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Purpose: A decline in the ability to perform activities of daily living (ADL) and ability to

use everyday technology can pose threats to independent living, healthcare management and

quality of life (QOL) of patients suffering from chronic obstructive pulmonary disease

(COPD). Evidence of the relationship between these variables remains limited. The dual

aim of this study was, first, to investigate if health-related QOL (HRQOL) was associated

with quality in ADL performance and everyday technology use; second, to examine whether

lung function, years with COPD diagnosis, living status or educational level affected

physical and mental domains of HRQOL.

Methods: This cross-sectional study included (N=80) participants aged 46–87 years

recruited at healthcare centres in the Northern Region of Denmark using a convenience

sampling procedure. Data were gathered through standardized assessments and analysed

using multiple regression analysis.

Results: The regression model explained 50.6% (R2=0.506) of the variation in HRQOL–

physical. The following four variables were statistically significantly associated with

HRQOL – physical: years since COPD diagnosis (p=0.023), ability to use everyday technol-

ogy (p=0.006), amount of relevant everyday technologies (p=0.015) and ADL motor ability

(p<0.01). The regression model explained 22.80% (R2=0.228) of HRQOL – mental. Only the

variable ability to use everyday technology was statistically significantly associated with

HRQOL – mental (p=0.009).

Conclusion: Quality of ADL performance and everyday technology use seem to be

associated with HRQOL in people living with COPD. The only demographic variable

associated with HRQOL was years with COPD. This indicates that healthcare professionals

should enhance their attention also to ADL-performance and everyday technology use when

striving to increase the HRQOL of persons living with COPD.
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Introduction
Health-related quality of life (HRQOL) has been defined as an individual’s percep-

tion of physical and mental health1 and is considered one of the primary end-points

in pulmonary rehabilitation.2,3 In chronic obstructive pulmonary disease (COPD),

a decrease in HRQOL may be caused several general and disease-related factors

including a decrease in the ability to perform activities of daily living (ADL)3–9 and
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use of everyday technology, which has become an impor-

tant part of performing ADL.

ADL refers to tasks the individual finds relevant to

perform to cover basic needs such as eating, staying

clean and being appropriately dressed as well as more

complex tasks relevant for independent living such as

transportation, cooking, shopping, cleaning and

washing.10–12 HRQOL reduction in ADL is often multi-

factorial in COPD. Hu and Meek13 emphasize that

a reduced ADL ability is closely related to breathlessness,

which has a significant impact on HRQOL. Other fre-

quently encountered symptoms are fatigue14 and

anxiety,15 which affect social activities and the perfor-

mance of ADL both inside and outside the home.13,16–20

Three studies have investigated breathlessness in the con-

text of ADL and found that intervention may be instru-

mental in improving functioning, well-being or even

prognosis.21–23 Spruit et al2 stated that two of the goals

in pulmonary rehabilitation are to increase participation in

everyday activities and enhance HRQOL. This supports

other studies finding that more knowledge of the relation

between ADL and HRQOL is important.4,7,8

The use of everyday technology has also become

increasingly important to the performance of ADL as our

physical environment comprises a growing number of

technological artefacts and services.24 Everyday technolo-

gies include electronic, technical and mechanical equip-

ment that people utilize in their daily lives, eg,

microwaves, smartphones or scanners at the supermarket,

or digital services like home-banking, e-post and ordering

of grocery.25–27 Besides, everyday technologies such as

social media, video calls or e-mails have become essential

ways of participating in social life. The use of everyday

technology to maintain social contact is particularly cru-

cial to people with COPD who may find themselves

restrained from participation in social life if weather con-

ditions threaten to worsen their symptoms or if physical

restrictions cause difficulties related to transportation.4,28

Finally, the ability to use everyday technology has also

become increasingly important in order to manage perso-

nal health care, notably in light of the growing use of

technology-based rehabilitation services such as telemedi-

cine or e-health, which may involve video-conferences,

online renewal of prescriptions, etc.29,30 Although every-

day technologies offer helpful solutions, some people with

COPD may encounter barriers in using these technologies

due to reduced cognitive functions.31,32 Accordingly,

a decline in the ability to perform ADL and use everyday

technology can pose threats to independent living, health-

care management and HRQOL. However, evidence of the

relationship between HRQOL and a decline in the ability

to perform ADL and use technology remains limited.

