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Purpose: There have been calls for more knowledge of activities of daily living (ADL)
performance in order to address interventions in pulmonary rehabilitation effectively.
Everyday technology (ET) has become an integrated dimension of ADL, impacting the
ways in which ADL is performed. To improve everyday functioning and quality of life,
the use of ADL and ET use needs to be evaluated and addressed effectively in interventions.
Therefore, the aim of this study was twofold: 1) to explore the quality of ADL performance,
and 2) to investigate the relationship between observation and self-reported ADL perfor-
mance and ability to use everyday technologies in people living with COPD.

Methods: This cross-sectional study involved 84 participants aged 46—87 years. Participants
were recruited through healthcare centres in the Northern Region of Denmark using
a convenience sampling procedure. Data were collected using standardized assessments
that investigated different ADL perspectives: self-reported ADL tasks and ET use, observed
motor and process ability, and need for assistance. Data were analysed and presented using
descriptive statistics and Pearson’s correlation coefficient.

Results: The most affected ADL tasks were mobility within or outside the home, lower
dressing, bathing, pedicuring, cooking, shopping, cleaning and washing clothes. New
insights into the quality of ADL performance in people living with COPD were presented
in terms of detailed ADL motor skills and ADL process skills, as well as the predicted need
for support to function in the community. Moreover, new insights into the relationship
between observation and self-reported ADL performance (r=0.546, p<0.01; r=0.297,
p<0.01) and between ADL performance and self-perceived ability to use ET (r=0.524,
p<0.01; r=0.273, p<0.05; r=0.044, p=0.692) were presented.

Conclusion: Overall, the knowledge from the present study is valuable for focusing
interventions that address challenging ADL performance and ET use through relevant and
realistic activities. The ability to use ET is important to evaluate and target pulmonary
rehabilitation.

Keywords: ADL skills, AMPS, everyday technology, occupational therapy, pulmonary
rehabilitation

Introduction

The ability to perform activities of daily living (ADL) often diminishes in indivi-
duals living with chronic obstructive pulmonary disease (COPD) due to ongoing
symptoms such as breathlessness and fatigue.' > ADL is specified as tasks relevant
for independent living and covers basic needs such as eating, showering and
dressing, as well as more complex tasks such as transportation, shopping, cleaning
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and cooking.* Everyday technology (ET) has an increas-
ing impact on our everyday lives.*” ET refers here to
mechanical, electronic and digital artifacts and services,
often used on a daily basis and integrated in ADL, such as
a microwave, GPS, ticket machines or mobile phones,g’9
and has been studied with growing interest in recent
years.'”!*> Also, literature of ET supporting health man-
agement among patients with COPD has expanded;'> "’
however, the ability to use ET may be influenced by
lacking confidence, lacking skills or little motivation or
interest in using the technology.'>!” The use of ET is still
not an integrated part of rehabilitation, and this can gen-
erate gaps between those who can use ET and those who
cannot.” ET is complex to integrate and integration of ET
in rehabilitation requires health professionals staying
updated and daring to take new challenges; however,
focusing on ET makes it possible to support the benefits
of digitalization.” Since the ability to perform ADL and
use ET are associated with health-related quality of life in
people living with COPD,?® it is of critical importance to
investigate ADL performance including ET use in order to
support the development of interventions that could be
integrated in pulmonary rehabilitation.

National and international COPD guidelines and policy
statements acknowledge the importance of ADL, and
include increased participation in everyday activities
within  the b2
However, evidence is sparse regarding how to target pul-
monary rehabilitation to ADL.*' The Official American
Thoracic

goals of pulmonary rehabilitation.

Society/European Respiratory Society
Statement: Key Concepts and Advances In Pulmonary
Rehabilitation' emphasizes the need for specific knowl-
edge about individualized measures of daily activity lim-
itations, and observation of ADL tasks receives particular
mention.'

For healthcare professionals to be able to address ADL
and ET use in interventions, evaluations are necessary. The
COPD literature reveals that when applying ADL assess-
ments, the concept measured differs. In a review by Paes
et al,”> ADL assessments focusing on observation-based
ADL were investigated. However, in this review, the con-
structs measured were primarily time spent during simu-
lated tasks and the number of laps when performing either
simulated tasks or functional exercises.”> This type of
assessment measures the physical capacity that influences
ADL, but does not measure ADL performance. As
a supplement to the physical capacity measures, there is

a need for assessments that focus on the activities

performed, are self-nominated and take place in the
home environment®® that can support understanding of
the individual ADL challenges that people living with
COPD encounter. This is necessary in order to plan spe-
cific individual interventions that focus directly on ADL
performance and not on the underlying physical compo-
nents. The assessments of ADL performance and ability to
use ET applied in this study focus on the actual perfor-
mance of specific activities and still demonstrate evidence
of validity and reliability when used by individuals with
COPD.

