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Key summary points

Aim To evaluate whether an intergenerational programme in which students visit institutionalised older adults following a
pre-established activity agenda has beneficial effects on residents’ health status.

Findings An aggregate “significant impairment” variable was defined as a loss of at least 20% of the baseline values in any of
four variables: mobility, cognitive function, executive tasks and mood. The programme reduced the incidence of significant
impairment (odds ratio 0.9, p <0.01).

Message Bringing together students and institutionalised older adults delays functional decline.

Abstract

Purpose To analyse whether an intergenerational programme in which students interacted with institutionalised older persons
had any impact on the older persons’ functional status.

Methods Each academic year, a group of older adults living in nursing homes were divided into two arms. For the next four
months, the first group received daily visits from a group of students during which they followed a pre-established activity
plan, whilst the other arm proceeded with their normal activity. After 4 months, the groups crossed over, and the second arm
received the student visits, whilst the first group returned to their normal activity.

A battery of tests was performed at inception, crossover and the end of the second period. The tests explored mobility (Timed
Up-and-Go), cognition (Mini-Mental Examination), executive function (Frontal Assessment Battery) and mood (Geriatric
Depression Scale). A dichotomous aggregate “significant impairment” variable was deemed to be present when there was
at least a 20% loss of function (compared to the value at the beginning of the period) in any of the aforementioned tests.
Results The study included 289 older adults who visited with 91 students. Subjects in the active phase had a lower incidence
of significant impairment than those in the control phase (O.R. 0.90, p <0.01). There were no significant differences in the
individual variables.
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Conclusion An intergenerational project with students visiting older adults in nursing homes had a protective effect, delay-

ing functional decay in older adults.

Keywords Intergenerational programmes - Cognitive impairment - Functional impairment - Nursing homes

Introduction
Background

In most Western countries, the population is ageing. In
Spain in 2018, 21% of citizens were over 65 years old,
and 6% were over 80 (63% of whom were women) (INE,
2020). As our society as a whole becomes older and our
life expectancy is ever rising, many older adults are insti-
tutionalised and live isolated in spaces in which they inter-
act mostly with other older adults.

Although ageing is an individual process, it is highly
influenced by long-standing structural elements, and
amongst them, social networks are an extremely important
factor [1, 2]. Social support promotes healthy behaviours
and helps in coping with stress and disease [3, 4], whilst
loneliness is a significant factor influencing older adults’
health status [5, 6]

Several pathologies prevalent in older adults are asso-
ciated with dependency and disability and often result in
more or less indefinite institutionalisation. The most fre-
quent causes of institutionalisation in the Spanish context
are functional impairment after hospital admission, hip
fracture, dementia, stroke, advanced chronic disease or the
loss of a spouse. In Spain, 30% of the older adults admit-
ted to nursing homes are between 85 and 89 years old, and
the proportion of the oldest aged amongst nursing home
residents has been increasing since 2011 [7]. Furthermore,
institutionalised older adults are more vulnerable both in
physical and cognitive terms and have fewer social net-
works than persons living at home [8].

Concurrently with this ageing/isolating process, young
generations hardly connect with the ageing population. A
recent survey [9] showed that 75% of young adults did not
share their lives with people over 65 years old and that
only 13% were satisfied with their relationship with their
grandparents. Furthermore, 41% of the people interviewed
believed that young people show indifference and lack of
interest towards older adults [9].

Intergenerational programmes (IPs) are interven-
tions designed to increase interaction, cooperation and
exchange between people of different generations, with
the aim of benefitting both sides. On the one hand, they
help older adults continue to be productive and appreci-
ated members of the community. In addition, they build
bonds between people of different ages and help trans-
mit traditions and values to other generations, improving
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older adults’ self-esteem. On the other hand, young adults
receive direct experience with a reality that surrounds us
(even if we turn our backs to it). Older adults contribute to
young adults’ life experiences and may provide new, more
mature points of view on life and its quandaries. Whilst
interacting with older adults, young adults may obtain new
insights, improve their social skills and change their per-
ception of ageing and elderly people. Furthermore, this
experience could help them face the hard fact of ageing,
both for themselves and their relatives, and help them
eventually avoid certain ageist stereotypes.

There are numerous publications reporting on the positive
effects of IPs on satisfaction and life quality, both in young
and older adults [3, 4, 10—14]. Intergenerational contact
improves generativity as well as physical and intellectual
function whilst reducing or slowing cognitive and functional
decline, improving depressive symptoms and reducing the
risk of loneliness and isolation [15-18].

However, IPs are extremely diverse [4], both in terms of
the target population (infants, adolescents, frail or impaired
older adults or healthy older adults living at home), the set-
ting (older adults visiting schools, students visiting nursing
homes), the activities (reading, playing, helping) and the
type of interaction (face-to-face, remote). IPs are generally a
social intervention rather than an experiment, and thus, their
results may not be easily extrapolated. Furthermore, they are
usually analysed on social and psychological grounds rather
than based on hard medical data.

Purpose of the Duplo programme

In 2016, a private foundation (https://fundaciongregal.org/)
launched a project (https://fundaciongregal.org/programa-
duplo/) to promote intergenerational contact between insti-
tutionalised elderly people and young students.

This project could arguably benefit both groups. For older
adults, it could provide first-hand contact with a reality out
of their scope through interaction with young people whilst
arguably improving their self-esteem, as they could contrib-
ute to their life experiences and insights. Furthermore, the
intervention could increase their motivation and activities,
boost their social lives through conversation and other social
activities and hopefully improve (or slow the loss of) func-
tionality as well as promote active ageing.

For young students, this interaction could make them
aware of their potential contribution to society, provide new
perceptions of age and ageing and improve their social skills.
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Furthermore, the students receive a scholarship whilst within
the Duplo programme.

