or with difficulty
but without help) to 1(can perform only with help or una-
ble to perform).

Statistical analysis
Data were analyzed using SPSS for Windows (release
7.5.2) and MlwiN (1998, version 1.02.0002).
Page 3 of 9
(page number not for citation purposes)



BMC Geriatrics 2004, 4:5 http://www.biomedcentral.com/1471-2318/4/5
Descriptive data are reported for variables of interest (per-
centage, mean, SD). Analysis of variance and Chi2-tests
were used to compare groups at baseline. To evaluate the
effects of the interventions multilevel analysis was used.
Using this technique, regression coefficients can be
adjusted for the clustering of observations within one
home that leads to dependency of observations of differ-
ent subjects within one home. In the multi-level analysis
two levels were defined: 1) patient and 2) home. A linear
model was used to study the effect of all three interven-
tions on the continuous outcome values. The parameters
of interest are the regression coefficients (beta) indicating
the effect of the intervention of interest, compared to the
control group. In the 'crude' model the outcome value at
6 months was only adjusted for the value at baseline. In
the secondary analyses, adjustments were made for gen-
der, age and class attendance. Regression coefficients and
95% confidence intervals for the basic and the adjusted
model are reported.

The trial was designed to randomize 60 subjects to each
intervention group, taking into account a dropout per-
centage of 25% with an alpha of 5% and a power of 80%.
Primary analyses were conducted by intention-to-treat
with participants analyzed according to the initial rand-
omized assignment. Post-hoc secondary analyses were
performed including only those subjects who attended at
least 75% of all exercise classes.

Results
Recruitment of participants and baseline measurements
were conducted from August to November 2000. Follow-
up measurements were conducted from March to May
2001. A total of 251 subjects were visited at home and
screened to determine eligibility. Of these, 17 did not
meet the inclusion criteria, five declined to participate and
five died or became ill before the baseline measurements
were completed. The 224 remaining subjects were ran-
domly assigned to the four intervention groups (Figure 1).
Mean age of these subjects was 81.7, ranging form 64 to
94. Of the 224 randomized participants, 173 (78%) com-
pleted the study (i.e. agreed with the final data collection
visit). General characteristics of this group are shown in
Table 1. Their mean age was 81 (± 5.4) years old and the
majority (86%) lived in a residential care facility. Subjects
reported problems with on average three of 17 ADL activ-
ities. Dropout of participants was not significantly differ-
ent among the four groups (strength training 28%, all-
round, functional training 20%, combined training 22%
and control group 31%). The study participants who
dropped out were slightly older (83 versus 81 years), and
were more often male (20 versus 15%) and living in nurs-
ing homes (23 versus 14%).

Of the 173 subjects who completed the study, the median
attendance to the strength training was 78% (range: 0–
100), to the all-round, functional training 70% (range: 0–
100) and to the combined training 73% (range: 7–100).
Attendance to the control program was slightly lower
(70%, range: 0–96). No participant was withdrawn for
adverse effects, but eight study participants discontinued
the intervention because they found that the exercise pro-
gram was 'too intensive'. From the exercise logs it
appeared that compliance to the strength training proto-
col appeared difficult. Subjects often trained at a lower
intensity and increased the intensity at a lower rate than
prescribed.

Intention-to-treat analysis
Perceived health, quality of life, vitality and depression at
baseline and after six months intervention are presented
in Table 2. At baseline study participants scored their 'per-
ceived health' on average 2.7 on a 5-point scale (1 = bad,
5 = excellent), and their 'perceived health compared to
people of the same age' 2.6 on a 3 point scale (1 = worse,
2 = the same, 3 = better). These values did not change after
6 months intervention, except in the combined training
group where perceived health decreased with 0.3 points
(95% CI:-0.5;-0.1). The mean of the DQoL scores fell
above the midpoint of the scale, except for negative affect,
which fell below the midpoint. At baseline, the DQoL
sumscore and subscores were not significantly different
between groups. In all three exercise groups a small but
significant decline in DQoL sumscore (-0.1 in all three
groups) and aesthetics (-0.5, -0.4 and -0.4 points, respec-
tively) was observed. In the combined training group a
small but significant decline in positive affect (-0.2, 95%
CI:-3.3;-0.4) and esteem (-0.2, 95% CI:-3.3;-0.4) was
observed as well.