A review found that ADL assessments used in people
with COPD employed several modes and variations of
which most are self-reported, and only a few are observa-
tion based.”® Self-reported questionnaires are often pre-
ferred as they are simpler and less time-consuming to
use. However, self-reporting may be affected by memory
or the adaptation strategies developed over time in people
living with COPD resulting in inaccurate reporting of
performance.”**> To achieve a thorough evaluation of
ADL performance, a combination of self-reporting and
observation is therefore recommended.”*® The relation-
ship between self-reporting and observation in ADL per-
formance and ET use has been investigated among client
groups with chronic diseases, and relationships from non-
existent to moderate were found.?’° However, to our
knowledge, similar studies of concurrent ADL assess-
ments have not been performed among people with
COPD, and it is relevant to recommend to both clinicians
and researchers which is appropriate.

In summary, more knowledge of ADL performance is
needed, and there have been calls for observations of people
with COPD performing ADL."** Details of ADL perfor-
mance are essential in order to be able to address interven-
tions effectively in people living with COPD so as to
improve everyday functioning and independence, and thus
influence quality of life.”’ Therefore, this study has a twofold
aim: 1) to explore observed and self-reported ADL perfor-
mance, and 2) to investigate the relationship between obser-
vation and self-reporting when evaluating ADL performance
and between observed/self-reported ADL performance and
the ability to use ET in people living with COPD.

Materials and Methods
Design and Sample

This cross-sectional study involves participants (N=84)
aged 46-87 years who were recruited through healthcare
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centres in the Northern Region of Denmark using
a convenience sampling procedure.*’ To be eligible for
inclusion, participants had to be registered with COPD as
their primary diagnosis within primary healthcare. The
diagnosis was determined by the general practitioner or
at hospital, with spirometry as an important indicator and
according to GOLD 1-4.*? Participants were excluded
from participation if they were (i) unable to understand
Danish sufficiently to answer the questions, (ii) if they
were living in nursing homes and (iii) if they had
a diagnosed cognitive impairment or visual or hearing
impairment that could not be compensated for by technical
aids. Nurses at the healthcare centres were informed about
the inclusion and exclusion criteria; they asked potential
participants if they would receive a telephone call from the
head of the project (TH) or project coordinator (RJK). The
inclusion and exclusion criteria were verified when the
participants were contacted.

Instrumentation

Self-Reported ADL Performance

For data gathering, the standardized ADL-Interview
(ADL-I)** was used as it is found to be reliable and
valid,>* also in persons with COPD.? ADL-I is an occupa-
tional therapy assessment instrument that measures the
quality of ADL performance based on self-reporting dur-
ing interviews.>* The participants were asked to rate their
performance on 47 ADL tasks that related to both personal
ADL (PADL) and instrumental ADL (IADL). When rating
the performance of each task, the answer was based on
a seven-category (a-g) rating scale reflecting efficiency,
effort/fatigue, safety and independence. If the person
found the task irrelevant to his or her daily life, the task

was marked “not relevant”**

Observed ADL Performance

The Assessment of Motor and Process Skills (AMPS)° is
a standardized assessment tool for measuring the observed
quality of a person’s ADL performance. The AMPS is
internationally recognized, valid and reliable, and has
been used in persons with and without a diagnosis, includ-
ing a diagnosis of COPD, and across ages and genders.’
The AMPS can be used by occupational therapists or
occupational therapy students who have completed
a training course and are calibrated as reliable raters.’
The calibration process in the AMPS training provides
evidence that each rater demonstrates stability in his/her
scorings (intra-rater reliability) as well as information to

adjust for each unique rater’s severity when estimating the
ADL performance measures in the AMPS software.’