Simultaneously, a research programme was initiated to
objectively explore the effects of this intervention in both
older adults and students. Concerning older people, the
impact of the programme on global health status was evalu-
ated by analysing changes in well-established tests assess-
ing physical, cognitive, executive and mood spheres. For
the students, the project investigated the extent to which the
programme modified their knowledge and attitudes towards
ageing and older people.

The present manuscript reports on the results concern-
ing the institutionalised population [although a brief note
on the students is included in the Discussion].

Methods
Design

The design was a case—control, crossover observational
study.

The intervention lasted one academic year (two con-
secutive 4 month periods) and had an active group and a
control group, which were switched over in the midterm.

The programme consisted of a 4-month agenda (see
“Procedure: activity agenda”) for the active group, whilst
the control group followed with their normal activi-
ties. Then, there was a crossover, and the control group
received the agenda whilst the first group resumed their
normal activities.

Fig.1 Flow chart

A battery of tests was administered to both groups at
admission, at the crossover point and at the end of the
intervention (baseline, crossover and final). All tests were
conducted either by one of the authors (MC) or by the
registered psychologists in the nursing homes, following
a standardised protocol.

For the students, a battery of tests was administered at
admission and at the end of the intervention. All tests were
conducted by one of the authors (MC).

The project was approved by the University Hospital of
Mostoles Ethical Committee. Written informed consent
was obtained from each participant or his or her relative.

Participants

The programme was offered to all persons admitted to eight
nursing homes in the urban area of Madrid (Spain) with the
following inclusion criteria:

e Admitted for at least 8 weeks before inclusion
e Aged over 65

Exclusion criteria were as follows:

e Cognitive impairment as indicated by a score on the
Spanish version of the Mini-Mental Examination < 16.

We initially considered excluding wheelchair-bound
patients to optimise physical activities. However, this was
later considered an unfair limitation, and this exclusion cri-
terion was dropped.

Figure 1 displays the flowchart of included subjects and
those who dropped out.

Arm A Arm B

Test 1 Test 1
(basal) 171 residents included 177 residents included
39 drop out 40 drop out
31 resident joining
Test2
Test 2
(crossover) 132 residents continuing 168 residents continuing
54 drop out 88 drop out
Test3 78 residents ending 80 residents ending
(final) Test3

intervention phase: -

control phase:
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Measures

The research aimed at a global assessment of health sta-
tus involving physical, cognitive, executive and affective
aspects. The tests used to evaluate these features were cho-
sen because of their objectivity, standardisation and wide
use amongst geriatric patients.

We analysed four individual dimensions and established
as the main outcome a dichotomous “significant impair-
ment” variable, defined as present whenever the subject
experienced a loss of a predefined value in any of the base-
line individual dimensions during the period under analysis.

The basic dimensions were as follows:

1. Mobility, assessed by means of the Timed Up-and-Go
test (TUG) [19, 20]

2. Global cognitive (mainly memory) abilities, assessed
through the Spanish version of Mini-Mental Examina-
tion (Mini examen cognitivo de Lobo MEC-35) (MME)
[21, 22]. Range: 0-35.

3. Frontal (mainly executive) functions, evaluated through
the Frontal Assessment Battery (FAB) [23, 24]. Range:
0-18.

4. Affective/mood status, estimated by means of the Geri-
atric Depression Scale 15 (GDS) [25, 26]. Range: 0-15.

Finally, we included a global “significant impairment”
compound variable (S.1.), with the aim of assessing if there
had been relevant changes in any of the aforementioned
measurements. "Significant impairment" was evaluated at
the end of both the active and control phases. It was deemed
to be present if any of the measurements was less than 80%
of its value at the beginning of the phase (i.e. there was at
least a 20% loss of function). This 80% threshold is obvi-
ously arbitrary, and therefore, we explored the behaviour of
this variable when varying the S.I., defining the threshold
from 10 to 90%.

Students

The Duplo programme offered scholarships to students
admitted to a public university (https://www.uc3m.es/inicio),
a public vocational school (https://www.educa2.madrid.org/
web/centro.ies.alarnes.getafe) and a private foundation sup-
porting children at risk of social exclusion (https://funda
cionbalia.org/).

A public call was published in each centre. Applying stu-
dents were then selected based on the following criteria:

1. Academic scores (average grade)

2. Receipt of a scholarship from the Spanish Ministry of
Education (implying an unfavourable economic status)
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3. Provision of a motivational letter explaining his or her
reasons and inspirations to participate in the programme,
as well as his or her interests and hobbies

4. Completion of a battery of tests from which a team of
psychologists evaluated his or her social, interpersonal
and communicative skills; pro-social as well as artistic
and sports backgrounds were also considered.

The selected students were committed to visit the
assigned nursing home for 6 h every week following a pre-
established timetable.

The student’s mean age was 21 years (sd. 2.3). Seventy-
seven per cent attended a public university, 22% were com-
pleting professional training, and 1% had only elementary
studies. Before starting the intervention, the students com-
pleted a 10 h training period conducted by specialised staff.
This included a short introduction to the physiology of
ageing, some notions on group dynamics, music therapy,
art therapy, yoga and relaxation techniques, and a bringing-
together session with Duplo students of the previous year.

Procedure: activity agenda

The Duplo programme aims to provide activities that dis-
rupt the everyday routine, emphasising areas such as the
following:

e Talks and debates on subjects of interest (e.g. actual
events, geography, history, art, sports, new technologies,
politics)

e Walks

e Art therapy, music and artistic activities allowing the
expression and sharing of mood states

e Games (cards, team games, etc.)