ADL has been investigated in relation to objective

variables such as age, lung function and living status

with findings of only weak associations.4,7 Further, vary-

ing results have been found when investigating relations

between HRQOL and objective variables.33,34 However, it

is useful to gain knowledge of which variables influence

the HRQOL and we hypothesized that both ADL perfor-

mance and everyday technology use were associated with

HRQOL and further variables as lung function, years with

COPD, living status and educational level.

Therefore, the primary aim of this study was to inves-

tigate if HRQOL was associated with quality in ADL

performance and everyday technology use. Moreover,

a secondary aim was to examine whether lung function,

years with COPD, living status or educational level

affected HRQOL.

Materials and Methods
Design and Sample
This was a cross-sectional study involving (N=80) partici-

pants aged 46–87 years, who were recruited at healthcare

centres in the Northern Region of Denmark. Participants

were recruited using a convenience sampling procedure35

until the target sample (N=100) was reached. Participants

were eligible for inclusion when registered with a COPD

diagnosis in the primary healthcare and when all evalua-

tions within this study were gathered. Participants were

excluded from participation if they were unable to under-

stand Danish sufficiently to answer the questionnaires in

Danish or if they were living in nursing homes, had

a diagnosed cognitive impairment or a 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 that they used asking

potential participants if they were willing to be contacted

by telephone. The criteria were verified by the first (RJK)

or second (TIH) author when contacting the participants.

The number of exclusions was not registered.

Instrumentation
Health-Related Quality of Life

The Medical Outcomes Study Short Form 36 (SF36) is

a well-established generic HRQOL instrument that has
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been validated in populations with COPD8,36 in Danish.37

SF36 is a self-reported questionnaire that consists of eight

subscales: physical functioning, role-physical, bodily pain,

general health, vitality, social functioning, role-emotional

and mental health. The final measures are expressed in two

summery scores indicating the physical and the mental

health-related QOL.13,37

SF36 questionnaires were handed out to the partici-

pants at the first home visit and each participant completed

the scorings before the second home visit.

ADL-Performance

Assessment of Motor and Process Skills (AMPS)11 is

a standardized observation-based assessment tool for mea-

suring the quality of a person´s ADL task performance.

The AMPS is an internationally recognized valid and reli-

able tool that has been used in persons with and without

a diagnosis, including a diagnosis of COPD, and across

ages and genders.11 The AMPS can be used by occupa-

tional therapists who have completed a training course and

are calibrated as raters. Tasks often selected in this study

are eg, vacuuming, putting away clean dishes from

a dishwasher or making a pot of coffee or tea.