When performing an AMPS evaluation, the client
selects from a list of standardized tasks at least two stan-
dardised ADL tasks with which he/she is well acquainted
and which are relevant to his/her everyday life and appro-
priate in terms of severity. The occupational therapist then
observes the tasks performed and evaluates the quality of
the ADL performance by scoring 16 ADL motor skills and
20 ADL process skills according to physical effort, effi-
ciency, safety and independence on a four-point criterion-
referenced scale, ranging from (4) Competent to (1)
Unacceptable.®® Through the generated measures of ADL
motor and ADL process ability, the need for assistance to
live in the community can be predicted based on estab-
lished cut-off values.*®

Ability to Use Everyday Technology

The Everyday Technology Use Questionnaire (ETUQ) is
an evaluation of the individual’s perceived ability to use
various types of ETs at home and in public places.’” The
ETUQ has previously demonstrated psychometric evi-
dence of validity and precision/reliability.***° The
ETUQ utilized in this study has been translated into
Danish and has demonstrated validity and excellent test-
retest and inter-rater reliability in older adults with and
without chronic diseases, including COPD.*'

The administration of the ETUQ was completed
through a structured face-to-face interview that first
involved assessing whether each of the 93 ETs was rele-
vant for the person’s current life situation. If so, the extent
of the person’s possibly perceived difficulties in using the
ET in question was explored and their ability to use ET
was indicated. Ratings were marked according to an ordi-
nal five-category rating scale.’’

Procedures

To prepare for data collection, five occupational thera-
pists were trained in using the ADL-I and the ETUQ by
the developers of the instruments. Furthermore, they
were taught by an expert from Aalborg University how
to use the Vitalograph COPD-6 (Vitalograph Ltd,
Buckingham, United Kingdom) according to the standar-
dization of spirometry of the American Thoracic Society
and the European Respiratory Society.’>** As the spiro-
metry was intended for evaluating current disease sever-
ity only, no reversibility test was done.*** Data
collection was conducted at two home visits at an
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interval of one to three weeks during a total period of ten
months. The first home visit was completed by one of the
occupational therapists, first orally informing the partici-
pants about the study aim and providing them with an
information letter, after which written consent was
obtained. Then, a simple measurement of lung function
(forced expiratory volume (FEV) 1% predicted) using the
Vitalograph COPD-6 was obtained, and information
regarding sample characteristics was collected before
the ADL-I and ETUQ were performed. Based on the
gathered information and in collaboration with the parti-
cipant, it was decided which two AMPS tasks the parti-
cipant should perform at the second home visit.
The second home visit was completed by one of ten
occupational therapy students who had been trained and
calibrated in performing the AMPS and thoroughly intro-
duced to data collection procedures.

Data Analysis
Preparatory Analysis
To explore ADL performance and ability to use ET data
were prepared for analysis. We used a procedure in line
with previous studies when analysing and presenting data
from ADL-1.*>** Data on the observed ADL performance
were initially used for descriptive analysis using the ordi-
nal scores of the 16 ADL motor skills and 20 ADL process
skills. Furthermore, Rasch rating scale models** was used
to convert the raw scores from the ADL-I, AMPS and
ETUQ into individual interval measures of self-reported
ADL performance, ADL motor ability, ADL process abil-
ity and ability to use ET using the WINSTEPS computer
software program version 3.69.1*° and AMPS computer-
scoring software.” These procedures are described in detail
elsewhere, >2%-34-39:46

Categorical variables were presented as frequencies
and percentages (%), while continuous variables (self-
reported ADL performance, ADL motor ability, ADL pro-
cess ability and ET use) were tested and met criteria for
normality. These variables were presented as mean, stan-
dard deviations (SD) and minimum/maximum scores. All
statistics were performed using the Statistical Package for
the Social Sciences (SPSS) Statistics Version 26 (IBM
Corp., New York, United States).

Primary Analysis

The self-reported ADL performance was presented by the
frequencies of each of the 47 ADL tasks according to the
ordinal scale. The ADL motor and ADL process skills

were arranged by the calculated mean and SD of each
skill indicating the level of challenge within this sample.

To further explore ADL performance, ADL motor ability
and ADL process ability measures were matched according
to the evidence-based cut-off measures by Fisher’ and
Merrit*® of 1.5 logit (motor) and 1.0 logit (process). These
cut-off measures were used to predict the potential need for
assistance to live in the community. Persons with both mea-
sures above the cut-offs are likely to be independent in the
community, and persons with both measures below the cut-
offs are likely to need assistance to live in the community.’
When ADL motor and ADL process measures do not match
in relation to the cut-off criteria, the ADL process ability cut-
off is suggested as applicable when determining the potential
need for assistance.”