* Yoga and relaxation

e Life stories: Whilst not formal reminiscence therapy, an
important part of the programme lies in the older adults
telling their histories. Each term, students are encouraged
to produce, together with an older adult, a life story of
that particular older adult, focussing on whatever he or
she considers most relevant.

Figure 2 is the weekly time line of the intervention. The
nursing home residents are conveniently divided into groups
of 10-15 persons, with 4 students per group. Each week, a
different student is in charge of planning and managing the
diverse activities performed in each nursing home, always
in accordance with the pre-established schedule.

The Duplo programme in no way tries to compete with
or supplant the therapist’s job in the nursing home. The stu-
dents do not have a health sciences background and are not
assistance staff. At all times in each nursing house, there
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WEEKLY TIMELINE

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
16.00-16.15 GATHERING TOGETHER
READING (short story,
poem).
ART THERAPY/ TOGETHER: listening,
16.15-17.15 MUSIC THERAPY understanding MEMORIES / LIFE
(60 EAPOSHI S DERATE (in turn, Tuesday / INDIVIDUALY: R OSHONHREEATE STORIES
Wednesday) commenting what has

been read
Tuesday / Wednesday)

(in turn,

17.15-17.30 | FUNCTIONAL: yoga + FUNCTIONAL: yoga +

| FUNCTIONAL: yoga +

1 FUNCTIONAL: yoga + |FUNCTONAL: yoga +

(15") diaphragmatic breathing diaphragmatic breathing !diaphragmatic breathing ! diaphragmatic breathing 'diaphragmatic breathing
17.30-18.00 | GAMES: cards, dominoes,.. | TEAM GAMES: trivial pursuit, GAMES: cards, TEAM GAMES: trivial pursuit, | GAMES: cards, dominoes,..

(309 TABLETS “who is who", mimics... dominoes,.. TABLETS “who is who", mimics... TABLETS
18.00-18.20 | £y neTIONAL: walk, lfe story. FUNCTIONAL: walk, life story.

(20) DANCING FUNCTIONAL: walk, life story. |DANCING FUNCTIONAL: walk, life story.
18.20-18.30 FAREWELL

Fig.2 Weekly activity schedule for students and residents

are institutional personnel in charge whom the students may
consult if necessary.

Data analysis

We compared changes in performance (measured as impair-
ment: (post—pre) for the TUG and GDS and (pre—post) for
the MME and FAB) both in the active and control phases
in each subject. These differences (post—pre in the TUG and
GDS vs. pre-post in the MME and FAB) are due to the fact
that an impairment translates into an increase in the TUG
and GDS scores and a decrease in the MME and FAB scores.

Individual variables were tested by means of multivari-
ate ANOVA. Significance was assumed if double-tailed
p <0.05. Although methodologically questionable from a
statistical point of view (multiple tests instead of multivari-
ate analysis), we also compared the pre—post results for each
individual variable (Wilcoxon test due to the non-normal
distribution).

Furthermore, we assessed the occurrence of “significant
impairment” (as previously defined) for each subject, both
in the active and the control phases. The active vs. control
phases were compared by means of a chi? test. To analyse
the influence of the threshold defining “significant impair-
ment”, we explored how these results varied when changing
the threshold through all integer values from 10 to 90%.

A satisfaction questionnaire was also administered to each
participant at the end of the intervention, asking them to
rate their experience with the programme as “completely
satisfactory”, “quite satisfactory”, “neither satisfactory nor
unsatisfactory” or “unsatisfactory”.

All statistical analyses were performed in R (https://rstud
io.com). Both the data set and the script are available upon
request.

Results

The Duplo project is still on course (although the COVID-19
pandemic forced its temporary interruption). We report on
the results of the first two and a half years of the programme
(from October 2017 to January—March 2020, depending on
the nursing home), with a total of 379 included institutional-
ised persons and 91 participating students. Some older adults
and students repeated in successive years, but the repeating
cases were not included in the analysis.

Of the 379 persons included, 79 dropped out after
the first test and 142 dropped out after the second test

Table 1 Characteristics of the nursing home residents included in the
study at inception

Variable Median (or  Quartiles
proportion)

Gender (F/M) 289/90 -

Age (years) 87 53/82/87/91/104

Elementary education (at least) (%) 91 -

Timed up-and-go (TUG) (sec.) 19 8/14/19/26/102

Unable to perform TUG (%) 34 -

Mini-mental examination 26 6/21/26/30/35

Frontal assessment battery 10 2/7/10/14/18

Geriatric depression scale 4 0/2/417/13
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(including those affected by the interruption due to the
COVID-19 pandemic). Thirty-one subjects joined the pro-
gramme with some delay and did not perform the base-
line test. In all, there were 289 subjects who had at least
two successive tests. This was the population submitted
to analysis. Table 1 displays the baseline characteristics
of the sample.

Comparison between included subjects vs. those
who dropped out

There were no significant differences in gender, age, or
the TUG, MME, FAB or GDS scores between the sub-
jects included in the analysis and those who dropped out
(Appendix).

Baseline comparison between groups (first active
vs. first control)

Although we initially tried to randomise cases and controls,
this became impossible for practical reasons (cases and

controls swapped places in nursing homes for convenience,
time schedules, etc.), and several randomisation violations
were unavoidable. As a consequence, the two groups (group
1: first active, then control vs. group 2: first control, then
active) were not equilibrated, with a higher % of subjects
unable to perform the TUG in group 2 (Appendix).

Comparison between the active phase vs.
the control phase

There were no significant differences in the attrition rate
between the active and control phases (27 vs. 26%, p: n.s.).

There were no significant differences in individual varia-
bles (impairment in the TUG, MME, FAB or GDS) between
the active and control phases (ANOVA: Table 2A).