When performing an AMPS, the person being evalu-

ated chooses and performs at least two standardized ADL

tasks that the person is familiar with and finds appropriate

in the level of challenge. The occupational therapist eval-

uates the quality of the ADL performance by scoring 16

motor skills and 20 process skills according to physical

effort, efficiency, safety and independence on a 4-point

criterion-referenced scale, ranging from competent (4) to

unacceptable (1). The AMPS software is based on a Rasch

measurement model that is then used to convert the ordinal

raw scores from the two tasks observed into overall linear

measures of ADL motor ability and ADL process ability,

adjusted to task challenge, skill item difficulty and rater

severity.11

Everyday Technology Use and Relevance

The participants were interviewed using the Everyday

Technology Use Questionnaire (ETUQ)38 for evaluation

of their perceived ability to use everyday technology and

the individual amount of relevant everyday technologies at

home and in public places.36 The psychometric properties

of the ETUQ have earlier demonstrated evidence of valid-

ity and precision/reliability.39–42 The ETUQ utilized in this

study has been translated into Danish and consists of 93

items. It has demonstrated excellent test-retest and inter-

rater reliability in older adults with and without chronic

diseases, including COPD.39

The ETUQ is administered as a structured face-to-face

interview where the interviewer initially explores whether

everyday technology is relevant for the person’s current life

situation. If so, the interviewer explores the extent to which

the person may perceive difficulties in using the everyday

technology in question. Ratings are marked according to an

ordinal five-category rating scale, ranging from no perceived

difficulties (5) to not using the technology anymore (1).42

Procedures
In preparation for data collection, five occupational therapists

were trained for 2 days in using the ETUQby the developers of

the instrument. Moreover, they were instructed in using the

Vitalograph copd-6 (Vitalograph Ltd, Buckingham, United

Kingdom) according to the American Thoracic Society and

European Respiratory Society standardization of spirometry43

by an expert from Aalborg University. Data were collected at

two home visits performed with 1- to 3-week interval from

April 2016 to January 2017. The first home visit was per-

formed by one of the five occupational therapists; the second

by 1 of 10 occupational therapy students trained in performing

the AMPS and thoroughly introduced to data collecting pro-

cedures. At the first home visit, participants were first orally

informed about the study aim and also provided with an

information letter before the written consent was

obtained. Second, the Vitalograph copd-6 was used to gather

a simple, up-to-date measurement of lung function (forced

expiratory volume (FEV) 1% predicted). As the spirometry

was intended for evaluating disease severity only, no reversi-

bility test was done.43 Then, information regarding sample

characteristics was collected following a structured plan, and

the ETUQwas administered. Based on the overall information,

it was decided, together with the participant, which twoAMPS

tasks the participant were to perform at the second home visit.

At the end of thefirst home visit, the participantwas introduced

to how to complete the SF36, which was handed out. Within 1

to 3 weeks, the second home visit was conducted by an

occupational therapy student who then performed the AMPS

evaluation and gathered the completed SF36 scorings.

Data Analysis
The raw scores from the AMPS and the ETUQ were

initially transformed from ordinal into interval measures

(expressed in logits) based on Rasch rating scale models.44

These procedures have been described more in detail

elsewhere.41,45–47 The measures of HRQOL were
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calculated using SF-36 statistical software. Descriptive

analyses to summarize data were presented as mean, stan-

dard deviations (SD) and minimum/maximum scores for

continuous variables, whereas categorical variables were

expressed as number of cases and percentages (%).

To investigate which variables were associated with

HRQOL, multivariable linear regression analyses were

performed.48 Initially, an investigation if the data met

the underlying assumptions (linearity, normality, multi-

collinearity, homoscedasticity) for a regression analysis

was performed.48 As all assumptions were met, we

continued with the regression analysis. The hierarchical

(block-wise entry) regression model was used in three

steps.48 The independent variables entered at the first

two steps were based on theoretical knowledge selected

on the basis of former studies of COPD,4,33 whereas the

third step added the variables not earlier investigated

accordingly. First, the level of education and living

conditions were entered into the model. Second, lung

function (FEV1% predicted) and years since COPD

diagnosis were entered. Third, the amount of relevant

everyday technologies and the Rasch score reflecting the

ability to use everyday technology, ADL motor ability

and ADL process ability were entered into the model. In

addition, an interaction variable between ADL motor

ability and ADL process ability was calculated and

entered,48 as a relationship exists between these aspects

of ADL performance.11 Since HRQOL has both

a physical and a mental summary score, multivariable

linear regression analyses were performed with each

score as the dependent variable. P-values <0.05 were

considered statistically significant.

The variance inflation factor (VIF) is a collinearity

measure that was used to indicate whether any included

independent variable had a strong linear relationship

with another variable.48 VIF was interpreted according

to the following guidelines: a) 1= not correlated, b)

between 1 and 5 = moderately correlated, c) greater

than 5 = highly correlated.49 Statistical analyses were

performed using the Statistical Package for the Social

Sciences (SPSS) Statistics Version 25 (IBM Corp.,

New York, United States).

