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Purpose: Engagement in activities promotes healthy living. Evaluating it is a challenging issue. Assessing engagement in activities 
while differentiating the physical, cognitive, and social component of each activity and taking into account the intensity level involved 
in each of the three components would be very relevant. Since none of the currently available cognitive reserve and questionnaires on 
the activities practiced takes into consideration both points, the purpose of this new questionnaire, called Pertinent Activities Practice 
in Adults (PAPA) questionnaire, is to fill these gaps.
Patients and Methods: The questionnaire was developed through a literature review and interviews with older adults (n=177 ≥55 
years). The intensity level of each item (none, light, moderate, or high) was determined by the compendium of physical activities for 
the physical component and consensus for the cognitive and social components, then validated by 56 professional experts (6 groups: 
physiotherapists, neuropsychologists, occupational therapists, geriatricians, etc.).
Results: The PAPA questionnaire includes 75 items that give rise to 4 scores (sedentary lifestyle and physical, cognitive, and social 
activity scores) weighted by the frequency, duration, and intensity level for each component. The weighted percentage of agreement of 
the expert groups for the intensity levels was never significantly lower than the minimum target threshold (80% of the hypothetical 
median) except in a single domain (cognitive) for an expert group non-specialized in cognition. Cronbach’s alpha was ≥0.85.
Conclusion: This questionnaire, which assesses long-term engagement in activities, with separate quantification of the physical, 
cognitive, and social components of a wide range of activities, should help guide actions to promote healthy aging and reduce 
dementia risk.
Keywords: sedentary behavior, physical activity, social participation, intellectual activity, cognitive reserve, evaluation

Introduction
The concept of cognitive reserve (CR) suggests that lifetime enrichment helps to cope with brain damage.1 Various factors 
such as education, professional occupation, social participation, physical activity, and engagement in leisure activities have 
been shown to be associated with a decreased risk of dementia. They also have been shown to prolong healthy aging.1–4

With these proxy indicators, several measures have been developed and are now used to assess CR, such as the 
Cognitive Reserve Index questionnaire (CRIq),5 the Lifetime of Experiences Questionnaire (LEQ),6 or the Cognitive 
Reserve Scale (CRS).7 Although several of them are promising tools for measuring CR, they mainly focus on cognitively 
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stimulating activities but only to a lesser degree on social participation and even less so on physical activity. Yet, regular 
engagement in several domains, namely in the physical, cognitive, and social domains, are known to develop CR, 
preserve neuronal structural integrity, and reduce the risk of dementia.2–4,8

There are also questionnaires that target one of these three domains but whose purpose is not to assess CR, in particular 
physical activity questionnaires. Physical activity questionnaires are currently very useful for monitoring physical activity 
levels in various populations. The high-quality physical activity questionnaires,9 such as the Physical Activity and 
Sedentary Behaviour Questionnaire (PASB-Q),10 Physical Activity Scale for the Elderly (PASE),11 International 
Physical Activity Questionnaire-Short Form (IPAQ-SF),12 and Community Healthy Activities Model Program for 
Seniors (CHAMPS)13 give rise to a score weighted by the frequency, duration, and intensity level of the physical activity. 
This notion of intensity, which is not taken into account in the CR questionnaires, is important because it conditions health 
status. For instance, the World Health Organization (WHO) recommends adults to do at least 150 minutes of moderate- 
intensity aerobic physical activity or 75 minutes of vigorous-intensity aerobic physical activity each week.14 It is also well- 
known that sedentary behavior increases the risk of dementia,15 chronic disease and premature mortality,16,17 and is 
associated with brain atrophy.18 The intensity level of physical activity can be easily determined using the physical activity 
compendium19 which classifies numerous activities into 21 categories (for example, sports, domestic activities, home 
repair, work occupation, transport, etc.) by energy expenditure rate, providing a Metabolic Equivalent of Task (MET) 
intensity level for each activity. The physical activity questionnaires only quantify physical activity whereas the activities 
questioned are usually multimodal, thus also involving a cognitive or social component. This applies for both sports and 
non-sports activities (for instance, tennis, dancing, home housework, and gardening). In addition, they most often target no 
more than the last 7 days (for example, PASE, and IPAQ-SF) which therefore cannot reflect activities over several years. 
A few questionnaires assessing physical activity over a lifetime have, however, also been developed.20–22

In the social domain, to our knowledge there is no such questionnaire, and classification of the social activities into 
several intensity levels does not exist. A few studies have used their own tools based on some specific social aspects (for 
example, social network size or frequency of social activities in the last 12 months or 6 years).4 More recently, social 
participation has been assessed based on the frequency of participation in 8 social activities, and further categorized into 
three categories according to the number of activities lasting at least one hour. The same holds true in the cognitive 
domain. Various authors have assessed intellectual activities based on participation in a few items without taking into 
account the intensity level of the activities (for example, Helzner et al23). Only Wilson and collaborators24 estimated both 
the frequency and intensity of cognitive activity involved in 7 basic activities, on a 5-point scale, in which 3 involved 
reading (reading newspapers; reading magazines; reading books).