Although methodologically questionable (multiple tests
instead of a single contrast), for the sake of clarity, we also
performed Wilcoxon’s paired test for each individual vari-
able. Table 2B displays the change in each dimension for the
active and control groups.

Although no statistically significant differences were
observed in the individual variables, there were differences

Table 2 Comparison of loss of function between the active and control phases

A: ANOVA with the four dimensions (mobility: TUG; cognitive: MME; executive: FAB; mood: GDS) as factors and active/control phases as

dependent variables

Variable D.f Sum Sq Mean Sq F p value
Mobility: (decline in TUG)(sec.) 1 0.52 0.5220 2.079 n.s
Cognition (decline in MME) 1 0.00 0.00 0.00 n.s
Executive functions (decline in FAB) 1 0.21 0.2094 0.834 n.s
Mood (decline in GDS) 1 0.05 0.0499 0.199 n.s
Residuals 414 104.46 0.2511
B: Comparison of individual variables (Wilcoxon test)
Active (median (or odds), Control (median (or odds), Wilcoxon (or Chi?) p
quartiles) quartiles)
Mobility: 1 1 W=11,206 n.s
TUG (sec.) (post-pre) —35/- 1/1/5/51 —32/-2/1/5/33
Odds of becoming unable to per- 0.39 0.29 7=127 n.s
form TUG
Cognition 0 0 W=23,253 n.s
MME (pre-post) — 9/—-2/0/3/14 — 10/-2/0/2/14
Executive functions 0 0 W=21,539 n.s
FAB (pre-post) - 11/-2/0/1/10 - 11/-1/0/2/12
Mood 0 0 W=22,256 n.s
GDS (post-pre) - 9/—1/0/1/9 — 8/—2/0/1/11

C: Comparison of “significant impairment”, defined as a 20% loss of function (final value < 80% of initial value) in any of the four dimensions

Active

Control

XZ

p value

Odds of significant impairment

1.73

1.89

9.7

<0.01

TUG Timed Up-and-Go test, MME Mini-Mental Examination, FAB Frontal Assessment Battery, GDS Geriatric Depression Scale
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Odds ratio
1.0 1.5 2.0

05
I

0.0
I

— 0Odds of significant impairment (active phase) /

— 0Odds of significant impairment (control phase)

4 --= Odds ratio of significant impairment (active vs. control)

Threshold defining “significant impairment”

Fig.3 Differences in “significant impairment” between active and
control phases, depending on the defining threshold (% of function
in any variable (TUG, MME, FAB, GDS) with respect to values at
the beginning of the phase). Red line (right axis): odds of “significant
impairment” (SI) in the active phase (individuals with SI in active
phase/individuals without SI in the active phase; for each SI-defining
threshold). Black line (right axis): odds of “significant impairment”

in the compound “significant impairment” variable, explor-
ing the presence of a loss of function in any of the individual
dimensions. The active phase had a protective effect (odds
ratio 0.91, p <0.01 for a significant impairment-defining
threshold of 80% of the baseline value in any of the afore-
mentioned variables) (Table 2C).

The incidence of “significant impairment” did not differ
between genders (odds of S.I. (80% threshold): women 1.79,
men 1.75, ;(2 <0.1, p=n.s.), was not significantly affected
by age (median age both for S.I. +and S.I.: 87 years old;
Wilcox =22,130, p=n.s.) and did not differ between groups
(odds of S.I. in group 1 (first active, then control): 1.82; odds
in group 2 (first control, then active): 1.74, *=0.02, p=n.s.)

To explore the influence of the threshold defining signifi-
cant impairment, we repeated the analysis, sweeping all the
range of threshold values from 10 to 90% (Fig. 3). The differ-
ences were robust through all S.I. defining thresholds, with
odds ratio consistently favouring the active group (OR < 1),
although they only reached statistical significance when the
S.I. defining threshold ranged between 65 and 85%.

Satisfaction questionnaire

Regarding the satisfaction questionnaire, 66% of older
adults rated the programme as “completely or very satisfac-
tory”, 20% rated it as “quite satisfactory”, 12% rated it as
"neither satisfactory nor unsatisfactory" and 2% rated it as
“unsatisfactory”.

(SD) in the control phase (individuals with SI in control phase/indi-
viduals without SI in the control phase; for each SI-defining thresh-
old). Red dotted line (left axis): odds ratio (odds of SI in active phase/
odds of SI in control phase, for each SI-defining threshold). The odds
ratio is consistently favourable for the active phase (OR < 1), but only
reaches statistical significance with significant impairment-defining
thresholds between 0.68 and 0.82

Discussion

An intergenerational intervention in which students visit
nursing homes following a pre-established agenda delays
the decline of a composite health status variable aggregating
functional, cognitive and mood aspects in institutionalised
nursing home residents. Whilst the effect is not significant
on each of the explored dimensions (mobility, cognition,
executive function and mood), the impact is robust when
considering the composite of all dimensions. We established
a predefined threshold of 80% (significant impairment=1oss
of at least 20% of the baseline function in any of the afore-
mentioned dimensions). With this definition, the odds ratio
of deterioration was 0.90 in the active vs. control groups.
However, this could be heavily biassed by the chosen thresh-
old. To study the influence of the threshold definition, we
analysed the effects of varying its value from 10 to 90%. As
displayed in Fig. 2, the effect is robust, with an odds ratio
consistently < 1 for the active phases, although statistical
significance was restricted to thresholds ranging from 62 to
83% of the baseline values in any of the variables.

The interaction with the students was considered reward-
ing by most nursing home residents (86% considered the
programme to be “completely”, “very” or “quite satisfac-
tory”, whilst 14% judged it as “neither satisfactory nor
unsatisfactory” or “unsatisfactory”).
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Intergenerational programmes are extremely diverse
and difficult to compare. The particularities of the present
study include its prospective, crossover design and the use
of objective, well-established health metrics as outcomes.