The mean VPS score at baseline was 36.5 out of 50. After
the intervention the combined training group had an
average decrease of 1.8 points (95% CI:-3.3;-0.4). The
changes in the other groups were small and not signifi-
cant. The mean GDS score at baseline was 5.8 and did not
change after 24 weeks intervention. A GDS score over 10
denotes depressive symptoms.

The differences in quality of life, vitality and depression
between the three exercise groups compared to the control
group are presented in Table 3. After adjusting for score at
baseline, age, sex and class attendance a significant differ-
ence between the strength training and the control group
was found in the DQoL aesthetics subscore (adjusted dif-
ference: -0.31, 95% CI:-0.59;-0.02). The combined train-
ing group declined significantly in perceived health
(adjusted difference:-0.5, 95% CI:-0.89;-0.2), DQoL sum-
score (adjusted difference:-0.2, 95% CI:-0.33;-0.08), aes-
thetics subscore (adjusted difference:-0.3, 95% CI:-0.58;-
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0.02), esteem subscore (adjusted difference:-0.2, 95% CI:
-0.44;-0.04) and VPS score (adjusted difference:-0.5, 95%
CI: -0.89;-0.2) compared to the control group. No signifi-
cant differences between the all-round, functional train-
ing group and controls were found.

Subgroup analysis
We performed post-hoc analyses to examine the effect of
the interventions including only those subjects who
attended at least 75% of the exercise classes (n = 74, i.e.
43%) (see Table 4). After adjustment for baseline score,
age and sex, no differences between the exercise groups
compared to the control group were observed.

Discussion
Our results suggest that exercise does not affect quality of
life, vitality or depression of older adults living in long-
term care facilities. After adjustments for baseline score,

age, sex and compliance (class attendance), minimal dif-
ferences in perceived health, quality of life, vitality and
depression were observed between the strength training
and all-round, functional training group and the non-
exercise control group. Noticeable is that the combined
training group declined slightly in perceived health, qual-
ity of life and vitality compared to the non-exercise con-
trols after 24 weeks. However, in the subgroup that
attended at least 75% of all classes no differences between
either of the exercise groups and the controls were seen.

Few randomized controlled trials looking at the psycho-
logical effects of exercise in older adults have been per-
formed and all looked at different measures [1-6]. Even
fewer studies compared the psychological effects of differ-
ent types of exercise [4,6]. All looked at different training
formats (strength training and endurance training), differ-
ent durations, as well as different aspects of wellbeing

Flow diagramFigure 1
Flow diagram.

Figure 1. Flow diagram 
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such as depression, mood and anxiety, stress and self-effi-
cacy. Findings on outcome measures were inconsistent.

Most studies used a non-exercise or waiting list control
group. To positively rule out social interaction or staff
attention as the most important underlying factor of
improvement for quality of life, vitality and depression we
added a sedentary, social activity control group. This may
be one explanation for the lack of effect of the exercise
programs in our study. The control program may have
lead to improvement. King et al. [4] compared higher
intensity group, higher intensity home and lower inten-
sity home endurance exercise. Their results suggest that

change in physical fitness and social support from group
training was not necessary to achieve psychological
change.

Another explanation for the lack of effect may be that
some aspects of quality of life, vitality and depression rep-
resent stable personality traits rather than modifiable
states or that the used measures were insufficiently
responsive to change. The quantification of psychological
wellbeing is difficult. There are many instruments that
measure different aspects of wellbeing, such as bodily
wellbeing (e.g. pain, energy/fatigue, sleep disturbance),
emotional wellbeing (e.g. depression, anxiety, positive

Table 1: General characteristics of elderly living in long-term care facilities (N = 173)