To our knowledge, no questionnaire has been created that assesses engagement in the three activity domains 
(physical, cognitive, and social). Such a questionnaire should help to measure the various activity domains in which 
a person is regularly engaged, while the other proxy indicators of CR (education, professional occupation) can easily be 
obtained through simple and standardized questions. In addition, being able to distinguish the level of engagement in 
each activity domain could be useful for gaining knowledge on the specific role of each domain and their combined 
involvement in CR and in the preservation of neuronal integrity, particularly from a health and prevention perspective. 
Furthermore, since most activities are multimodal (for instance, going to the museum with friends involved physical, 
cognitive, and social engagement), it would be relevant, for each activity, to have scores for each of these three 
components, which has not been done until now.

There is thus a need for a questionnaire that separately assesses the physical, cognitive, and social components of the 
various activities a person can be engaged in, and in a similar way for each component, in particular by applying 
a weighting factor according to the intensity level for each component of each activity.

The purpose of the present study was to develop a questionnaire, called Pertinent Activities Practice in Adults 
(PAPA), measuring the engagement, over the past years, in a wide range of activities, focusing on the physical, cognitive, 
and social components of each activity. To this aim, special attention was paid to the determination of the intensity level 
of each of the three components. This questionnaire mainly targets activities that older adults engage in since this 
population is the most likely to be the target of preventive strategies.
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Materials and Methods
In order to best assess pertinent activities that adults can be engaged in, - in the physical, cognitive, and social domains -, 
the elements of the constructs were identified as follows: i) wide selection of items, representative of the main categories 
of activities practiced in adulthood; ii) consideration of the physical, cognitive, and social components involved in each 
item; iii) consideration of three parameters for each item: frequency, duration, and intensity level while taking into 
account putative recent withdrawn from a regularly practiced activity in the past years; and iv) obtaining 4 scores based 
on the combination of the three above parameters: two in the physical component (sedentary behavior and physical 
activity) and one in each of the other two components (cognitive and social). A weighting procedure was applied for each 
three parameters of interest to compensate for the heterogeneity of the items.

The methodology used to develop the PAPA questionnaire is presented below in two parts: 1) content and develop
ment of the questionnaire with the help of interviews with older adults, and 2) assessment and determination of the 
intensity level of each of the three components (physical, cognitive and social) involved in each item by professional 
experts. An overview of the study procedures is presented in Figure 1. To meet the requirements of high-quality studies 
on questionnaires, we used an assessment of content validity and standards for study design and evaluation (for example, 
Consensus-based Standards for the selection of health Measurement Instruments (COSMIN) checklists).25

The whole study was conducted in accordance with the ethical principles of the declaration of Helsinki.

Part 1. Content and Development of the PAPA Questionnaire
Items Generation
Based on the literature review, more than 100 items that covered many categories (recreational, domestic, professional, 
etc.), mainly drawn from the compendium of physical activities19,26 while referring to various physical activity 
questionnaires, were first listed by two co-authors (CC and KP).

Selection of Items and Classes of Frequency and Duration from Interviews with Older Adults
177 older adults aged 55 and over (mean age: 69.8 years ± 9.32) were questioned on this first list of items in order to 
identify the most common physical, cognitive, and social activities for French older adults together with their most 
relevant ranges of frequency and duration. These participants were included, before the COVID health crisis, as part of 
a clinical research program whose main objective was to investigate the role of cognitive impairment in fall-related 
fractures among older adults. As previously reported, our population can be considered as representative of the general 
population with regard to functional capacities and health-related characteristics that can have an impact on the lifestyle, 
such as cognitive and mobility scores which were within the normal range,27,28 and a low number of comorbidities 
(mean: 1.7 ± 1.4). Furthermore, most were women (81%), and had a high education level (almost 12 years of schooling). 
This study was approved by the Lower Normandy Ethics Committee (no. 2011A00556-35; clinical trial registration no.: 
NCT02292316), and each participant provided written informed consent.

Participants were asked by a neuropsychologist to report on which activities they had been regularly engaging in over 
the past years. They were required to answer yes or no to the items list presented to them, to provide information about 
the other activities they were engaged in (for example, “Do you practice other sports? Do you have other leisure 
activities?”) They were also asked to indicate the frequency and duration of each activity, which was detailed in 
preselected classes (four frequency classes: never, occasionally, quite often, very often/every day, and four duration 
classes: < 15 min, 16 to 59 min, 1 to 4 h, or >4 h). They were also asked to indicate the activities from which they had 
withdrawn within the previous five years.

Responses from the participants allowed us to select and adjust, if needed, the final items, together with frequency and 
duration classes. After reaching a consensus, a new version of the questionnaire was established.

Content Validity
To explore the content of the questionnaire items and assess their representativeness with regard to the main participation 
and activities practiced in adulthood, the items were mapped to the categories and sub-categories of the international 
classification of functioning, disability, and health (ICF) developed by WHO.29 This ICF classification defines 
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participation as an individual’s involvement in life situations, a conceptual approach often used for the measurement of 
participation.

Scoring
Each item gives rise to 3 scores: a sedentary behavior or physical activity score, a cognitive activity score, and a social 
activity score. Each of the 3 scores is the product of the three parameters for the item considered: frequency x duration 
x intensity level. The weighting procedure was as follows: weighting from 0 (never) to 3 (very often/every day) for the 
frequency, from 1 (< 15 min) to 4 (> 4 h) for the duration, and from 1 (light) to 3 (high) for the intensity level. The 
determination of the latter parameter is extensively detailed in part 2. Moreover, frequency was further weighted (minus 
0.5 or 1 depending on the frequency) in the case of withdrawal from an activity within the previous five years. Sedentary 
lifestyle, and physical, cognitive, and social activity scores were then obtained by adding up the scores of all the items for 
each component and subcomponent.