Under these conditions, we were able to detect a consist-
ent effect of the programme in delaying health decline in
institutionalised elderly persons.

Students

Although not the object of the present publication and
thus not included in the Results, some data on the students
included may be of interest. The areas explored both at
inclusion and at the end of the intervention were as follows:

e The Spanish version of Palmore's facts on ageing quiz
[27, 28]

e A test on attitudes based on Morgan and Bengtson’s
“Negative attributes of old age and positive potential in
old age” [29]

e A test on implicit attitudes (AgelAT) [30, 31].

Whilst the final analysis is still under way, some prelimi-
nary results may be offered.

In Morgan and Bengston’s test on attitudes, there was
a significant increase in positive attitudes (pre: 25.46 (sd
2.93); post: 30.8 (sd 6.71), Wilcoxon W=232, p<0.001) and
a significant decrease in negative attitudes (pre: 12.93 (sd
2.1), post: 10.82 (sd 4.06), Wilcoxon W=1285, p<0.001).
Interestingly, the decrease in negative attitudes correlated
with the baseline value (students with higher negative atti-
tudes tended to change the most) (tho=0.34, p=0.01). No
significant changes were observed in the Palmore knowledge
on the facts of ageing or on the implicit attitude test delete.

Limitations

Arguably, the easiest way to approach the data analysis
would have been a two-way (group and period) ANOVA
with repeated measures. However, this was fraught with
problems. There was a high attrition rate (which was to be
expected, with a median age of 87 at inclusion), the vari-
able distribution suggested the unsuitability of parametric
statistics, and the abrupt interruption of the programme due
to the COVID-19 pandemic resulted in many subjects who
participated in only one phase (either active or control) with-
out crossover. This resulted in a very unbalanced ANOVA
table, with many missing cells. Furthermore, if we selected
only subjects who had completed the three tests (baseline,
crossover and final), our sample decreased from the 389 ini-
tially included to only 135 subjects. We therefore decided
to select subjects performing at least two successive tests,
leaving 289 cases for analysis. This allowed us to obtain
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individual values of loss of function for each subject in the
active and/or control phases and therefore contrast the loss in
active phase vs. loss in control phase (non-paired Wilcoxon
test). This choice resulted in a larger, arguably more repre-
sentative sample size.

In any case, the results with only the sample performing
the three tests were very similar to those obtained with our
final selection (subjects performing at least successive tests).
As an example, we include in the Appendix the “significant
impairment” curves depending on the defining threshold
(similar to Fig. 3), including only the subjects performing
all three tests.

The 20% threshold defining the “significant impairment”
variable is admittedly arbitrary. Whilst compound variables are
routinely used in clinical studies, we have no strong reason to
propose this 20% limit other than the clinical judgement that
this threshold in any of the assessed domains may indeed make
a difference in older adults’ lives. To minimise the arbitrari-
ness of this decision, we explored the effects of varying this
threshold (from 10 to 90%) (Fig. 3). The differences remained
robust, with an odds ratio consistently < 1 for the active group,
although as expected, statistical significance was reached only
when the two subgroups (SI and non-SI) were not too unbal-
anced. When most—or very few—of the subjects experienced
“significant impairment”, it was difficult to reach statistical
significance.

Subjects who were first in the active group and then
switched to the control were hardly “clean” controls since
they could arguably carry on some protracted effects of the
intervention. We, however, kept them as controls because
this hypothetical “carry-on” effect, if ever, would act in
favour of the null hypothesis (decreasing the influence of the
active intervention). Thus, the differences observed between
the active and the control branches had to overtake the hypo-
thetical carry-on effect and therefore reinforce the evidence
of the intervention’s efficacy.

The coexistence of an activity template and, at the same
time, students’ freedom to modulate and manage these activ-
ities may be seen as both a strength and a limitation of the
project. Whilst strict adherence to empirically based inter-
ventions may improve the efficacy of intergenerational pro-
grammes [10], our perception is that this flexibility improved
the student's implication and clearly enhanced their ingenu-
ity and spontaneity.

Conclusion

In conclusion, an intergenerational programme bringing
together institutionalised elderly persons with students
through an organised, pre-established activity programme
reduces or delays the development of age-associated impair-
ment in a composite variable gauging functional, cognitive,
executive and affective areas.
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Furthermore, this intervention seems to modify stu-
dents’ attitudes towards older adults (data not included in
this study).

In times of ever increasing social isolation of older
adults and selective blindness of youth on ageing issues,
this type of project may address both problems synergis-
tically. Although no economic evaluation has been made,
these interventions may be not only socially desirable but
perhaps even cost-effective.

Clinical implications

¢ An intergenerational programme in which students inter-
act with institutionalised older adults following a flexible
but pre-established 10—12 h/week schedule is feasible
and well accepted by both parties.

¢ No significant differences were observed in individual
variables analysing functional (Timed Up-and-Go),
cognitive (Mini-Mental Examination), executive (Fron-
tal Assessment Battery) or mood (Geriatric Depression
Score) variables between the active and control branches
of the study.

e However, significant differences were observed in a
combined variable including these four dimensions. The
programme reduced or delayed the development of a
dichotomous “significant impairment” variable, obtained
by comparing pre vs. post results in each dimension in
the active vs. control branch. Furthermore, this difference
was consistent through various definitions of this vari-
able.

e  Whilst not included in this manuscript, the intervention
also resulted in a positive change in students’ attitudes
towards ageing.