Results
Of the 100 participants recruited, 80 were included in the

final analyses. The exclusions were caused by incomplete

SF-36 questionnaires or AMPS evaluations. Characteristics

of the participants included in the final analyses are shown in

Table 1. Measures of HRQOL, ADL motor ability, ADL

process ability and everyday technology use are presented

in Table 2.

Variables Associated with Health-Related

Quality of Life–Physical
The following four variables were statistically signifi-

cantly associated with HRQOL – physical: years since

COPD diagnosis (p=0.023), ability to use everyday

technology (p=0.006), amount of relevant everyday

technologies (p=0.015) and ADL motor ability

(p<0.01). In this model, the interaction variable

between ADL motor ability and ADL process ability

was close but not statistically significant (p=0.051).

The regression model (step 3) explained 50.6%

(R2=0.506) of the variation in HRQOL–physical. Step

1 (R2=0.003) and step 2 (R2=0.230) indicating step 3 to

be essential. VIF (1.087–1.935) showed no indication

of concern (Table 3).

Table 1 Characteristics of the Study Participants (N=80)

N (%) Mean ± SD Minimum/

Maximum

Age at date of interview 80 (100) 70.05 ± 9.38 46/87

Male 30 (38)

Female 50 (62)

Classification of COPDa: 78 (98)

Normal 4 (5)

Stage I 17 (21)

Stage II 50 (62)

Stage III 7 (9)

Stage IV 0

Years with COPD 79 (99) 10.32 ± 7.13 1/41

Education: 77 (96)

Primary school/skilled worker 60 (75)

Student/higher education 17 (21)

Living conditions: 80 (100)

Living alone 37 (46)

Cohabiting 43 (54)

Comorbidities: 80(100)

Diabetes 2(2.5)

Cardiovascular disease 9(11)

Mental illness 5(6)

Illness in muscles/bones/joints 24(30)

Cancer 2(2.5)

None 38(47)

Notes: aBased on the measure definitions of lung function from Vitalograph COPD-6.

Abbreviation: COPD, chronic obstructive pulmonary disease.
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Variables Associated with Health-Related

Quality of Life–Mental
Only the variable ability to use everyday technology

was statistically significantly associated with

HRQOL – mental (p=0.009). The regression model

(step 3) explained 22.80% (R2=0.228) of HRQOL –

mental. Step 1 (R2=0.018) and step 2 (R2=0.085). VIF

(1.087–1.935) showed no indication of concern between

the independent variables (Table 4).

Discussion
This study shows that both everyday technology use and

quality in ADL performance were associated with HRQOL

in people with COPD. To the authors’ knowledge, the finding

that the ability to use everyday technology was associated

with QOL has not previously been reported. Further, the

study shows that of the variables connected to the second

aim, only years with COPD diagnosis was associated with

QOL. Together, this is important new knowledge in relation

Table 2 Measures of Physical and Mental HRQOL, ADL Motor Ability and ADL Process Ability, Number of Relevant Everyday

Technologies and Ability to Use Everyday Technology

N (%) Mean ± SD Minimum/Maximum Cut-off

HRQOL physical sum scorea 80 (100) 37.45 ± 9.17 16.74/57.42 50

HRQOL mental sum scorea 80 (100) 51.68 ± 11.42 17.16/72.01 50

ADL – motor ability (logits)b 80 (100) 1.18 ± 0.59 −0.4/2.6 2.0

ADL – process ability (logits)b 80 (100) 1.04 ± 0.43 0/2.2 1.0

ET relevance (ETUQ) (number of relevant everyday technologies)c 80 (100) 45.46 ± 11.82 14/67 –

ET ability (ETUQ) (logits)c 80 (100) 56.58 ± 5.79 46.86/80.02 –

Notes: aMeasured by the Medical Outcomes Study Short Form 36 (SF36), bMeasured by the Assessment of motor and process skills (AMPS), cMeasured by Everyday

technology use questionnaire (ETUQ).

Abbreviations: HRQOL, health-related quality of life; ADL, activities of daily living; ET, everyday technology; ETUQ, everyday technology use questionnaire.