PAPA Questionnaire

75 items
4 frequency and 4 duration classes
4 intensity levels per component (physical, cognitive and 
social)
4 scores (sedentary, physical, cognitive and social)

P
ar

t 1
. C

on
te

nt
 a

nd
 d

ev
el

op
m

en
t o

f t
he

 P
A

P
A

 q
ue

st
io

nn
ai

re

P
ar

t 2
. A

ss
es

sm
en

t a
nd

 
de

te
rm

in
at

io
n 

of
 

th
e 

in
te

ns
it

y 
le

ve
lsValidation of the intensity levels

Item characteristics
- Selection
- Frequency classes
- Duration classes

Items 
generation

Interviews with older adults
(n= 177, ≥ 55 years old)

- Consensus by authors

Literature review

Initial determination 
of the intensity level

(for each item and each component)

Online survey of 56 professional experts
(6 groups, each expert in at least one of the 3 domains)

Consensus by authors

Figure 1 Overview of the study procedures. This figure gives an overview of the development process of the papa questionnaire, from the items generation to the 75-item 
questionnaire allowing to assess the engagement in physical, cognitive and social activities in adults, including the special procedure for determining the intensity levels of the 
items in each of the three domains.
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Part 2. Assessment and Determination of the Intensity Level of Each of the Three 
Components of the Items
Intensity levels were first determined by the authors, then validated by studying the agreement between experts.

Initial Determination
The intensity level (none, light, moderate, or high) of each component (physical, cognitive, and social) was first 
determined for each item as follows. The intensity level for physical component was identified from the compendium 
of physical activities according to energy expenditure (≤ 1.5 MET for sedentary behavior; 1.5 to < 3, 3 to < 6, and ≥ 6 
METs for light, moderate, and vigorous physical activity, respectively).19 Due to the lack of data in the literature for the 
cognitive and social components, independent rating of the intensity level in each of the two components was performed 
by three of the authors (GL, AP and CC).

Validation by Professional Experts
Participants 
A purposive sample of 67 professionals recognized for their expertise in the three domains of interest was selected. Six 
expert groups were formed. Three were mainly specialized in one domain: physiotherapists and sport science researchers 
(Sport-Sci researchers) for the physical activity domain, and neuropsychologists for the cognitive activity domain. The 
three remaining groups were considered as experts in several domains: geriatricians, physical and rehabilitation 
physicians (PR physicians), and occupational therapists (OT). When an activity domain was covered by several 
professionals (for example, physical activity), fewer professionals were deliberately selected compared to those covered 
by a few professionals (for example, cognitive domain). Inclusion criteria were: being French-speaking and having 
worked with adults for at least two years. To take into consideration cross-cultural specificities, at least one professional 
per group had to be working abroad in a French-speaking country (Canada, Switzerland, etc.). Participants were recruited 
through knowledge networks, and provided informed consent online. This study was performed in accordance with the 
required ethical rules and standards, and has received approval from the Local Health Research Ethics Committee of 
Caen University Hospital (CLERS ID n° 1554).

Online Survey 
Professional experts completed an online survey that consisted of sociodemographic characteristics and questions on the 
intensity level of the items divided into three sections (physical, cognitive, and social components). Each section 
presented the same items in a randomized order. More than 60% of the items on the PAPA questionnaire were included. 
Most of the non-selected items were those considered as redundant. For instance, numerous items specified “alone” or 
“with others” so only a few of them were selected.

Within each section, participants were asked to rate the intensity of the activity component of each item on a 4-point 
Likert Scale (sedentary, light, moderate, or vigorous for the physical component section; none, low, moderate or high for 
the cognitive and social component sections). Although the intensity level for physical items was already known, we 
thought it wise to ask the experts to classify these items so as to evaluate the adequacy level of classification between 
experts and the physical activity compendium. To assist in the choice of the intensity level of the items, a definition and 
an example for each intensity level were given for each component. This survey was performed using the online tool 
LimeSurvey® (Limesurvey GmbH. URL http://www.limesurvey.org).

Data Processing and Statistical Analyses
Data Processing 
Individual ratings of the intensity levels were extracted from the online tool Limesurvey and analyzed per activity 
component and expert group. This was done by item, as follows. Responses were first expressed in percentages for each 
intensity level. These percentages were then weighted according to the expected intensity level identified by consensus, 
using the weighted Cohen’s kappa30,31 to take into account the percentage of responses obtained for the intensity levels 
close to the expected response. The weighting procedure was as follows. Percentage (P) were weighted by one for the 
expected intensity level (PX1), by 0.67 for responses contiguous to this expected response (PX2), and by 0.33 for 
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responses located two levels away from the expected response ((PX3). Responses located three levels away from the 
expected level were considered incorrect. A weighted percentage of agreement observed (wPAO) was thus obtained for 
each item and expert group using the following formula: wPAO = 1*PX1 + 0.67*PX2 + 0.33*PX3.

