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Aims: There, iS|increasing“international interest in using emerging technologies to
ehhance chironic disease management. We aimed to explore the attitudes of patients
and primary care professionals to using mobile technology in order to monitor
asthma.

Methods: A piloted questionnaire containing closed and open-ended questions
assessing attitudes to using electronic self-monitoring was posted to a random
sample of general practitioners, asthma nurses, and people with asthma (12 years
and over) in Lothian and Kent, UK, with 2 reminders. In addition to descriptive
statistics, patient and clinician responses were compared using Chi-squared or
independent sample t-tests. Free-text responses were analysed thematically.
Results: Responses were obtained from 130/300 professionals (43%) and 202/389
patients (52%). Patients rated the technology positively and considered that it may
help clinicians to provide care, especially during acute attacks. Although rated
similarly, professionals were more sceptical about benefits. Both professionals and
patients had concerns about the time and cost implications. Of the respondents,
28 professionals (10%) and 62 patients (16%) returned uncompleted questionnaires
citing lack of perceived relevance.

Conclusions: The low completion rate probably reflects the current status of mobile
phone-facilitated care as a minority interest for ‘early adopters’ of technology. Even
for the enthusiastic minority, using mobile phone technology raised questions of
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clinical benefit, impact on self-management, and concerns about workload and cost,
which will need to be addressed prior to wider acceptance.
© 2006 General Practice Airways Group. Published by Elsevier Ltd. All rights reserved.

Introduction Governance approval was granted by NHS Lothian

Modern forms of communication offer considerable
potential for enhancing medical care [1-3],
particularly in ensuring timely access to emergency
advice [4,5], and in the management of chronic
disease [6,7]. Mobile phones are now widely
available [8], and offer innovative opportunities for
messaging which have been used to remind patients
of appointments [9] and to encourage compliance
with inhaled steroids in asthma [10].

Guided by written asthma action plans, some
patients accept the responsibility for monitoring
and adjusting their own treatment [11], whilst
others fail to respond to cues for self-management
[12,13] and delay important actions pending the
advice of a clinician [14—17]. Novel technologies
may change the dynamics of monitoring and care.
For example, linking an electronic peak flow
meter with a mobile phone has been successfully
piloted in teenagers and younger adults with
asthma, improving compliance with monitoring,
and improving confidence in self-management i3]

Widespread uptake, however,. dspénds | on
professionals’ and: pdtients’= Hititudes to the
potentiztbengfits ag weall'as the ‘user-friendliness’
and clinigal’ ¢ppropriateneis qinr the systerii. The
recognised life-cycle of technotogy adoption (see
Figure 1) suggests there will be ‘innovators’ and
‘early adopters’ who will welcome the technology,
readily identifying clinical situations in which
they may benefit [19]. Others will be more
sceptical, expressing practical concerns or feeling
uncomfortable with unfamiliar systems. Identifying
current perceptions, and the perceived barriers
to more extensive adoption, is a prerequisite for
breaching the ‘chasm’ and enabling new ideas
to be placed appropriately within a primary care
service [20].

Our survey aimed to explore the attitudes of
patients and primary care professionals to using
mobile technology in order to monitor their asthma,
and to assess the potential impact on their asthma
management.

Methods

The survey was conducted in 2005, in Lothian
and Kent, UK, with the approval of the Multi
Centre Research Ethics Committee for Scotland.

and Kent Primary Care Trusts.

Setting

Lothian (Central Scotland) and Kent (South East
England) include both city and rural environments
and represent populations with a diversity
of demographic features including areas of
deprivation/affluence.

Questionnaire design [21]

We devised a structured questionnaire, adapted for
doctors, nurses or people with asthma, including a
brief description of an asthma monitoring service
which enables electronic peak flow readings to be
transmitted to a central server which feeds back
information on current control and reminders on
self-management [E-san Ltd, Oxford, UK: mmO2,
Uxbridge, UK]. The questionyiiiie asked about
attitudes to'suchipnovaiive-technology, focusing
00, its(acceptability, practicability and impact on
gare-(See associatea with this article, located,
in _the~ Giylihe | \version, at Supplementary data
doi:10+4016/j.pcrj.2006.03.001). Designed by a
multidisciplinary team, our questions were based
on a detailed review of the literature on the use
of mobile technology to monitor chronic disease
[1—-3], the process of adoption of new technologies
[20], and the concepts of asthma self-management
[15—17]. Minor adjustments were made after initial
piloting.