Finally, to investigate the relationship between self-
reported and observed ADL performance and ET use, the
Pearson correlation coefficient ()"’ was calculated. The
following measures were included: self-reported ADL per-
formance (ADL-I), ADL motor ability (AMPS), ADL pro-
cess ability (AMPS) and ability to use ET (ETUQ). The
strength of the correlation coefficient was judged according
to Munro, cited by Domholt*® (0.00-0.25 = little, if any
correlation, 0.26-0.49 = low correlation, 0.50—0.69 = mod-
erate correlation, 0.70-0.89 = high correlation, 0.90-1.00 =
very high correlation). For interpretation, the shared variance
(R?) was calculated by squaring » and to express as
a percentage (%), multiplied by 100.*° P-values < 0.05
were considered statistically significant.

Results
For this study, 100 participants were initially recruited and
84 were included in the final analyses because of internal
dropouts due to absent AMPS evaluations (Figure 1). The
characteristics of the study participants are shown in
Table 1.

Measures of self-reported ADL performance, ADL motor
ability and ADL process ability based on observation, and
self-perceived ability to use ET are presented in Table 2.

Self-Reported ADL Performance

The PADL tasks that were reported as being most affected
related to moving around within or outside the home (eg,
walking on stairs or walking outside), lower dressing,
bathing and pedicuring (Figure 2). The IADL tasks most
participants reported as affected were transportation out-
side home (eg, by train or driving a car), cooking, shop-
ping, cleaning and washing clothes (Figure 3).
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Table | Characteristics of the Study Participants (N=84)

Included participants o L.
1=100 N (%) Mean * SD | Minimum/
Maximum
Age at date of interview | 84 (100) | 69.94 + 9.42 | 46/87
Male 31 (36.9)
1. homevisit Female 53 (63.1)
ETUQ +ADL-I performed b
=100 Stages of COPD™ 82 (98)
FEV|%pred. > 0.7 4 (48)
Stage | 17 (20.2)
Stage Il 54 (64.3)
Stage Il 7 (83)
2. homevisit Internal dropouts dueto
AMPS performed missing AMPS Stage IV 0
n =234 n=16 Years with COPD® 83 (99) 102 £ 643 | 1/41
Education: 84 (100)
I Primary school/skilled 64 (76.2)
worker
Final sample Student/higher education | 17 (20.2)
N=84
Living conditions: 84 (100)
Living alone 34 (40.5)
Figure | Flow chart of the data collection process. Cohabiting 50 (59.4)
Abbreviations: ADL-|, activities of daily living — interview; AMPS, Assessr nent of
Motor and Process Skills; ETUQ, Everyday Technology Use Questionnaire. Comorbidities: 84 (100)
Diabetes 2 (24)
Cardiovascular disease 9 (10.7)
Observed ADL Performance Mental illness 5 )
The ADL motor skills and ADL process skills with the highest llness in muscles/bones/ | 26 (31)
means indicate the ADL skills that participants perform with greater joints
ease (primarily related to ADL motor skills), and more efficiently, Cancer 3G9
. . . . None 39 (46.4
safely and independently (primarily related to ADL process skills) (64

(Table 3). The lower scores indicate the ADL skills observed as
being more challenging, using increased effort, as being more
inefficient or unsafe, or requiring assistance.™> The most challen-
ging ADL motor skills involved positioning their body effectively
when interacting with task objects (Positions 2.07). Participants also
demonstrated problems in stabilizing themselves effectively while
walking or interacting with objects, also indicated by the need to
walk with assistive devices (Stabilizes 2.32). They also demon-
strated the need to pause to rest or demonstrated shortness of breath
during task performance (Endures 2.48). Furthermore, increased
effort was demonstrated when bending (Bends 2.55) or reaching
for task objects (Reaches 2.49), also resulting in extra use of time.
The most challenging ADL process skills were observed in an
overall slow task performance or a performance that became slower
during task progression (Paces 2.71). Participants also demonstrated
problems in navigating their arms or body in the environment,
resulting in bumping into furniture with their body or bumping
their atm/hand into a jar on the table (Navigates 2.60). Problems
also occurred in working effectively in a crowded workspace

Notes: *Based on the GOLD stages.*? "When N < 84, data are missing.
Abbreviations: COPD, chronic obstructive pulmonary disease; FEVI% pred.,
forced expiratory volume 1% predicted.