Appendix

Baseline characteristics of adults completing
or dropping out of the study

Variable (median ~ Completed Dropped out W (or Chi%) p value

(IQR))

Gender ratio (F/M) 3.2 33 (<0.01) n.s

Age 87 (9) 87 (8) 11,828 n.s

TUG 19(13.1) 18 (11.7) 5431 n.s

% unable to per- 31% 42% (3.29) 0.06
form TUG

MME 26 (9) 25 (8.5) 9959 n.s

Variable (median ~ Completed Dropped out W (or Chi?) p value

(IQR))
FAB 10 (7) 10 (5) 9457 n.s
GDS 4(5) 4(6) 10,710 n.s

TUG Timed Up-and-Go, MME Mini-Mental Examination, FAB Fron-
tal Assessment Battery, GDS Geriatric Depression Scale.

Comparison between groups at inclusion
(group 1: active — control; group 2: control
— active)

Variable (median (IQR)) group1 group2 W (or Chi?) p value
Sex (F/M) 3.0 33 (0.0)7 n.s
Age 88 (9) 86 (8) 11,828 n.s
TUG 18 (11.5) 20(12.2) 4217 0.08

% unable to perform 20 40 (12.04) <0.01

TUG

MME 27 (9) 25 (10) 10,157 0.06
FAB 12(6.5) 10(6) 9892 0.09
GDS 4(5) 4(5) 9241 n.s

<7 — o0Odds of significant impairment (active phase) /
— 0dds of significant impairment (control phase) /

-++ Odds ratio of significant impairment (active vs. control) /’

Odds ratio
0
Odds

Threshold defining “significant impairment”

Differences in “significant impairment” between active
and control phases, depending on the defining threshold (%
of function in any variable (TUG, MME, FAB, GDS) with
respect to values at the beginning of the phase) including only
subjects performing all tests. Red line (right axis): odds of
“significant impairment” (SI) in the active phase (individuals
with SI in active phase/individuals without SI in the active
phase; for each SI-defining threshold). Black line (right axis):
odds of “significant impairment” (SI) in the control phase
(individuals with SI in control phase/individuals without SI
in the control phase; for each SI-defining threshold). Red dot-
ted line (left axis): odds ratio (odds of SI in active phase /odds
of ST in control phase, for each SI-defining threshold).

@ Springer



European Geriatric Medicine

Acknowledgements The authors would like to thank Sonia Lopez for
her help in planning and teaching the older adult's activity schedule.
We would also like to thank Ana Lopez, Marta Solera, Irene Rodrigo
and Sara Diaz Trejo for their help in the design of the present study
and for the design and execution of the student's analysis. We would
also like to thank the late Mrs. Cruz Entrecanales for making the Duplo
project possible.

Funding The project was funded by Fundacién Gregal, a nonprofit
organisation promoting contact between youth and older adults. Spe-
cifically, Fundacion Gregal employs Marisa Alcaide and Marta Capar-
ros and covers the scholarship grants of the involved students.

Declarations

Conflict of interest On behalf of all authors, the corresponding author
states that there is no conflict of interest.

Ethical approval All procedures performed in this study were in
accordance with the clinical standards of the institutional and/or
national research committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.

Informed consent Informed consent was obtained from all individual
participants included in the study.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Mikkelsen ASB, Petersen S, Dragsted AC, Kristiansen M (2019)
Social interventions targeting social relations among older people
at nursing homes: a qualitative synthesized systematic review.
Inquiry (United States). https://doi.org/10.1177/0046958018
823929

2. Rowe JW, Kahn RL (1997) Successful agingl. Gerontologist
37(4):433-440. https://doi.org/10.1093/geront/37.4.433

3. Antonucci TC, Akiyama H (1987) Social networks in adult life
and a preliminary examination of the convoy model. J Gerontol.
https://doi.org/10.1093/geronj/42.5.519

4. Martins T, Middo L, Martinez Veiga S, Dequech L, Busse G,
Bertram M, McDonald A, Gilliland G, Orte C, Vives M, Costa E
(2019) Intergenerational programs review: study design and char-
acteristics of intervention, outcomes, and effectiveness: research.
J Intergenerational Relationsh. https://doi.org/10.1080/15350770.
2018.1500333

5. Courtin E, Knapp M (2017) Social isolation, loneliness and health
in old age: a scoping review. Health Soc Care Commun. https://
doi.org/10.1111/hsc.12311

6. Hawkley LC, Cacioppo JT (2010) Loneliness matters: a theoreti-
cal and empirical review of consequences and mechanisms. Ann
Behav Med. https://doi.org/10.1007/s12160-010-9210-8

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

EnR? (2020) Una estimacién de la poblacioén que vive en resi-
dencias de mayores. Envejecimiento En Red. https://envejecimi
entoenred.es/una-estimacion-de-la-poblacion-que-vive-en-resid
encias-de-mayores/. Accessed 08 Oct 2022

Drageset J, Kirkevold M, Espehaug B (2011) Loneliness and
social support among nursing home residents without cognitive
impairment: a questionnaire survey. Int J Nurs Stud. https://doi.
org/10.1016/j.ijnurstu.2010.09.008

CIS. Estudio n°3207. BAROMETRO DE MARZO 2018 Marzo
2018.https://www.cis.es/cis/opencm/ES/2_bancodatos/estudios/
ver.jsp?estudio=14387Accessed 09 Oct 2022

Canedo-Garcia A, Garcia-Sanchez JN, Pacheco-Sanz DI (2017)
A systematic review of the effectiveness of intergenerational pro-
grams. Front Psychol. https://doi.org/10.3389/fpsyg.2017.01882
Gruenewald TL, Tanner EK, Fried LP, Carlson MC, Xue QL,
Parisi JM, Rebok GW, Yarnell LM, Seeman TE (2016) The Bal-
timore experience corps trial: enhancing generativity via inter-
generational activity engagement in later life. J] Gerontol-Series
B Psychol Sci Soc Sci. https://doi.org/10.1093/geronb/gbv005
Kuehne VS (2003) The state of our art: intergenerational program
research and evaluation: Part two. J Intergenerationl Relationsh.
https://doi.org/10.1300/J194v01n02_07