Strength training (n = 41) Functional training (n = 48) Combined training (n = 49) Control (n = 35)

age, mean ± SD, yr 81.0 (± 5.8) 82.1 (± 4.9) 80.9 (± 6.3) 81.3 (± 4.4)
sex, No. (%) male/female 11(26)/30(74) 10(21)/38(79) 8(16)/41(84) 6(17)/29(83)
marital status, No. (%)
- married 9 (23) 10 (21) 13 (27) 11(31)
- widowed 27 (68) 33 (69) 32 (65) 23 (66)
- never married 1 (3) 3 (6) 3 (6) 1 (3)
- divorced 3 (8) 4 (2) 1(2) -
type of residence, No. 
(%)
- nursing home 6 (14) 6 (13) 8 (16) 4 (11)
- residential care 35 (86) 42 (87) 41 (84) 31 (90)
subjects with ADL 
disability, No. (%)

8 (22) 8 (20) 4 (10) 7 (21)

no. of ADL disabilities, 
mean ± SD (0–17)

3.3 (± 2.7) 2.7 (± 2.3) 3.3 (± 2.1) 3.1 (± 2.9)

subjects using a walking 
aid indoors, No. (%)

6 (15) 8 (17) 3 (6) 6 (17)

Table 2: Perceived health, quality of life, vitality and depression (mean [95% CI]) of elderly living in long-term care facilities (N = 173)

Strength training (n = 41) Functional training (n = 48) Combined training (n = 49) Control (n = 35)

baseline 6 m change baseline 6 m change baseline 6 m change baseline 6 m change

perceived health
(1–5)a

2.3 [2.0;2.6] -0.1 [-0.4;0.2] 2.1 [1.9;2.3] 0 [-0.2;0.3] 2.4 [2.1;2.6] -0.3 [-0.5;-0.1]* 2.4 [2.1;2.7] 0.1 [-0.2;0.5]

compared health
(1–3)a

2.6 [2.4;2.8] -0.1 [-0.4;0.2] 2.4 [2.2;2.6] 0 [-0.1;0.3] 2.2 [2.0;2.5] 0 [-0.1;0.3] 2.5 [2.3;2.7] 0 [-0.2;0.3]

DqoL (1–5)b 3.6 [3.4;3.7] -0.1 [-0.2;-0]* 3.6 [3.5;3.7] -0.1 [-0.2;-0]* 3.6 [3.4;3.7] -0.1 [-0.2;-0]* 3.6 [3.4;3.7] 0 [-0.1;0.1]
- aesthetics 4.2 [3.9;4.4] -0.5 [-0.7;-0.3]* 4.1 [3.9;4.3] -0.4 [-0.6;-0.2]* 4.0 [3.8;4.2] -0.4 [-0.6;-0.2]* 4.1 [3.9;4.3] -0.2 [-0.5;0]
- belonging 3.7 [3.5;3.9] 0 [-0.2;0.1] 3.7 [3.5;3.9] 0 [-0.2;0.2] 3.7 [3.5;3.9] 0 [-0.2;0.2] 3.6 [3.3;3.9] 0.2 [-0;0.4]
- negative affect 2.7 [2.5;2.9] 0 [-0;0.2] 2.7 [2.5;2.8] 0 [-0.2;0] 2.6 [2.5;2.8] 0 [-0.2;0] 2.6 [2.4;2.8] 0 [-0;0.2]
- positive affect 3.7 [3.5;3.9] 0 [-0.2;0] 3.8 [3.6;4.0] -0.1 [-0.3;0] 3.8 [3.6;3.9] -0.2 [-0.3;-0]* 3.7 [3.5;3.9] 0 [-0.2;0.1]
- esteem 3.7 [3.5;3.9] 0 [-0.3;0.1] 3.8 [3.6;4.0] 0 [-0.2;0.1] 3.7 [3.6;3.9] 0.2 [-0.3;-0]* 3.8 [3.6;4.0] 0 [-0.2;0.1]
Vitality Plus
Scale (10–50)c

36.4 [34.3;38.5] 0.6 [-0.9;2.0] 36.2 [34.5;37.9] 0.3 [-1.2;1.7] 35.8 [33.8;37.8] -1.8 [-3.3;-0.4]* 38.0 [35.6;40.3] -0.8 [-2.2;0.7]