(Organizes 2.27). Finally, participants demonstrated consistent pro-
blems that could not be overcome by changing their methods or
performance strategy (Accommodates 1.82). Several of the

Table 2 Measures of ADL Task Performance, ADL Motor Ability,
ADL Process Ability and Ability to Use ET (N=84)

Mean * SD | Minimum/
Maximum
ADL task performance 246 £ 1.71 —1.17/6.80
(logits)®
ADL motor ability (logits)® 1.14 + 0.66 —-1.20/2.70
ADL process ability (logits)® | 1.03 = 0.46 —.80/2.20
ET ability® 56.21 + 5.48 | 46.86/80.02

Notes: *Measured by the ADL-Interview (ADL-I). "Measured by the Assessment of
Motor and Process Skills (AMPS). “Measured by the Everyday technology use
questionnaire (ETUQ).

Abbreviations: ADL, activities of daily living; ET, everyday technology; SD, stan-
dard deviation.
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Figure 3 IADL tasks most affected to least affected in performance among participants with COPD when measured using the ADL-I.

observed problems also remained throughout the task performance
and included not changing methods that were ineffective (Benefits
199). Examples of AMPS ADL tasks often selected by the
participants in the present study were Vacuuming — moving no or
lightweight fumniture, Putting away clean dishes from a dishwasher
or Making a pot of coffee or tea.

Predicted Need for Support to Function

in the Community
Based on the ADL motor ability and ADL process ability
measures the results presented in Table 4 indicate that n=23

(27.4%) of the participants in this study are potentially capable
of functioning independently in the community; n=31 (36.9%)
may need assistance to live in the community. Finally, 33.3%
(n=28) are likely to be independent in the community; how-
ever, it is important to gather additional evidence as the ADL
motor ability is below the cut-off measure.’

Self-Perceived Ability to Use Everyday
Technology

For the self-perceived ability to use ET, the sample
mean measure was 56.0 (Table 2). This exceeded the
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Table 3 Distribution of ADL Motor Skills and ADL Process Skills
According to Mean Measures Based on Raw Scores. Each
Participant Completed Two ADL Tasks, Meaning That Each
Measure is Based on n=168 Scorings

ADL Mean ADL Process Mean Less

Motor (SD) Skill (SD) Challenging

Skill Skills

Lifts 321 (0.99) | Uses 3.88 (0.47)

Aligns 3.20 (0.99) | Inquires 3.86 (0.51)

Walks 3.20 (0.99) | Attends 3.64 (0.73)

Grips 3.18 (0.99) | Searches/Locates | 3.61 (0.79)

Moves 3.15 (1.02) | Chooses 3.61 (0.84)

Transports 3.12 (0.99) | Heeds 3.40 (1.00)

Flows 3.01 (1.01) | Sequences 3.55 (0.83)

Manipulates 2.93 (1.00) | Terminates 3.39 (0.95)

Coordinates | 2.84 (1.00) | Adjusts 3.39 (0.94)

Paces 2.71 (1.05) | Restores 3.32 (1.07)

Calibrates 2.58 (0.92) | Initiates 3.18 (1.05)

Bends 2.55 (0.90) | Handles 3.14 (1.00)

Reaches 2.49 (0.87) | Gathers 2.95 (1.01)

Endures 2.48 (1.06) | Continues 2.79 (1.00)

Stabilizes 2.32 (0.75) | Notices/Responds | 2.73 (1.01)

Positions 2.07 (0.38) | Paces 2.71 (1.04)
Navigates 2.60 (0.95)
Organizes 2.27 (0.71) | More
Benefits 1.99 (0.44) | challenging
Accommodates 1.82 (0.42) | skills

Abbreviations: ADL, activities of daily living; SD, standard deviation.

item mean difficulty (by default set at 50.0 logits) which
indicates that the perceived ability to use ET in the
sample was overall higher than the overall challenges
encountered when using the ETs included in ETUQ.
However, considering a standard deviation at 5.5 logits,
approximately 20% of the sample have scores below

50.0 logits, indicating a diminished ability to use ET,
as evaluated with the ETUQ.

The Relationship Between Observed and
Self-Reported ADL Performance and
Ability to Use Everyday Technology

The Pearson correlation coefficients revealed statisti-
cally significant moderate correlations in three pairs:
(1) self-reported ADL performance and ADL motor
ability with a shared variance of 29.8% (r=0.546, p <
0.001); (ii) self-reported ADL performance and ability
to use ET with a shared variance of 27.5% (r=0.524,
p < 0.001); and (iii) ADL motor ability and ADL
process ability with a shared variance of 41.7%
(r=0.646, p < 0.001).