The relative importance of potential issues
was assessed by asking respondents to rate their
agreement with statements on a 5-point Likert-
scale [1=strongly agree; 5=strongly disagree],
or to choose between two opposing positions
on a scale of 1 to 10. Where appropriate,
similar questions were devised for patients and
professionals to allow for comparison. Closed
questions included an option for adding additional
comments in free-text, and a final open question
invited more general opinions.

Administration of the questionnaire [22]

We sent the questionnaire to a random sample of
150 general practitioners (GPs) and ‘the asthma
nurse’ of 150 randomly selected practices in
Lothian and Kent. We phoned non-responding
practices to check receipt of the mailing, and
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Chasm
Early Late
Early majority maijority
Innovators | adopters pragmatists pragmatists Traditionalists
Attributes
Innovators Enthusiasts who adopt new technology because it is novel
Early Adopters | Those who have the vision to adopt an emerging technology because it

allows them achieve something novel, and to address an issue that is
important to them

The Chasm
Time gap in technology adoption, between the early adoptors and the pragmatists.

Early Majority | Solid citizens who do not like to take the risks of pioneering, but are ready to
Pragmatists | see the advantages of tested technologies. They are the beginning of a

mass market
Late Majority | Traditionalists who are sceptical of progress. They buy high-technology ‘
Pragmatists products reluctantly, perhaps driven by necessity, but they do nat exp&ct to,

like them. N\Y\NAANY |
Traditionalists do not enaage with-hijh tsckrclog)/ products - except to block
them. They perfarin tha.alughie senvice o pointing put the discrepancies

Traditionalists

__gnbefween i

etwpen (i day= o da reaiity of the product ahethe/Ciaims madefor it

Figure 1 [ive terifiglogy.adoption life-cycle. Acaptéd, irom Moore [20]. This figure is reproduced with permission of

John Wiley\&/Sensitd on behalf 0f Canscorie\Plilisiing Ltd.

offered an electronic version of the questionnaire

if preferred. Two reminders were sent to
non-responders.

Three Lothian and three Kent practices
identified adults and teenagers with ‘active

asthma’ (definition: aged 12 years and over; on the
practice asthma register; and having received a
prescription for asthma therapy in the previous 12
months) registered with a randomly selected GP.
Two reminders were sent to non-responders.

We provided an option for both patients and
professionals to indicate that they felt the topic
was of no interest to them, and for them to return
an uncompleted questionnaire.

Data analysis

Categorical and continuous data were analysed
appropriately depending on type and distribution
of data using SPSS version 11.5. A mean technology
score was calculated by combining the scores from
the four questions assessing general attitude to

technology. In addition to descriptive statistics,
patient and clinician responses were compared
using Chi-squared or independent sample t-tests.
A multidisciplinary group analysed free-text
responses by developing a coding frame and
identifying key emerging themes [22—23].

Results

We received responses from 66/150 GPs (44%),
64/150 nurses (42%), and 202/389 patients (52%).
Of the respondents, 20 GPs (13%), nine nurses
(6%) and 62 patients (16%) indicated that they felt
the questionnaire was of no relevance or of no
interest to them, some adding free-text comments
to explain their decision not to complete the
questionnaire. The 140/389 (36%) patients who
returned completed questionnaires had a similar
demographic profile (mean age 44.0 years (SD
18.5), 39% male) to the eligible sample (mean
age 43.1 years (SD 19.5) 42% male). The 46/150
GPs (31%) and 55/150 nurses (36%) who returned
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Table 1 Demography of respondents
Doctors Nurses

Total number of GPs/practices GPs: 896 Practices: 222
Randomly selected 150 Male: 79/139 (53%) 150 Not known
Responded 66 (44%) 64 (42%)
Completed questionnaires 46 (31%) Male: 22 (48%) 55 (36%) Male: 4/54 (7%)
Age groups

20 to 29 years 1 0

30 to 39 years 9 8

40 to 49 years 22 25

50 to 59 years 14 19

over 60 years 0 3

Practice demography

Mean list size (SD) 8,735 (SD 3,009)

Inner city 3 (7%)
Urban 34 (74%)
Rural 9 (20%)
Remote 0
Deprived 4 (9%)
Role in asthma care
Interest in asthma? 14 (32%)
See asthma patients 31 (67%)
Rarely see asthma patients 0