Park AL (2015) The effects of intergenerational programmes on
children and young people. Int J School Cognit Psychol. https://
doi.org/10.4172/2469-9837.1000118

Zhong S, Lee C, Foster MJ, Bian J (2020) Intergenerational com-
munities: a systematic literature review of intergenerational inter-
actions and older adults’ health-related outcomes. Soc Sci Med.
https://doi.org/10.1016/j.socscimed.2020.113374

Andreoletti C, Howard JL (2018) Bridging the generation gap:
intergenerational service-learning benefits young and old. Geron-
tol Geriatr Educ. https://doi.org/10.1080/02701960.2016.1152266
Galbraith B, Larkin H, Moorhouse A, Oomen T (2015) Intergen-
erational programs for persons with dementia: a scoping review.
J Gerontol Soc Work. https://doi.org/10.1080/01634372.2015.
1008166

Guiney H, Machado L (2018) Volunteering in the community:
potential benefits for cognitive aging. J Gerontol-Series B Psychol
Sci Soc Sci. https://doi.org/10.1093/geronb/gbx 134

Sakurai R, Yasunaga M, Murayama Y, Ohba H, Nonaka K, Suzuki
H, Sakuma N, Nishi M, Uchida H, Shinkai S, Rebok GW, Fuji-
wara Y (2016) Long-term effects of an intergenerational program
on functional capacity in older adults: results from a seven-year
follow-up of the REPRINTS study. Arch Gerontol Geriatr. https://
doi.org/10.1016/j.archger.2015.12.005

Bohannon RW (2006) Reference values for the timed up and go
test: a descriptive meta-analysis. J Geriatric Phys Ther. https://doi.
org/10.1519/00139143-200608000-00004

Podsiadlo D, Richardson S (1991) The timed up and go: a test of
basic functional mobility for frail elderly persons. J Am Geriatr
Soc 39:142-148

Lobo, A., Ezquerra, J., Gomez Burgada, F., Sala, J. M., & Seva
Diaz, A (1979) El miniexamen, cognoscitivo (un “test” sencillo,
préctico, para detectar alteraciones intelectuales en pacientes méd-
icos). Actas Luso-Espanolas de Neurologia Psiquiatria y Ciencias
Afines. https://www.researchgate.net/profile/Antonio-Lobo/publi
cation/284696329_El_miniexamen_cognoscitivo_Un_test_senci
llo_y_prctico_para_detectar_alteraciones_intelectuales_en_pacie
ntes_mdicos/links/565d84f008ae1ef92982aa5 1/Elmini-examen-
cognoscitivo-Un-test-sencillo-y-prctico-para-detectar-alteracion
es-intelectuales-en-pacientes-mdicos.pdf. Accessed 06 Oct 2022
Lobo, A., Saz, P., Marcos, G., Dia, J. L., de la Camara, C.,
Ventura, T., Morales Asin, F., Fernando Pascual, L., Montafiés,
J. A., & Aznar, S (1999) [Revalidation and standardization of the
cognition mini-exam (first Spanish version of the Mini-Mental


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/0046958018823929
https://doi.org/10.1177/0046958018823929
https://doi.org/10.1093/geront/37.4.433
https://doi.org/10.1093/geronj/42.5.519
https://doi.org/10.1080/15350770.2018.1500333
https://doi.org/10.1080/15350770.2018.1500333
https://doi.org/10.1111/hsc.12311
https://doi.org/10.1111/hsc.12311
https://doi.org/10.1007/s12160-010-9210-8
https://envejecimientoenred.es/una-estimacion-de-la-poblacion-que-vive-en-residencias-de-mayores/
https://envejecimientoenred.es/una-estimacion-de-la-poblacion-que-vive-en-residencias-de-mayores/
https://envejecimientoenred.es/una-estimacion-de-la-poblacion-que-vive-en-residencias-de-mayores/
https://doi.org/10.1016/j.ijnurstu.2010.09.008
https://doi.org/10.1016/j.ijnurstu.2010.09.008
https://www.cis.es/cis/opencm/ES/2_bancodatos/estudios/ver.jsp?estudio=14387
https://www.cis.es/cis/opencm/ES/2_bancodatos/estudios/ver.jsp?estudio=14387
https://doi.org/10.3389/fpsyg.2017.01882
https://doi.org/10.1093/geronb/gbv005
https://doi.org/10.1300/J194v01n02_07
https://doi.org/10.4172/2469-9837.1000118
https://doi.org/10.4172/2469-9837.1000118
https://doi.org/10.1016/j.socscimed.2020.113374
https://doi.org/10.1080/02701960.2016.1152266
https://doi.org/10.1080/01634372.2015.1008166
https://doi.org/10.1080/01634372.2015.1008166
https://doi.org/10.1093/geronb/gbx134
https://doi.org/10.1016/j.archger.2015.12.005
https://doi.org/10.1016/j.archger.2015.12.005
https://doi.org/10.1519/00139143-200608000-00004
https://doi.org/10.1519/00139143-200608000-00004
https://www.researchgate.net/profile/Antonio-Lobo/publication/284696329_El_miniexamen_cognoscitivo_Un_test_sencillo_y_prctico_para_detectar_alteraciones_intelectuales_en_pacientes_mdicos/links/565d84f008ae1ef92982aa51/Elmini-examen-cognoscitivo-Un-test-sencillo-y-prctico-para-detectar-alteraciones-intelectuales-en-pacientes-mdicos.pdf
https://www.researchgate.net/profile/Antonio-Lobo/publication/284696329_El_miniexamen_cognoscitivo_Un_test_sencillo_y_prctico_para_detectar_alteraciones_intelectuales_en_pacientes_mdicos/links/565d84f008ae1ef92982aa51/Elmini-examen-cognoscitivo-Un-test-sencillo-y-prctico-para-detectar-alteraciones-intelectuales-en-pacientes-mdicos.pdf
https://www.researchgate.net/profile/Antonio-Lobo/publication/284696329_El_miniexamen_cognoscitivo_Un_test_sencillo_y_prctico_para_detectar_alteraciones_intelectuales_en_pacientes_mdicos/links/565d84f008ae1ef92982aa51/Elmini-examen-cognoscitivo-Un-test-sencillo-y-prctico-para-detectar-alteraciones-intelectuales-en-pacientes-mdicos.pdf
https://www.researchgate.net/profile/Antonio-Lobo/publication/284696329_El_miniexamen_cognoscitivo_Un_test_sencillo_y_prctico_para_detectar_alteraciones_intelectuales_en_pacientes_mdicos/links/565d84f008ae1ef92982aa51/Elmini-examen-cognoscitivo-Un-test-sencillo-y-prctico-para-detectar-alteraciones-intelectuales-en-pacientes-mdicos.pdf
https://www.researchgate.net/profile/Antonio-Lobo/publication/284696329_El_miniexamen_cognoscitivo_Un_test_sencillo_y_prctico_para_detectar_alteraciones_intelectuales_en_pacientes_mdicos/links/565d84f008ae1ef92982aa51/Elmini-examen-cognoscitivo-Un-test-sencillo-y-prctico-para-detectar-alteraciones-intelectuales-en-pacientes-mdicos.pdf
https://www.researchgate.net/profile/Antonio-Lobo/publication/284696329_El_miniexamen_cognoscitivo_Un_test_sencillo_y_prctico_para_detectar_alteraciones_intelectuales_en_pacientes_mdicos/links/565d84f008ae1ef92982aa51/Elmini-examen-cognoscitivo-Un-test-sencillo-y-prctico-para-detectar-alteraciones-intelectuales-en-pacientes-mdicos.pdf