Table 3 Multivariable Linear Regression Analyses for Health-Related Quality of Life–Physical

R2 B SE B β p VIF

0.003

Educational level 1.154 2.684 0.053 0.669 1.013

Living status 0.484 2.326 0.026 0.836 1.013

0.023

Educational level 1.095 2.642 0.050 0.680 1.032

Living status 0.795 2.273 0.042 0.728 1.017

FEV1%predicted 0.100 0.161 0.161 0.187 1.026

Years with COPD −0.335 −0.242 −0.242 0.048 1.016

0.506

Educational level −1.037 2.051 −0.047 0.615 1.087

Living status −2.138 1.802 −0.113 0.240 1.118

FEV1%predicted 0.003 0.059 0.005 0.959 1.119

Years with COPD −0.308 0.132 −0.223 0.023 1.129

ET abilitya 0.456 0.160 0.284 0.006 1.229

ET relevancea 0.194 0.077 0.242 0.015 1.144

ADL Motorb ability 8.155 2.046 0.499 0.000 1.935

ADL Process abilityb −1.905 2.750 −0.084 0.491 1.815

Interaction variable (ADL motor/process ability) −5.677 2.848 −1.253 0.051 –

Notes: aMeasured by Everyday technology use questionnaire (ETUQ), bMeasured by the Assessment of motor and process skills (AMPS). Statistically significant results are

highlighted in bold.

Abbreviations: FEV1, forced expiratory volume; COPD, chronic obstructive pulmonary disease; ET, Everyday technology; ADL, activities of daily living.
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to performing ADL, participating in social relations and

using E-health. Firstly, health professionals supporting per-

sons with COPD in managing their everyday life should be

more aware that their clients may encounter challenges in

relation to ordinary ADL like using internet banking, self-

scanners at the supermarket or the vacuum cleaner at home.

These difficulties may be detected using the ETUQ.

Secondly, when social relations are limited because of phy-

sical restrictions,50 resort to use of social media may be

a valuable means to maintain relations. However, if persons

with COPD find it difficult to use social media or have no

access to such media, introduction to these media or support

from health professionals could help minimize isolation and

ensuing depression as described by Hu & Meek.13 Thirdly,

recent years have seen an increase in the use of telemedicine

and E-health both in Denmark and internationally.51,52 Based

on the findings of everyday technology use in the present

study, we argue that it is important for health professionals to

be aware of how use of everyday technology may enhance

HRQOL in people with COPD. It should be emphasized that

difficulty in using technology is evidently a barrier, as well as

poor accessibility and little perceived relevance of everyday

technology in general, as indicated by Early53 in relation to

motivation in use of more specific e-health technologies. It is

therefore critical to examine to what extent people with

COPD find it relevant and are able to use everyday technol-

ogy to manage their health conditions in general and their

everyday life in particular. Moreover, given that people living

with COPD may experience a decrease in their ADL, this

population may find it even more important to deploy

a variety of everyday technologies to compensate for their

functional limitations like breathlessness and fatigue.

The large variation in both ADL motor ability and ADL

process ability (Table 2) indicates that the diagnosis of COPD

affects not onlymotor aspects ofADLperformancebut also other

quality aspects such as efficiency and safety in ADL perfor-

mance. This is supported by Schou et al31 who found that people

with COPD had reduced cognitive functions, eg, memory, atten-

tion or learning abilities, which may also affect process abilities.

The decrease in process abilities is another aspect that must be

recognized as supportmight be needed to handle a computer or to

organize and initiate daily activities, for example. Schou et al31

also suggest that future studies should address the consequences

of cognitive dysfunction for daily living. The findings of the

present study show that people with COPD had lower physical

HRQOL than mental HRQOL (Table 3). These results are

Table 4 Multivariable Linear Regression Analyses for Health-Related Quality of Life–Mental