Statistical Analyses 
Three types of analyses were performed on the weighted data. The median wPAO of each expert group and that of all 
professionals were compared to a hypothetical median for each item, using the one-sample Wilcoxon signed-rank test. 
The minimum target threshold was set at 80% of the hypothetical median, in accordance with an excellent consensus 
defined by an agreement rate ≥ 80%.30 Intergroup comparisons on the wPAO were performed by the intensity level 
within each component using the Kruskal-Wallis test. For each of the 3 components, the wPAO of each expert group and 
all professionals was also compared i) to the minimum target threshold by ICF categories, and ii) between ICF categories, 
again using the Kruskal-Wallis test. Pairwise comparisons were performed using the Nemenyi post-hoc test. To verify 
that the intensity levels allocated to each item proportionally and consistently contributed to each component, internal 
consistency was assessed by component by Cronbach’s alpha coefficient.32

Results
Part 1. Content and Development of the PAPA Questionnaire
Items
From the interviews with older adults, 50 relevant items were identified. Some items were broken down into several 
activity levels. For instance, for the physical component, “Dancing” was broken down into “Slow ballroom dancing (for 
example, slow and tango)”, “Fast ballroom dancing (for example, disco and country)”, and “Aerobic” which corresponds 
to a moderate physical activity for the first item and vigorous physical activity for the last two. Regarding the social 
component, a number of items were broken down into “alone (no social participation)” and “with others” (moderate or 
high social participation, depending on the item) such as going to the museum alone or with others. Due to these item 
divisions that also involved a cognitive component, the total number of items increased from 50 to 75.

Based on the ICF classification,29 items were distributed between “activities and participation” (90%) and “environ
mental factors” (6%) categories. The remaining items (4%) were not part of the ICF (for example, “Sitting and doing 
nothing for at least 15 min”). Items from the “activities and participation” category fell into the following sub-categories: 
mobility (2% of the whole items; such as walking), domestic (16%; for example, housework tasks), major life area (6%; 
for example, economic life) and community, social and civic life (66%). 12% items of this latter sub-category pertained 
to community life and 88% recreation and leisure of which about 34% were sport activities.

Duration and Frequency
Frequency of the activities reported by the participants confirmed the usefulness of using the four categories previously 
identified that were further adapted to the type of activity (“never, ≤ twice a month, once to 3 times a week, ≥ 4 times 
a week” or “never, ≤ once a year, ~once a year, ≥ twice a year » or “Yes/No” for lifestyle items such as “Cohabiting with 
a partner”). Recent withdrawal from an activity, and the four duration classes were also found appropriate.

Part 2. Assessment and Determination of the Intensity Level Involved in Each Item for 
Each of the Three Components
Participant Characteristics
Fifty-six experts of the 67 solicited (83.68%) responded to the online survey. The sample was comprised of 6 
geriatricians, 9 physiotherapists, 14 occupational therapists (OT), 11 neuropsychologists, 6 PR physicians, and 10 Sport- 
Sci researchers. The uneven number of experts in each group was deliberate, as explained in the Methods section. As 
shown in Table 1, most professionals were between 31 and 40 years old (43%), 45% were women, 48% had more than 10 
years of professional experience, and 21% were from French-speaking countries outside France. There was no significant 
difference between the characteristics of professional groups except for sex (p = 0.007) where women were more 
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numerous among OT than Sport-Sci researchers (20% vs 86%; p = 0.023), in accordance with the representation of these 
professions in France.33

Intensity Level Involved in Each Item
Median wPAO of the Expert Groups in the Physical, Cognitive, and Social Activity Domains 
When all experts were grouped together, the median wPAO was consistently above the minimum target threshold, 
significantly or not, regardless of the level of intensity of the items and the component (Figure 2). Indeed, for physical 
component of the items, this median wPAO reached 97.3% (p < 10−3), 87.5% (p < 10−3), 95.8% (p = 0.006) and 95.5% (p = 
0.005) ranging from the lowest to the highest intensity level. It was 83.9% (p= 0.176), 84.5% (p= 0.001), 84.6% (p= 0.001) 
and 86.3% (p= 0.018), respectively, for the cognitive component, and 97.6% (p < 10−3), 83.3% (NS), 82.2% (NS) and 
89.6% (p= 0.005), respectively, for the social component. The median wPAO by expert group and intensity level (Figure 2) 
was never significantly lower than the minimum target threshold for the physical and social component. For the cognitive 
component, the wPAO for the Sport-Sci researchers was significantly lower than the minimum target threshold (70%, p= 
0.018) for the high intensity level. Variability of responses within groups was, however, higher or lower depending on the 
component and the expert group (for example, min/max = 63.3/100 and 80/93.3 for none and light activity, respectively for 
the cognitive component in the Sport-Sci researchers). When analyzing the data by items, the median wPAO was usually 
significantly above the minimum target threshold except for 2, 6, and 10 items for the physical, cognitive, and social 
component respectively, for which these medians were between 63.1 and 79.77% (Table 2).