Specialist roles

G/P with Special Interest 2
Member specialist society: 1
Advisor Primary Care Organisation: 0
Practice respiratory lead: 1
Practice Q&O lead: 3

Patients

7,327 (SD 3,962)
10 (18%)

28 (51%)

11 (20%)

0

7 (13%)

50 (91%)
(Has asthma diploma) 44 (80%)
0

11 (44%)
7 l_“.%,\
Z (4%
21 £28%)

35 1«'\’\%)

Number (%)

Mean age (SD)

Male (%)

Total eligible population: from 6 practices.
Excluded by GP

Total sent questionnaires

Responded

Completed questionnaires

Current asthma treatment
None
Reliever (blue inhaler)
Preventer (brown/orange/maroon)
Add on (green inhaler or tablets)
Combination inhaler (purple/red)
Other

408
19

389

202 (52%)
140/389 (36%)

2/140 (1%)
116/140 (83%)
86/140 (61%)
21/140 (15%)
38/140 (27%)
17/140 (12%)

43.1 (19.5)

44.0 (18.5)

163 (42%)

54 (39%)

completed questionnaires worked in a broad range
of practices (see Table 1). Nurse and GP responses
to all the questions were similar and were therefore
combined as ‘professional’ responses.

Current attitudes to peak flow charting and
self-management

Home peak flow monitoring is widely encouraged
with  84/101 professionals (84%) routinely

prescribing peak flow meters for adults with
asthma, and 98/140 patients (70%) agreeing that
they had a peak flow meter at home, though only
22/91 of these patients kept a record of their peak
flows.

Professionals were positive about encouraging
self-management, scoring their agreement with the
statement ‘I would like most of my asthma patients
to have a written self-management plan’ at 1.9 (SD
0.8) By contrast, patients were undecided about
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Table 2 Attitudes to technology
Variable Patients Professionals Mean difference p

mean (SD) mean (SD)

Mean overall technology score 7.1 (2.4) 6.9 (1.8) —0.3 (95% Cl —0.8 to 0.3) 0.38
Trying out new technology 7.2 (2.7) 6.8 (1.9) —0.4 (95% Cl —1.0 to 0.3) 0.26
Learning to use technology 7.0 (2.7) 6.5 (2.2) —0.6 (95% Cl —1.2 to 0.) 0.09
Exploring the potential of technology 7.0 (2.6) 6.6 (2.0) —0.4 (95% Cl —1.0 to 0.3) 0.25
Technology as part of life 6.9 (3.0) 7.6 (2.0) 0.7 (95% CI 0.0 to 1.4) 0.05

Scale of 1 to 10 (1 avoids technology, 10 embraces technology).

their preference for self-management, scoring
a neutral 3.1 (SD 1.1) in agreement with the
statement ‘| prefer to look after my own asthma
and would not want to bother my doctor or nurse’.

Attitudes to technology in general

Both patients and professionals were positive in
their attitude to new technology with similar mean
technology scores (professionals 6.9 (SD 1.8) vs.
patients 7.1 (SD 2.4) mean difference —0.3 (95%Cl
—0.8 to 0.3) p=0.38), though patients’ attitudes
to technology were more polarised than those of
professionals. Responses to the individual questions
are given in Table 2. Free-text comments confirmed
the range of attitudes, from the very enthusiastic
to those having no interest in communication
technology.

“*What a fantastic\iaea!’! 'Patient 33 F

*“The technology is available. it Inakes sense to use
it.”’ Patient 42 F

**No mobile phone hard of hearing. No website or
mobile phone not on internet.’’ Patient 74 M

Lack of technical expertise was one of the
reasons given by patients who decided against
completing the questionnaire.

‘I am sorry | cannot be more helpful in answering
the questionnaire | received recently, as | do not
understand anything about modern technology.’’
Patient 82 F who declined to complete the
questionnaire.

Attitudes to electronic peak flow monitoring

Patients were keener than professionals to try the
mobile technology with a positive mean score of
2.1 (SD 1.2) in agreement with the statement ‘I
would like to try out this monitoring technology’
compared to the relatively neutral 2.8 (SD 1.1)
scored by the professionals (mean difference 0.6
(95% Cl1 0.3 to 0.9), p<0.01).

The free-text comments reflect some patients’
enthusiasm to try out new technology for
themselves, compared to an (unsurprisingly) more
academic interest on the part of the professionals.