R2 B SE B β p VIF

0.018

Educational level 3.368 3.044 0.135 0.273 1.013

Living status 0.181 2.638 0.008 0.945 1.013

0.085

Educational level 2.512 3.009 0.101 0.969 1.032

Living status 0.154 2.589 0.007 0.983 1.017

FEC1% predicted 0.137 0.086 0.193 0.974 1.026

0.251 0.189 0.159 0.984 1.016

0.228

Educational level 1.679 2.931 0.067 0.569 1.087

Living status −1.748 2.575 −0.081 0.500 1.118

FEV1% predicted 0.086 0.085 0.120 0.317 1.119

Years with COPD 0.317 0.189 0.201 0.099 1.129

ET abilitya 0.622 0.229 0.339 0.009 1.229

ET relevancea 0.052 0.110 0.057 0.636 1.144

ADL motor abilityb 0.904 2.923 0.048 0.758 1.935

ADL process abilityb 2.237 3.928 0.086 0.571 1.815

Interaction variable (motor/process skills) 2.555 4.189 0.493 0.544 –

Notes: aMeasured by Everyday technology use questionnaire (ETUQ), bMesasured by the Assessment of motor and process skills (AMPS). Statistically significant results are

highlighted in bold.

Abbreviations: FEV1, forced expiratory volume; COPD, chronic obstructive pulmonary disease; ET, everyday technology; ADL, activities of daily living.
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supported by a study by Bentsen et al54 where participants with

COPDdemonstrated lowerHRQOL than the general population,

and also had lower scores on physical than mental HRQOL.

However, in the present study sample, we found large variation

from minimum to maximum score in both physical and mental

HRQOL. This is of concern as it indicates that some people with

COPD have a very low HRQOL. Reardon et al55 describe that

disparate trajectories in the individual´s health expectations, phy-

sical deconditioning and activity levels may also cause different

trajectories of symptoms, functional status and HRQOL.

Accordingly, several variables do impact on HRQOL,2,13 and

with more knowledge of these variables, health professionals

may become better at supporting these trajectories in positive

directions.

This study indicates that lung function is not associated

with HRQOL (Tables 3 and 4). This may suggest that health-

care professionals to a higher degree preferably should con-

sider other variables when planning different kinds of

interventions. The number of years with COPD is in this

study associated with HRQOL which could be explained by

people adapting to their deteriorating health through the

years.56,57 Research has shown that when lungs are damaged

beyond repair, participants assume that their situation cannot

be improved, and they tend not asking for help.56 This leads

another responsibility to the health professionals supporting

people with COPD to draw attention to how they could

improve their performance of ADL, their use of everyday

technology or participation in social relations in order to

increase HRQOL. This includes the presentation of and train-

ing in using new relevant everyday technologies to learn how

to performADL in other ways. One example could be training

people living with COPD in how to do an online grocery with

service delivery to avoid windy weather, high humidity or

other aspects influencing this ADL ability.

Several variables could be considered when discussing the

use of everyday technology, eg, age, gender, education and

income.58 Further, social determinants as disability status,

relationship status and urban/rural residence are found to

impact the use of technology aswell as individualized usability

of and accessibility to the technology.59 Enhancing participa-

tion in society and daily life through the use of everyday

technology is important in maintaining independence and

improving well-being and QOL.60,61 Further, co-morbidities

have been recognized as affecting QOL.62,63 However, in this

study the co-morbidities were registered (Table 1) but not

integrated into the analyses as it was not a part of the aim.

A main strength of the present study is that the authors

relied on assessments of psychometric properties that are

well described and have been used in various samples

(including but not limited to people with COPD) and in

Danish contexts. In the SF36, the physical and mental sum-

mary scores are used separately in the analysis, as recom-

mended by Lins and Carvalho,64 instead of as one overall

score. Another strength of this study is the way in which the

sample is distributed across several stages of COPD. One-

fifth of the participants were stage I, two-thirds stage II, one-

tenth stage III and none were stage IV (Table 1), which only

varies slightly from the stage-distribution in the Danish

COPD population.65

The present study is limited by using a generic HRQOL

assessment tool instead of a disease-specific one like

St. George´s Respiratory Questionnaire, which has shown to

be more sensitive.3 However, studies do use both measure-

ments and find them sensitive to several variables.66,67 Within

the COPD literature, the SF36 has been used as a measure of

HRQOL in eg, cross-sectional studies and as an outcome

measure for evaluating interventions.3 Moreover, in the pre-

sent study, the SF36 was selected because we wished to be

able to compare our results with other studies performed in the

Northern Denmark Region.