Comparison between expert groups showed a few significant differences for each component. Regarding the global 
wPAO per component, the only significant intergroup difference was found for the cognitive component (p=0.002). Post- 
hoc analysis indicated that the Sport-Sci researchers had significantly lower wPAO than PR physicians and 

Table 1 Demographic Characteristics of the Professional Experts Who Responded to the Online Survey Aiming at 
Validating the Intensity Levels of the Items in Each of the Three ComponentsStudied

All GER NP OT PRP PT SSR p-valuea

Included/Solicited participants (number) 56/67 6/7 11/13 14/16 6/10 9/10 10/11

Age, number(%)
20–25 years old 3(5) 0 0 0 0 1(12) 2(20) NS

26–30 years old 12(21) 0 2(18) 6(43) 0 3(33) 1(10) NS

31–40 years old 24(43) 3(50) 6(55) 5(36) 4(67) 2(22) 4(40) NS
41–50 years old 11(20) 3(50) 3(27) 1(7) 2(33) 0 2(20) NS

> 50 years 6(11) 0 0 2(14) 0 3(33) 1(10) NS

Gender, number(%)

Male 25(45) 4(67) 2(18) 2(14) 4(67) 5(56) 8(80) 0.007
Female 31(55) 2(33) 9(82) 12(86) 2(33) 4(44) 2(20)

Workplace, number(%)
French-speaking countries outside France 12(21) 0 2(18) 4(29) 1(17) 2(22) 3(30) NS

Hospital 23(41) 5(83) 7(64) 2(14) 6(100) 3(33) 0 <10−3

Follow-up care and rehabilitation 11(20) 1(17) 2(18) 3(21) 2(33) 2(22) 1(10) NS
Private practice 8(14) 0 0 5(36) 0 2(22) 1(10) 0.009

Research 21(38) 0 3(27) 6(43) 0 4(44) 8(80) NS

Number of years of practice(%)

< 5 years 14(25) 2(33) 1(9) 3(21) 1(17) 4(44) 3(30) NS

≥ 5 and < 10 years 15(27) 0 4(36) 6(43) 1(17) 1(12) 3(30) NS
≥ 10 years 27(48) 4(67) 6(55) 5(36) 4(67) 4(44) 4(40) NS

Note: aComparison between expert groups with the Kruskal-Wallis test. 
Abbreviations: NS, non-significant; SD, standard deviation; SSR: Sport-science Researchers; PT: Physiotherapists; GER: Geriatricians; OT: 
Occupational Therapists; PRP: Physical and Rehabilitation Physicians; NP: neuropsychologists.
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physiotherapists (81.3±9.8% vs 87.8±8.1%; [p< 10–3] and 85.6±6.2% [p= 0.035], respectively). With regard to wPAO 
per intensity level (Table 3), significant intergroup differences were found for sedentary and vigorous activity of the 
physical component (p <10−3 and =0.043, respectively), high activity of the social component (p= 0.036), and low, 
moderate and high activity of the cognitive component (p<10-3, =0.027, and <10-3, respectively). However, there was 
only one significant intergroup difference for which wPAO of an expert group was lower than the minimum target 
threshold. This was found for the items with high activity of the cognitive component. Post-hoc analysis indicated that 
wPAO of Sport-Sci researchers was significantly lower than that of OT, neuropsychologists, and geriatrics (70% vs 
90.5% [p= 0.007], 90.9% [p = 0.003] and 94.4% [p= 0.001], respectively) (Table 3).

wPAO of the Expert Groups by ICF Categories 
To assess the distribution and representativeness of the items, comparisons between wPAO of the expert groups and the 
minimum target threshold were made on the following ICF categories: mobility, domestic, economic life, community life, 
sport activities, non-sporting leisure activities, and others (environmental factors plus the single item not part of the ICF). For 
the physical and social components, the wPAO was not significantly different from the minimum target threshold regardless of 
the category considered. No significant difference was found between categories for all professionals either, regardless of the 
expert group considered. The same held true for the cognitive component except for the neuropsychologists (wPAO = 84.83; 
p= 0.001). However, the wPAO of the neuropsychologist was higher than the minimum target threshold in each category, and 
post-hoc tests did not reveal any significant difference between categories.

Internal Consistency
Cronbach’s alpha was 0.92, 0.92, and 0.85 for the physical, cognitive, and social components, respectively, which 
confirmed the excellent internal consistency.

Figure 2 Median wPAO for scoring the intensity level of the items in each three domains (physical, cognitive and social) for the whole sample of experts and each expert 
group. None, Light, Moderate, and High correspond to the four intensity levels for the classification of the items. The horizontal dotted line indicates the minimum target 
threshold defined by consensus (80% of the hypothetical median). Δ, Significantly above the minimum target threshold; ▲, Above the minimum target threshold but not 
significantly different; ✱, Lower than the minimum target threshold but not significantly different; ✻, Significantly lower than the minimum target threshold (p= 0.018). 
Abbreviations: SSR, Sport-science Researchers; PT, Physiotherapists; GER, Geriatricians; OT, Occupational Therapists; PRP, Physical and Rehabilitation Physicians; NP, 
neuropsychologists.
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Table 2 Mean Weighted Percentage of Agreement Observed (wPAO) of All Professionals for the Physical, Cognitive and Social 
Components, and All Three Components for the 50 Items of the Online Survey

Physical 
Component %

Cognitive 
Component %

Social 
Component %

All three 
Components %

Sitting and doing nothing for more than 15 minutes 

(except naps)

99,4 99,4 100 99,6

Lying down without doing anything for more than 15 

minutes (except naps)

99,4 99,4 100 99,6

Doing major repairs (carpentry, car.) 95,83 94,63 99,4 96,62
Watching the news on TV 98,8 89,37 99,4 95,86

Watching a film or documentary on TV (excluding 

background noise)

99,4 84 100 94,47

Doing gentle exercise (yoga, stretching, …) 100 91,07 91,07 94,05

Doing household activities (food preparation, washing 
dishes, ironing.)

100 81,53 100 93,84

Doing DIY work requiring moderate effort (painting, 

wallpapering, etc.)