‘It would be very helpful to me and | would like to
use it.’’ Patient 14 F

‘I would really like to try out this new system
especially if it helps with my asthma.’’ Patient 33
F

““Interesting concept: Are there papers on doing
this in asthma/other already?”’ GP M (age not
given)

Impiications'\for\care

Table 3 compares \piotessional and patient scores
to, stglements “about the implications of using
rmobile technology for monitoring asthma care.
In general, patients thought that the monitoring
technology would help their doctor or asthma nurse
look after their asthma, especially in the event
of an acute attack. Professionals, however, were
more sceptical both in their scoring and free-text
comments.

‘| think the technology could save my life and that
is a good thing.’’ Patient 41 F

“*Excellent idea, | personally think this could help
asthmatics and their doctors/nurses to prevent
major asthma attacks.’’ Patient 62 F

*‘There are some others who don’t care and do
nothing when feeling fine and present in extremis
and | suspect they will still do exactly that
regardless.’’ GP 30-39 F

““Would need to observe/have demo/read up
literature/evidence etc before making any further
decisions about benefits to patient care.’’ Asthma
nurse 40-49 F

Opinions of both professionals and patients were
divided on how the technology would impact on
the professional/patient relationship—facilitating
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communication or reducing face-to-face contact,

— N — ™M — N~ — —
s 23 S s223 increasing dependence or facilitating self-
sy ! v management. Confidentiality was not highlighted
as a major issue by either group.
_ ‘I would not have to explain to my GP or Practice
&2 =S = Nurse if they have this info on tap.’’ Patient 71 F
o ool S S~
o 8 o 8 -8 8 — O O ”I h . . d
e ZeZ h Seges am very much in favour of trying any advances,
2 (2 eI 2 ?o9d technological or otherwise, but | am slightly
o o o o o o . . . .
& |3 39gg g 9353030 worried that this proposed phone monitoring may
5|18 888 & 8L lessen face-to-face contact between patient and
§ | =wm ~ ~ oy ¥ 0 doctor/nurse.’’ Patient 62 F
% o c|> o c|> o co oo
‘I would like to have something that would not
only monitor my peak flow but give me a warning
when my breathing/asthma may be becoming a
problem.’’ Patient 24 F
za By receiving patients’ peak flow readings, |
S Hde =mes & =& Ssass expect | would then be responsible for acting
gl S22 = S SseSco on them. This would be difficult to implement
Sge Igoos I IRDERRIY and take some responsibility from the patient to
manage their own care.’’ GP 50-59 M
“*‘My main concern would bé that paiients feel we
are interfgring, iwith\their “day to day lives and
becom@irivated.”” GF 30-39 F
=
©
e _ ~ \ e \JA One CP, was| ¢encerned about the medico-legal
£ als Coes o “o22 @ implications 1T he failed to act on readings that had
(7] ~ N = N~ ~ —~— ~ o~ o~ = . N
el VAR NN o - peen transmitted to his surgery.
o &|ai M NN S & o~ aled'N

“‘Places further burden of responsibility on
clinician if results are forwarded to GP who fails
to deal with them — litigation.’’ GP 40-49 F

strongly disagiee).

Practical issues

Concerns about the time and cost implications were
voiced by both professionals and patients in the
free-text comments.

**This system would only be successful if
doctor/nurse hours are allocated on a daily
basis. My problem is that | don’t think that
this will happen. If there was complete buy-in
by doctors/nurses then the system has a good
chance.’’ Patient 56 M

neither agree nor disagree, 5

‘I am not sure how this would work, who or how
you would monitor incoming patient information,
who would be responsible on a 24h, 365 day a
year?’’ Asthma nurse 50—59 F

increase dependence on/confidence in professional support
facilitate professional care

increase confidence in controlling own asthma

facilitate monitoring of acute attacks

| only want to be sent readings that indicated potential problems
Scale of 1 to 5 (1 =strongly agree, 3

No advantages over an ordinary meter and using pen and paper

Electronic monitoring would be more accurate
| am worried about confidentiality
Electronic system would improve compliance

Electronic monitoring would be convenient
Reminders would be helpful

Electronic monitoring system would:

‘*What additional charges are incurred when using
this — is it chargeable to us?’’ Patient 26 F

Table 3 Attitudes to electronic peak flow and implications for care
| would like to try out this monitoring technology

Reminders and compliance

Practical considerations
Implications for practice
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Discussion

Our questionnaire on using mobile technology
to monitor asthma attracted the interest of
about a third of patients and professionals. The
idea was thus greeted with enthusiasm by a
significant minority of the patients, considered
with interest by some professionals, but raised
a range of issues for both groups. In general,
patients were optimistic about the potential
benefits of the system for the care of their
asthma, though they questioned who would meet
the cost. Professionals were generally neutral
about the impact on care and were concerned
about workload implications. For some people,
unfamiliarity with the technology was a significant
barrier.