GDS (0–30)d 6.0 [4.5;7.6] 0.3 [-0.5;1.1] 5.6 [4.3;6.8] -0.3 [-1.0;0.5] 6.1 [4.8;7.5] 0.3 [-0.8;1.4] 5.2 [4.0;6.4] 0.2 [-0.7;1.1]

a higher scores indicate better health b higher scores indicate better QoL c higher scores indicate more vitality d higher scores indicate more 
depressive symptoms * p < 0.05, for within group change from baseline value
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Table 3: Results of Multilevel analyses regarding the effect of strength training, functional training and the combined training on 
perceived health, quality of life, vitality and depression of elderly living in long-term care facilities (N = 173)

Strength training versus 
control difference [95% CI]

Functional training versus 
control difference [95% CI]

Combined training versus 
control difference [95% CI]

perceived health
adjusted for score at baseline -0.32 [-0.69;0.04] -0.21 [-0.57;0.14;] -0.50 [-0.85;-0.14]*
adjusted for score at baseline, 
age, sex and compliance

-0.35 [-0.72;0.02] -0.24 [-0.60;0.12] -0.52 [-0.88;-0.16]*

DQoL
adjusted for score at baseline -0.13 [-0.26;-0.004]* -0.12 [-0.24;0.01] -0.18 [-0.30;-0.05]*
adjusted for score at baseline, 
age, sex and compliance

-0.14 [-0.27;0.01] -0.12 [-0.25;0.003] -0.20 [-0.33;-0.08]*

- aesthetics
adjusted for score at baseline -0.30 [-0.59;-0.01]* -0.25 [-0.53;0.03] -0.29 [-0.57;-0.01]*
adjusted for score at baseline, 
age, sex and compliance

-0.31 [-0.59;-0.02]* -0.24 [-0.52;0.04] -0.30 [-0.58;-0.02]*

- belonging
adjusted for score at baseline -0.22 [-0.46;0.01] -0.16 [-0.38;0.07] -0.18 [-0.40;0.05]
adjusted for score at baseline, 
age, sex and compliance

-0.23 [-0.46;0.004] -0.17 [-0.40;0.05] -0.21 [-0.43;0.02]

- negative affect
adjusted for score at baseline -0.02 [-0.19;0.16] -0.10 [-0.27;0.06] -0.13 [-0.29;0.04]
adjusted for score at baseline, 
age, sex and compliance

-0.02 [-0.19;0.15] -0.10 [-0.26;0.06] -0.14 [-0.30;0.03]

- positive affect
adjusted for score at baseline -0.01 [-0.21;0.18] -0.05 [-0.23;0.14] -0.12 [-0.31;0.07]
adjusted for score at baseline, 
age, sex and compliance

-0.05 [-0.24;0.14] -0.07 [-0.25;0.12] -0.17 [-0.35;0.02]

- esteem
adjusted for score at baseline -0.11 [-0.32;0.10] -0.02 [-0.22;0.18] -0.19 [-0.39;0.02]
adjusted for score at baseline, 
age, sex and compliance

-0.13 [-0.33;0.08] -0.05 [-0.24;0.15] -0.24 [-0.44;-0.04]*

- Vitality Plus Scale
adjusted for score at baseline 0.83 [-1.23;2.89] 0.53 [-1.47;2.52] -1.66 [-3.65;0.33]
adjusted for score at baseline, 
age, sex and compliance

0.51 [-1.55;2.57] 0.38 [-1.60;2.35] -2.06 [-4.05;-0.07]*

- GDS
adjusted for score at baseline -0.004 [-1.33;1.32] -0.40 [-1.67;0.88] 0.24 [-1.03;1.52]
adjusted for score at baseline, 
age, sex and compliance

0.09 [-1.25;1.42] -0.37 [-1.65;0.90] 0.34 [-0.95;1.63]

* p < 0.05, for exercise versus control group

Table 4: Results of Multilevel analyses regarding the effect of strength training, functional training and the combined training on 
perceived health, quality of life, vitality and depression of the subgroup who attended at least 75% of all exercise classes (N = 74)