98,2 83,33 99,4 93,64

Watching variety or game shows on TV without trying to 

answer them

98,8 79,17 99,4 92,46

Using the internet 98,2 85,63 92,27 92,03
Making small home repairs 97,13 80,93 97,63 91,9

Taking care of one’s parents or grandchildren 97,6 88,1 88,77 91,49

Doing one’s accounting 94,63 80,37 99,4 91,47
Playing brain games on paper or on the internet 

(crosswords, sudoku.)

96,43 79,17 98,8 91,47

Playing the stock market 92,83 86,97 94,03 91,28
Cycling at a moderate pace 98,2 80,9 94,03 91,04

Doing handicrafts (drawing, painting, sewing, knitting, etc.) 83,93 91,73 96,43 90,7

Gardening 92,87 83,4 94,03 90,1
Being involved in a club or in associative activities 89,87 84,6 95,23 89,9

Going to the museum with friends or in organized groups 94,57 85,13 89,87 89,86

Jogging 94,63 83,4 90,47 89,5
Swimming 92,87 86,9 87,5 89,09

Leafing through a magazine 99,4 67,27 100 88,89

Reading (novels, newspapers, etc.) 98,2 69,03 99,4 88,88
Entertaining (family, friends, etc.) at home 89,37 86,9 89,87 88,71

Fast ballroom dancing (for example, disco and country) 99,4 81,6 82,17 87,72

Walking around one’s neighborhood 88,7 83,4 89,87 87,32
Singing in a choir 85,7 83,33 92,27 87,1

Walking one’s dog 85,7 85,1 90,47 87,09

Being invited by family, friends, etc. 87,5 84,5 89,27 87,09
Going to the museum alone 97,1 85,7 78,03 86,94

Going to a show (cinema, theatre, concert.) or 

conference with friends

85,7 85,7 88,67 86,69

Playing in an orchestra 82,73 84,5 92,27 86,5

Practicing a sport (tennis, etc.) 96,43 78,63 84 86,35

Doing aerobics 96,43 84,5 77,37 86,1
Living with one’s spouse 87,5 84,53 85,63 85,89

Going for a bike ride 89,37 85,7 82,13 85,73

Playing board games (scrabble, bridge, belote, etc.) 92,27 82,73 79,83 84,94
Living in an institution 80,37 83,93 89,79 84,7

Walking to the shops 79,7 86,23 88,17 84,7

Playing a musical instrument 87,57 82,67 83,33 84,52

(Continued)
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Table 2 (Continued). 

Physical 
Component %

Cognitive 
Component %

Social 
Component %

All three 
Components %

Organizing an event (wedding, trip, action in an 
association…)

81,53 88,67 82,13 84,11

Managing real estate 89,87 86,33 75,6 83,93

Living with one’s children or grandchildren 82,73 79,77 88,1 83,53
Doing water aerobics 85,7 86,3 77,4 83,13

Going alone to a show (cinema, theatre, concert.) or to 

a conference

85,2 84,53 76,8 82,18

Watching and actively participating in TV game shows 

(lingo, going for gold…)

93,43 81,6 70,23 81,75

Participating in a bingo game 88,67 82,13 73,23 81,34
Going hiking 85,2 83,93 63,1 77,41

Exercising in a health club 72,7 86,9 69,63 76,41

Note: The items are listed in descending order of the percentage of wPAO for all professionals in all three components.

Table 3 Intergroup Comparisons of the Mean Weighted Percentage of Agreement Observed (wPAO) for Each Component and 
Each Intensity Level

p-valuea Post hoc: p-valueb

GER NP OT PRP PT SSR

Physical component Sedentary <10−3a >NP p= 0.003 <GER p= 0.003 

<PRP p= 0.001

- >NP p= 0.001 - -

Low NS - - - - - -

Moderate NS - - - - - -

Vigorous 0.043a - - >PRP p=0.033 <OT p=0.033 - -

Cognitive 

component

Very Low NS - - - - - -

Low <10−3a <PRP p= 0.001 >PRP p<10−3 <PRP p= 0.033 

<PRP p= 0.011

>OT p= 0.033 

<NP p<10−3 

>GER p= 0.001 

>OT p= 0.011 

>SSR p= 0.014

- <PRP p= 0.014

Moderate 0.027a - - - >SSR p= 0.033 >SSR p=0.044 <PT p=0.044 

>PRP p= 0.033

High <10−3a >SSR p=0.001 

>PRP p=0.046

>SSR p 0.003 >SSR p= 0.007 <GER p=0.046 - <OT p= 0.007 

<NP p= 0.003 

<GER p=0.001

Social component None NS - - - - - -

Low NS - - - - - -

Moderate NS - - - - - -

High 0.036a >SSR p= 0.021 - - - - <GER p= 0.021

Notes: aComparison between expert groups with the Kruskal-Wallis test; bNemenyi post-hoc test. 
Abbreviations: NS, non-significant; GER, Geriatricians; NP, Neuropsychologists; OT, Occupational therapists; PRP, Physical and rehabilitation physicians; PT, 
Physiotherapists; SSR, Sport science researchers.
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Discussion
This research presents the first questionnaire allowing the precise and separate quantification of the cognitive and social 
components of a number of activities. More importantly, it allows assessment of lifetime engagement in activities with 
separate quantification of their physical, cognitive, and social components. This 75-item PAPA questionnaire covers 
a wide range of activities and gives rise to 4 scores (a sedentary lifestyle score, a physical activity score, a cognitive 
activity score, and a social activity score), each weighted by the intensity level of the component as well as its duration 
and frequency. It is the result of a thorough investigation using both a representative group of adults aged 55 years and 
over and professional experts from different backgrounds. The PAPA questionnaire thus developed should add more 
information to the existing measures of engagement in activities and deepen knowledge about cognitive reserve.