The Pearson correlation coefficients revealed statisti-
cally significant low correlations in two cases: 1) ADL
motor ability and ability to use ET with a shared variance
of 7.5% (= 0.273, p=0.012); and 2) self-reported ADL
performance and ADL process ability with a shared var-
iance of 8.8% (= 0.297, p=0.006).

The correlation coefficients between the last case of
variables indicated “little, if any” relationship and were
not statistically significant: ADL process ability and ability
to use ET (Table 5).

Ethical Considerations

This study was reported according to the Danish Data
Protection Agency*’ (GDPR reference number FOU-UU
-2018-003) at the University College of Northern
Denmark. According to Danish law, an ethical approval

Table 4 Distribution of Matched Measures of ADL Motor Ability and ADL Process Ability According to Suggested Cut-Offs on the
ADL Motor Ability Continuum (1.5 Logit) and the ADL Process Ability Continuum (1.0 Logit) (N=84)

n (%) Clinical Interpretation of the ADL Motor and ADL Process Cut-Off Measures

(Fisher 2011)

Motor ability above 1.5 logit and 23 (27.4) | Best predictor of functioning independently in the community

process ability above 1.0 logit

Motor ability below 1.5 logit and 31 (36.9) | Best predictor of need for assistance to live in the community

process ability below 1.0 logit

Motor ability above 1.5 logit and 2 (2.4)

process ability below 1.0 logit

Motor ability below 1.5 logit and 28 (33.3) | When ADL motor and ADL process measures do not fall within the same decision zones,

process ability above 1.0 logit the ADL process ability cut-off is used as the best predictor of need for assistance to live in
the community

Abbreviation: ADL, activities of daily living.
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Table 5 Pearson Correlation of ADL Task Performance, ADL Motor Ability, ADL Process Ability and Ability to Use Everyday

Technology (N=84)

ADL Motor Ability ADL Process Ability Ability to use ET¢
(Observation) (Observation) (Self-Reported)
ADL task r=0.546** r=0.297** r=0.524**
performance®
ADL motor ability® - r=0.646** r=0.273*
ADL process ability” - - r=0.044

Notes: *Measured by the ADL-Interview (ADL-l). ®Measured by the Assessment of Motor and Process skills (AMPS). “Measured by the Everyday technology use
questionnaire (ETUQ). Statistically significant results are highlighted in bold. *Correlation is significant at the 0.05 level. **Correlation is significant at the 0.01 level.

Abbreviations: ADL, activities of daily living; ET, everyday technology.

is only required if the project involves human biological
material and not when conducting questionnaire surveys
and interview research.’® The study complied in all
aspects with the formal requirements for research on
humans in Denmark®® and with the Declaration of
Helsinki.”' Participants gave verbal and written consent
immediately before data collection, where they were
also informed that they could withdraw from the study
at any time without any consequences. Participants were
informed that the data would be anonymised and treated
confidentially.

Discussion

When having explored ADL performance, this study pre-
sents new insights into both observed and self-reported
ADL performance by presenting ADL performance skills
and the following predicted need for support to function in
the community when living with COPD. We have evalu-
ated ADL performance with a specific focus on the ADL
tasks and the ADL motor and process skills used when
performing the tasks, not the underlying body functions.
This has created a nuanced description of ADL perfor-
mance by supplementing the exact observable ADL skills
(motor and process) that are most challenging for COPD
patients. Findings of the most affected ADL tasks based
on self-report are overall in line with findings reported in
earlier studies™ as mobility within or outside the home,
lower dressing, bathing, pedicuring, cooking, shopping,
cleaning and washing clothes. Moreover, new insights
into the relationship between observation and self-
reported ADL performance and self-perceived ability to
use ET have been presented. The findings of the present
study demonstrated low to moderate correlations indicat-
ing that the constructs evaluated are related, but still
measure different aspects of functioning. This is in line

with previous chronic

27-30

studies among people with
diseases.