Strength training versus 
control difference [95% CI]

Functional training versus 
control difference [95% CI]

Combined training versus 
control difference [95% CI]

perceived health -0.003 [-0.6;0.6] 0.3 [-0.3;0.9] -0.1 [-0.7;0.5]
DQoL sumscore -0.2 [-0.4;0.01] -0.1 [-0.3;0.1] -0.2 [-0.4;0.03]
- aesthetics -0.4 [-0.8;0.01] -0.2 [-0.7;0.2] -0.2 [-0.7;0.2]
- belonging -0.4 [-0.7;0.01] -0.2 [-0.6;0.1] -0.3 [-0.7;0.02]
- negative affect 0.1 [-0.2;0.5] 0.1 [-0.2;0.5] 0.04 [-0.3;0.4]
- positive affect -0.2 [-0.5;0.2] -0.04 [-0.4;0.3] -0.1 [-0.4;0.2]
- esteem -0.2 [-0.6;0.2] -0.1 [-0.4;0.3] -0.3 [-0.7;0.1]
Vitality Plus Scale 0.4 [-3.0;3.9] 0.4 [-3.0;3.8] -1.4 [-4.8;2.1]
GDS -1.1 [-3.3;1.0] -1.5 [-3.6;0.7] -1.3 [-3.4,0.9]

Note: All values are adjusted for score at baseline, age and sex.
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affect), self-concept (e.g. self-esteem), and global percep-
tions of health. Most instruments are not developed for
measuring change over time. Thus, it is important to
develop useful instruments in these potentially important
areas. The Vitality Plus Scale used in our study was specif-
ically developed to measure perceived psychophysical
benefits of exercise participation, but did not indicate any
changes in our trial. The responsiveness to change of this
scale has been studied insufficiently up till now.

Our study was conducted in the less mobile and less
healthy group of older people living in long-term care
facilities. This group is likely to experience lower psycho-
logical wellbeing because of problems with health,
mobility, and autonomy. Therefore, we expected greater
gains in wellbeing from exercise. Still, average scores at
baseline were not exceptionally low, leaving little room
for improvement (ceiling effect). Because of these health
and mobility problems, regular exercising at a considera-
ble intensity appeared difficult. Most persons were not
used to exercising and afraid to exercise at moderate inten-
sity, which was in some people associated with pain. From
the exercise logs it appeared that compliance to the
strength training protocol appeared difficult.

The exercise programs showed little improvement in fit-
ness and function (data not shown). In the subgroup of
subjects who attended at least 75% of the classes,
improvements in some fitness and function measures
were observed (reaction time, eye-hand-coordination,
chair rise performance) in the functional training group
and the combined training group. No effect of strength
training was observed. None of the exercise protocols
were effecting ADL-disability (manuscript submitted for
publication). Despite the lack of functional improvement
subjects may still experience psychological benefit from
participating in an exercise program, for instance because
of hormonal or metabolic adaptations, alterations in
brain monoamines or opioid peptides, the opportunity of
socializing, enhanced feelings of competency, or distrac-
tion of day-to-day stressors. The studies of King et al. [4]
and Tsutsumi et al. [5] suggest that neither high intensi-
ties, nor substantial fitness changes are essential to
achieve positive mental health effects. Though, both stud-
ied healthy community-dwelling older people who were
much younger (mean age 57 and 68, respectively).

A limitation of this type of study examining the effect of
exercise programs in more real-life circumstances is the
difficulty in standardizing and measuring the intensity of
the training. Therefore, we cannot say whether the lack of
effect is due to the insufficient compliance of the partici-
pants or due to the insufficient intensity or frequency of
the exercise program.

Another limitation is that we used multilevel analysis.
This technique is the state of the art for analyzing discrete
variables in this type of trials. However, in our study we
used ordinal outcome variables. Therefore, the results
have to be interpreted with caution.

We conclude that neither strength training nor all-round,
functional training of moderate intensity is effective in
improving psychological quality of life, vitality and
depression of older people living in long-term care
facilities.
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