Another limitation is the fact that the sample size did not

allow us to study the chosen outcomes in sample subgroups

stratified by age, gender or lung function. On the other hand,

when determining the sample size for this study, practical and

ethical considerations were taken into account by seeking to

avoid exhaustion with respect to duration and number of

assessments undertaken at each home visit. We also decided

to use p<0.05 as a cut-off value for statistical significance

across all analyses. The impact of multiple testing could on

the chosen significance level in addition to the relatively small

sample suggest some caution in interpreting the impact of the

results. The findings from the study should, therefore, be

viewed more as indicative than conclusive.

In this study we performed spirometry on the participants,

primarily to evaluate disease severity in the participants.

AVitalograph copd-6 (Vitalograph Ltd, Buckingham, United

Kingdom) spirometerwas used,measuring FEV1/FEV6 rather

than FEV1/FVC, which was a limitation to this study.

Although the FEV1/FEV6 ratio previously has been evaluated

as a valid tool to screen for airway obstruction in primary

care68 sensitivity is only 0.75. In this study four participants

previously diagnosed with COPD and thereby an FEV1/FVC

ratio < 0.7 had a ratio above 0.7. Four patients out of 30 are

consistent with a sensitivity as mentioned above, and therefore

patients were kept in the study.
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According to the Official American Thoracic

Society/European Respiratory Society Statement: Key

Concepts and Advances in Pulmonary Rehabilitation,2

it is important to further study the individualized mea-

sures of occupational and daily activity limitations. In

the present study, ADL and everyday technology use

have been defined and measured using methods that

may add new knowledge to the COPD area. The

ETUQ was used for evaluation of everyday technology

and the AMPS for evaluation of performance-based

ADL ability; both were very sensitive tools and they

are therefore recommended for use in future studies

within people with COPD. It is important to note that

people with COPD may demonstrate problems in both

ADL motor and process ability, even though they may

still be able to perform ADL tasks independently. As the

AMPS, unlike many other ADL assessments, does not

consider independence as the only criterion for compe-

tent task performance, but also effort, efficiency, and

safety,11 it can be used in people with COPD much

earlier in the disease trajectory owing to its sensitivity

in detecting observable problems in ADL performance.

By using the AMPS, strategic intervention planning can

begin even before independence in ADL is threatened.

Finally, the present study indicates that health profes-

sionals need to be aware of the need for both assessing

and supporting persons with COPD in everyday technol-

ogy use and ADL in order to maintain or improve

their QOL.

Conclusions
Use of everyday technology and quality of ADL perfor-

mance seem to be associated with HRQOL in individuals

living with COPD. Surprisingly, the only demographic

variable that associated with HRQOL was years with

COPD. These findings indicate that health professionals

should enhance their attention also to ADL-performance

and everyday technology use in pulmonary rehabilitation

to improve QOL for people with this devastating disease.

Given these findings, future research should further

explore more in detail how people living with COPD

experience their ADL performance and everyday technol-

ogy use in their daily management of the disease, as it may

have an impact on their perceived QOL.

Literature Search
A structured literature search was conducted in PubMed

and Cinahl. Topics of COPD, ADL, everyday technology

and HRQOL were included and combined with Medical

Subject Headings (MeSH) or Cinahl headings.
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The study complied, in all aspects, with the formal require-

ments for research on humans in Denmark69 and with the

Declaration of Helsinki.70 Individual appointments were

made if participants gave verbal consent by telephone to parti-

cipate in the study. Written consent was obtained from the

participants immediately before data collection, where they

were informed that they could withdraw from the study at

any time without any consequences. Moreover, participants

were informed that data would be anonymized and treated

confidentially. The study was approved according to the

Danish Data Protection Agency (FOU-UU-2018-003).
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