Given the overall physical fatigue and breathlessness
affecting COPD patients,' it is expected that ADL skills
such as Paces and Endures are affected, even if the overall
ADL performance is less affected. These symptoms gen-
erally slow down task progression, resulting in pauses, and
they indirectly affect other ADL motor and ADL process
skills.” The skill items Reaches and Bends are also
expected to be diminished, since arm and body movements
are demanding for patients with COPD, and affect lung
volume.’*>* The skill items Accommodates and Benefits
are among the most challenging ADL process skills among
the participants in this study. Accommodates and Benefits
differ from the other ADL skills as they reflect the per-
son’s ability to overcome the observed problems in ADL
performance by changing or adapting his/her ADL perfor-
mance. Accommodates and Benefits may be affected by
both the physical fatigue and reduced cognitive function as
seen among some patients with COPD.>* It is particu-
larly problematic if these skills are challenged because this
may prevent individuals from modifying actions effec-
tively during the task to overcome the problems in per-
forming the ADL task.

When addressing ADL performance in interventions,
focus can be on a) compensation through adaptation in
ADL tasks, b) developing ADL skills through performance
of ADL, c) developing personal factors or body functions
through performance of ADL, or through d) educational
programs.” A concrete (and simplified) example of inte-
grating compensation through adaptive strategies through
the knowledge gained about the challenged ADL motor
and ADL process skills could be a re-organization in the
kitchen, where the tools/utensils and materials used most
often are placed on shelves and surfaces near the work-
space and are easy to reach without having to bend the
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body. This intervention may then affect the quality and
efficiency of certain ADL motor skills such as Reaches
and Bends, which were generally more challenging skills
for these participants. Such interventions may also impact
on ADL process skills such as Organizes and Navigates.
All ADL motor and ADL process skills are defined based
on the quality of interaction between a person and his/her
environment,” and not his/her underlying capacities to
reach and bend and plan/organize. The AMPS is
a sensitive tool that targets quality when interacting with
the environment in ADL tasks and could therefore also be
used to detect changes in ADL performance, as a variety
of interventions target the quality of performance and are
not restricted only to addressing changes in the person’s
capacities.

The integration of the AMPS skill items into research
is undertaken with awareness as they are based on raw
scores and are therefore not adjusted according to the
difficulty of the ADL task performed, the skill item diffi-
culty and rater severity as is the ADL ability measure.’
However, it is still relevant to investigate the challenged
ADL motor and ADL process skills in research studies and
use this concrete knowledge to focus targeted interven-
tions. Based on the observed ADL ability measures, the
results show that more than a third of the participants are
likely to need assistance to live and function in the com-
munity. These particular participants demonstrate both
ADL motor ability and ADL process ability below the
expected cut-offs, which indicates that some COPD
patients may need interventions even more focused on
compensatory strategies and/or environmental adaptations
and to less extend interventions focusing directly on
restoration of body functions.® Special attention is needed
within pulmonary rehabilitation to reach patients with
COPD that have several basic ADL limitations that
include difficulty in getting around inside and outside
their home. In contrast, one-third of the participants with
affected ADL motor ability but higher ADL process ability
are likely to be able to improve their overall ADL perfor-
mance by changing their current strategies. The higher
ADL process ability indicates greater potential to use and
integrate adaptive strategies or benefit from environmental
interventions integrated into their daily lives.” A quarter of
the participants are having both ADL motor and ADL
process ability above the cut-offs and are likely to function
independently in the community but may still need a focus

on activities to prevent deterioration.

The statistically significant moderate correlation
between self-reported ADL performance and observed
ADL motor ability, indicate that constructs are related,
but not similar, modes for data collection, when targeting
increased effort in ADL performance. There are pros and
cons in using self-reported evaluations. Self-report is
important for getting the clients’ perspectives and experi-
ences of strengths and problems in their everyday life.>*>°
At the same time, these participants had their diagnosis for
a mean of 10 years and had made continuing and often
unconscious adaptations of performance according to their
current ability.”’ If they do not realise the decreased per-
formance level and the engaging activities they let go of
through the years, they may answer that they are managing
their ADL independently and without increased effort.”®
When their ADL performance is then observed, it may
appear that their ADL performance is inefficient. Both
self-reporting and observation are therefore suggested for
an adequate evaluation. Self-reported evaluation indicates
the clients’ perspectives on their own situation, whereas
a standardized performance analysis such as the AMPS
evaluates the effectiveness of ADL skills and can generate
objective measures of the quality of ADL performance that
are sensitive to change. Both evaluations are important
when planning client-centred interventions, as they also
take into consideration which ADL tasks that are relevant
and important for the client to manage in his/her everyday
life.***