The selected items encompass a very wide range of representative life activities that adults may be engaged in, as shown 
by the categories of the ICF classification29 they cover (mainly in the “activities and participation” category). This is in line 
with most CR questionnaires (for example, CRIq,5 the LEQ6 or the CRS7) but at variance with questionnaires that mainly 
focus on a single activity domain, such as the physical activity questionnaires (PASE, IPAQ-SF, PASB-Q). Nevertheless, 
a major difference between the CR questionnaires and the PAPA questionnaire is the classification we used that separately 
targets the three activity domains highlighted in the CR model (physical, cognitive, and social activities) while giving an 
equivalent load to each domain. Yet, practicing activities that stimulates both physical, cognitive and social components 
contributes to the development of CR and can thus prolong healthy aging1–3 and be efficiently used to reduce the risk of 
dementia.4,8 In the few studies that have assessed social participation4 or cognitive stimulating activities,4,23,24 the number 
of items was generally low (8 at most). Regarding the physical component, although several existing physical activity 
questionnaires have been proved to be very useful,34 the PAPA questionnaire evaluates more diverse areas. Indeed, in 
addition to questions about sport activities, mobility, and conventional leisure activities (for example, gardening, DIY), it 
often asks questions about neglected items such as caring for grandchildren or going to the museum.

The PAPA questionnaire also provides new advantages over the existing questionnaires regarding the duration of the 
activities. It is assessed here in terms of duration of the activity itself (from < 15 min to > 4 h) which is not included in 
the CR questionnaires. Participation is also assessed over the past years, as in the CR questionnaires, but in contrast to 
physical activity questionnaires that often focus on one to four weeks only (for example, PASE, IPAQ-SF, and 
CHAMPS). The PAPA questionnaire also takes into account recent disengagement in the activities (within the previous 
5 years) as in the CR measures, but not in the physical activity questionnaires. Such disengagement may frequently occur 
in older adults, and is very useful when studying cognitive reserve. Indeed, knowing both the activity practiced over the 
recent years as well as those practiced until recently is crucial. As stated by Stern et al,1 cognitive reserve depends largely 
on lifelong experiences. This has been specifically confirmed by a larger gray matter volume in late-life in physically 
active versus sedentary persons in midlife.35 The frequency classes of the activities practiced are very similar to those of 
most questionnaires (for example, CHAMPS, IPAQ-SF, PASB-Q, PASE).

The level of intensity involved in the activities is also a crucial element to which particular attention had been paid in 
developing the PAPA questionnaire. WHO’s recommendations on physical activity for adults14 are indeed given in terms of 
both duration and intensity level. This notion of intensity has therefore been integrated into the PAPA questionnaire, not 
only for the physical component of the activities, as has been done for many years in the physical activity questionnaires, 
but also for social and cognitive components which, to our knowledge, has been done only in a single study on cognitive 
activities.24 The intensity level is not included in the CR measures either. For instance, a CRIq item pertains to both 
“gardening” and ‘knitting’.5 However, gardening involves physical activity at a low to vigorous level of intensity according 
to the compendium of physical activities,19 whereas knitting is most often a sedentary activity since performed while sitting. 
Separating items such as gardening and knitting to have a distinct score for each seems therefore more relevant.

The intensity level involved in each item of the PAPA questionnaire was validated by professional experts. Our results 
showed that, whether the experts are grouped together or considered separately, the median wPAO was consistently 
higher than the minimum target threshold for each three components except for the high intensity level of the cognitive 
component in the Sport-Sci researchers who are not specialized in cognition. This indicates that the intensity level of the 
items initially identified was globally accurate. This was expected for the physical component since the notion of 
intensity is well-known in the physical activity domain, as illustrated by the WHO recommendations on physical 
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activity.14 This was, however, less expected for the cognitive and social components, the notion of intensity level being 
less often used in these domains. Several professional groups in the present study usually have little expertise in these 
areas (for example, physiotherapists and Sport-Sci researchers). The significantly lower wPAO among Sport-Sci 
researchers versus OTs, neuropsychologists, and geriatricians (70% vs ≥ 90%) for items with a high cognitive load 
can be easily explained by the fact that the Sport-Sci researchers are not experts in cognition unlike the neuropsychol
ogists, and, to a lesser degree, the OTs and geriatricians. It is important to note that there was often high heterogeneity in 
wPAO within groups, which would mainly be explained by the variability in the value judgment of the experts, likely 
reflecting variability between each professional’s expertise.