European Geriatric Medicine

23.

24.

25.

26.

217.

28.

Status Examination) in the general geriatric population].Medicina
Clinica Med Clin (Barc) 112(20):767-774

Dubois B, Slachevsky A, Litvan I, Pillon B (2000) The FAB: a
frontal assessment battery at bedside. Neurology. https://doi.org/
10.1212/WNL.55.11.1621

Rodriguez del Alamo A, Catalan Alonso MJ, Carrasco Marin L
(2003) FAB: aplicacion preliminar espafiola de la bateria neu-
ropsicoldgica de evaluacion de funciones frontales a 11 grupos
de pacientes. Revista de Neurologia. https://doi.org/10.33588/rn.
3607.2002363

Martinez De La Iglesia J, Onis Vilches MC, Dueiias Herrero R,
Aguado Taberné C, Colomer CA, Arias Blanco MC (2005) Abbre-
viating the brief. Approach to ultra-short versions of the Yesavage
questionnaire for the diagnosis of depression. Atencion Primaria.
https://doi.org/10.1157/13071040

Yesavage JA, Sheikh JI (1986) 9/Geriatric depression scale
(GDS). Clin Gerontol 5(1-2):165-173. https://doi.org/10.1300/
JO18v05n01_09

Erdman P (1977) Facts on aging a short quiz. Gerontologist.
https://doi.org/10.1093/geront/17.4.315

Villar F, Triado C (2000) Conocimiento sobre el envejecimiento:
adaptaciéon del FAQ (Facts on aging quiz) y evaluacién en

29.

30.

31.

diferentes cohortes. Revista de Psicologia General y Aplicada:
Revista de La Federacion Espaiiola de Asociaciones de Psicologia
55(3):523-534

Morgan LA, Bengston VL (1982) Negative attributes of old age
and positive potential in old age. In: Magen DJ, Peterson WA
(eds) Researchinstruments in social gerontology. University of
Minnesota Press, Minneapolis, MN, pp 606-607

Wilson TD, Lindsey S, Schooler TY (2000) A model of dual atti-
tudes. Psychol Rev. https://doi.org/10.1037/0033-295X.107.1.101
Wittenbrink B, Judd CM, Park B (1997) Evidence for racial preju-
dice at the implicit level and its relationship with questionnaire
measures. J Pers Soc Psychol. https://doi.org/10.1037//0022-3514.
72.2.262

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1212/WNL.55.11.1621
https://doi.org/10.1212/WNL.55.11.1621
https://doi.org/10.33588/rn.3607.2002363
https://doi.org/10.33588/rn.3607.2002363
https://doi.org/10.1157/13071040
https://doi.org/10.1300/J018v05n01_09
https://doi.org/10.1300/J018v05n01_09
https://doi.org/10.1093/geront/17.4.315
https://doi.org/10.1037/0033-295X.107.1.101
https://doi.org/10.1037//0022-3514.72.2.262
https://doi.org/10.1037//0022-3514.72.2.262

	An intergenerational programme delays health impairment in nursing home residents: the Duplo project
	Key summary points
	Aim 
	Findings 
	Message 

	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Background
	Purpose of the Duplo programme

	Methods
	Design
	Participants
	Measures
	Students
	Procedure: activity agenda
	Data analysis

	Results
	Comparison between included subjects vs. those who dropped out
	Baseline comparison between groups (first active vs. first control)
	Comparison between the active phase vs. the control phase
	Satisfaction questionnaire

	Discussion
	Students
	Limitations

	Conclusion
	Clinical implications
	Acknowledgements 
	References