The statistically significant moderate relationship
between self-reported ADL performance and ET use indi-
cates that the ability to perform ADL is related to indivi-
duals’ ability to use ET, however, as expected, the
relationship is not complete as they are different con-
structs. Accordingly, the tasks reported in the ADL-I are
related to both PADL and IADL tasks at home and in
society, including tasks where ETs may be involved (eg,
read/write on the computer, talk on the phone, transporta-
tion using an electronic travel card, cooking on the stove
or by using the oven, washing in the washing machine,
vacuuming, shopping on the internet or using a self-
scanner). In the same manner, the ETs are evaluated in
relation to individuals’ ability to use ETs in activities at
home as well as in out-of-home activities. ETs are inte-

12,59 and

grated in different types of everyday life activities
especially for patients with COPD activities also include
e-health.'”*!% Therefore, it is important to evaluate the
ability to use relevant ETs in order to know where support

is needed in interventions targeting problems in managing
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activities at home or in society. For COPD patients com-
pensatory strategies, such as managing grocery shopping
or participating in social relations online, may be particu-
larly relevant as alternative ways of performing activities.
The ability to use ET can be improved through targeted
interventions such as adapting the environment for the
current activity, integrating relevant strategies to compen-
sate for motor limitations and identifying a match between
the environment and the user’s capabilities.** ET use is
found to be related with ADL performance and signifi-
cantly impact on health-related quality of life for people
with COPD,? hence it should be considered a target for
interventions, also included in pulmonary rehabilitation.

As to the methodological strengths and limitations of
the present study, a strength is the earlier well-established
psychometric properties of the assessments used. The
ADL-I, AMPS and ETUQ have been used in Danish
contexts and among various samples including, and not
limited to, people with COPD.**"! The distribution of
the sample across several stages of COPD is another
strength of this study. With one-fifth of the participants
at stage I, two-thirds at stage II, one-tenth stage III and
none at stage IV, the stage-distribution only varies slightly
from the Danish COPD population.®® The age diversity in
the sample, from 46 to 87 years, also reflects the variety
within the population. Although no adjustment for age was
implemented in this explorative study in relation to ADL
ability, future studies using the AMPS could make more
systematic  hypothesis-testing ~ statistical comparisons
between people with and without COPD adjusted for
age. The sixteen internal dropouts due to missing AMPS
evaluations were caused by a variety of reasons. A few
participants were hospitalized, one participant passed
away, but for several of the participants there was no
clear and systematic reason indicated for not participating
in the second visit. Thirteen of these participants were in
stage I, indicating mild COPD which is somewhat surpris-
ing, as one could expect participants with moderate COPD
to be those who were not able to cope with another visit,
including performing ADL tasks. Indeed, it appears that
there is no relationship between the level of COPD and
ADL performance, as also indicated in other studies.**
To summarize the dropouts, no systematic reason was
detected to explain the dropouts, which is why we assume
the reasons must have been individual.

Given the relatively small sample size used in this
study, the results are still only indications of ADL perfor-
mance and ET use among people with COPD in Denmark,

and caution is therefore suggested regarding the general-
izability of findings. However, as standardized ADL
assessments that focus on the performance of relevant
and meaningful ADL activities performed in their natural
context were employed in this study, the results can still be
used to direct interventions that strive to adapt to the
effort, efficiency, safety or need for assistance demon-
strated in people with COPD. Due to the nature of this
explorative study, no power calculations were performed
before initiation. The findings could however be used for
more hypothesis-testing studies in the future, and also
support sample size and power calculations.

Future research should explore how interventions that
focus on relevant ADL performance and ET use can be
designed and implemented in order to contribute to current
pulmonary rehabilitation, which may affect the quality of
life for people living with COPD.

Conclusion

New insights into observed ADL performance in people
living with COPD have been presented in terms of affected
ADL motor skills and ADL process skills, and predicted
need for support to function in the community. The self-
reported ADL tasks that were most affected were mobility
within or outside the home, lower dressing, bathing, ped-
icuring, cooking, shopping, cleaning and washing clothes.
Moreover, ET use seem not to be a major issue for
a majority of the sample, but only for a smaller part. The
relationships between ADL performance and ET use also
indicate that they are related concepts but it can not be
assumed that problems in ADL also indicate problems in
ET use for people with COPD, and vice versa. Overall,
this knowledge is valuable for focusing targeted interven-
tions that address challenging ADL performance and ET
use through relevant and realistic activities. The ability to
use ET is important to evaluate and target pulmonary
rehabilitation.
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