Finally, the scores obtained from the PAPA questionnaire, that take into account the different elements mentioned above 
(number of activities, frequency, duration, lifespan, and level of intensity), also have several advantages. The originality and 
main strength of the questionnaire is to provide a physical, cognitive, and social activity score for each item. Such 
a multimodal approach would be particularly relevant because an item described as purely physical often shows an implicit 
social or cognitive dimension as well, and vice versa. For instance, the item “dancing”, an undeniably physical activity, also 
has a social dimension since it is mainly practised with others and requires various cognitive processes such as learning of 
complex motor sequences, procedural memory, attention, visuomotor integration, and synchronization in space and 
time.36,37 In addition, by providing a distinct score for each component, the PAPA questionnaire offers an opportunity to 
isolate their respective involvement. Another strength is to allow the calculation of two distinct scores for the physical 
component: a physical activity and a sedentary behavior score. A few questionnaires such as the WHO Global Physical 
Activity Questionnaire (GPAQ) questionnaire38 and the recent National Observatory for Physical Activity and 
Sedentariness-Physical Activity Questionnaire (ONAPS-PAQ)39 assessed both sedentary behavior and physical activity. 
However, most questionnaires, such as the IPAQ-SF and CHAMPS, were not designed to assess sedentary behavior. Yet, 
a sedentary lifetime measurement facilitates the identification of persons with major risk factors for chronic diseases40 or 
dementia41 that can lead to premature death and heavy social burden.34,42 This is a major issue, especially in the elderly for 
whom the prevention of sedentary behavior and promotion of physical activity is essential.42,43

The high Cronbach’s alpha coefficient favors excellent internal consistency, highlighting the excellent coherence of 
the PAPA questionnaire. Although this supports accurate determination of the activity level for each of the three 
components of each item, a median wPAO lower than the minimum target threshold for some individual items requires 
specific attention. Because this might affect the quality of the questionnaire, the following decisions were made regarding 
the intensity levels of the 17 items whose wPAO of the experts was lower than the minimum target threshold. First, the 
intensity level identified by the experts was not retained only for the two items concerned in the physical component 
because we prefer to refer to the physical activity level determined in the compendium19 since it is well-recognized. 
Second, for 8 items (n=2 and 6 items of the cognitive and social component, respectively), no adjustment was required 
since the activity level that was predetermined by consensus for these components obtained the highest wPAO from the 
experts. Finally, for the remaining 7 items, the intensity level was adjusted to the expert’s assessment that was above the 
minimum target threshold for each of the 7 items. This included 4 items of the cognitive component (playing brain 
games; leafing through a magazine; reading a novel, and watching variety shows on TV without answering) and 3 items 
of the social component (going to the museum and shows alone, and watching and actively participating in TV game 
shows). These changes from the intensity levels initially proposed by consensus were consistent with the choice of 
intensity level for similar items in the cognitive domain24 and the social domain.44

Following these adjustments, we now have a ready-made and easy-to-use questionnaire to assess the engagement in 
activities, with separate quantification of their physical, cognitive, and social components. This PAPA questionnaire, which 
lasts about 15 min, gives rise to automatic calculation of 4 scores (sedentary lifestyle and physical, cognitive, and social 
activity scores). Its French version can be accessed at: https://www.sphinx.univ-tours.fr/v4/s/rofhtf. It can also be available 
for use on request from the authors. An English version of the PAPA questionnaire is in progress (in collaboration with the 
Centre for interdisciplinary research in rehabilitation and social integration (Cirris), Quebec, Canada).

Some limitations can be addressed. First, determination of the intensity level of the items was assessed on only 50 of 
the 75 items. However, as justified in the Methods section, most on the non-included items were considered as redundant. 
Second, this PAPA questionnaire was primarily designed for older adults because participation in physical, cognitive and 
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social activities provides extensive health benefits in this population. Yet, involvement in these activities is a major public 
health challenge at all ages.45 Moreover, because we selected items from the multiple categories included in the physical 
activity compendium and our senior population was fairly active, this questionnaire should also be relevant for younger 
adults. If the high education of our population surely had a positive impact on their numerous activities, the high 
percentage of women may have masked some specifically male activities. Third, although the physical activity score is 
less objective than classic accelerometer measurements,46 it is more informative and reflects more cognitive reserve since 
it covers much longer periods and can include the limbs as well as the head (for example, singing). Fourth, sample size 
differed between expert groups and was rather small for some groups. Nevertheless, altogether, 56 experts were included. 
Six groups, each with a different professional expertise, were intentionally constituted to highlight different putative 
perceptions in evaluating the intensity level of each component of the activities according to expert groups. We however 
found that regardless of the expert group and with rare exceptions, the results were all above or equal to the minimum 
target threshold. Finally, further studies on a larger sample of specific populations that include comparisons with widely 
recognized questionnaires and test-retest would be helpful to confirm the usefulness of the PAPA questionnaire. 
Assessment of other psychometric properties of the questionnaire such as the construct validity would also improve of 
the quality of the PAPA questionnaire.

Conclusion
The main strength of the present study is that it fills a gap in the assessment of engagement in activities by taking into 
account their physical, cognitive, and social components, and thus in the assessment of CR. This is the first 
questionnaire to assess these three components using data from the same items which cover a wide range of activities. 
In addition, it gives rise to 4 scores (a sedentary lifestyle score, a physical activity score, a cognitive activity score, 
and a social activity score), each weighted by the intensity level of the component considered, as well as the 
frequency and duration of each activity, including lifespan. This ready-made and easy-to-use questionnaire is able 
to assess three components of the activities at the same time and should save time, especially when assessing elderly 
persons. This would allow users to easily identifying the most frail, isolated, or sedentary persons and help to promote 
healthy aging and reduce the risk of dementia. This PAPA questionnaire should thus be very useful for a large number 
of both clinicians and researchers working with elderly individuals, but it can also apply to young and middle-aged 
adults.
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