Limitations of this study

The completion rate of 35% is low and reduces
generalisability, although responders had a similar
demography to that of the eligible population,
implying that our questionnaire had interested the
enthusiasts across the full demographic range. The
number of additional respondents who explicitly
declined to complete the questionnaire because 01)
a lack of interest in technology, no availabli: micbile
phone or internet access,\aifa perception that the
system was rat applicakle’to them, suppert 'this
interpretatidr

Answers to closed questions and free text
responses can only provide limited insights into
attitudes to the adoption of mobile technology.
Information about the technology was restricted
to a brief description of the monitoring system
which may have influenced responses. Familiarity
with both peak flow monitoring and mobile
phone technology, however, will have reduced the
possibility of significant misconceptions.

Main strengths of this study

The survey was undertaken in two areas of
the UK, encompassing city, urban, and rural
areas including a range of deprived and affluent
populations. Our piloted questionnaire appeared to
be acceptable to both patients and professionals
and we identified no problems with completion.
Integration of quantitative and qualitative analyses
increases the validity of our findings [24], whilst
the involvement of clinicians and social scientists
enabled multidisciplinary interpretation of the
findings.

Interpretation of findings in relation to
previously published work

The use of mobile technology to monitor asthma
and other long-term conditions is currently
experimental in the UK, and the attitudes of
many of our respondents are consistent with
those of ‘Innovators’ and the ‘Early Adopters’
(see Figure 1) [20]. The patient who wanted
to use the technology because it *‘is available’’
may be acting as an ‘Innovator’, while ‘Early
Adopters’ are motivated to adopt it to address
an issue of personal importance. For example,
several patients identified how the system might
help them ‘‘manage the situation better’’ or even
‘*save my life’’. By contrast, the professionals were
more guarded in their enthusiasm, recognising that
technology didn’t necessarily change behaviour
and wanting more evidence before concluding
that such systems would improve care. This
cautious attitude of readiness to consider the
advantages is more typical of the ‘Early Majority
Pragmatists’ whose adoption of a new technology
is critical to successful widespread acceptance
[20].

Practical _concerns,\were'\ raised ~about the
implicatians foi pitoressional workload and cost to
the\pabtients. Whilst these issues did not appear
to dampei. the \ertnusiasm of the ‘Innovators’
and (Early ‘Adopters’, they will need to be
fully''addressed before mobile technology gains
widespread acceptance.

Current asthma guidelines promote self-
management [25], and a key strategy for meeting
the challenge of long-term diseases is the
development of empowered ‘expert patients’
[26]. It is of some concern, therefore, that
both professionals and patients were uncertain
about the impact on self-management, and a key
benefit for patients was that mobile technology
would ‘help their doctor or nurse look after their
asthma’.

The doctor who was concerned that by
accepting the transmission of these peak flow
readings she was accepting additional responsibility
with incumbent medico-legal risks echoes the
recognised professional concerns about liability
associated with using innovative technology [3,27].
Medical defence organisations currently provide
minimal guidance for clinicians on safe practice
with mobile technology, effectively discouraging
widespread adoption.

Government  policy encourages remote
consultation as a means of improving access
to primary care services [28]. Some respondents
were impressed that web-based peak flow records
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could facilitate communication with a clinician
during remote consultations, while others were
concerned that the technology ‘‘may lessen face-
to-face contact’’. These perspectives echo surveys
of patients’ preference for alternative modes
of consultation which suggest that while many
welcome telephone consultations, about a sixth
prefer the reassurance of face-to-face contact
[3,29].

Conclusions

Although greeted with enthusiasm by a significant
minority, using mobile technology to monitor
asthma raised many important questions for
both patients and professionals. Widespread
implementation will depend on demonstrating
clinical effectiveness, assessing the impact on
patients’ self-management skills, and addressing
important practical concerns about workload, cost
and professional liability. Future studies should
explore these concerns.
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