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Background: COPD has significant psychosocial impact. Self-management support improves 

quality of life, but programs are not universally available. IT-based self-management interventions 

can provide home-based support, but have mixed results. We conducted a case series of an off-the-

shelf Internet-based health-promotion program, The Preventive Plan (TPP), coupled with nurse-

coach support, which aimed to increase patient activation and provide self-management benefits.

Materials and methods: A total of 19 COPD patients were recruited, and 14 completed 

3-month follow-up in two groups: groups 1 and 2 with more and less advanced COPD, 

respectively. Change in patient activation was determined with paired t-tests and Wilcoxon 

signed-rank tests. Benefits and user experience were explored in semistructured interviews, 

analyzed thematically.

Results: Only group 1 improved significantly in activation, from a lower baseline than group 2; 

group 1 also improved significantly in mastery and anxiety. Both groups felt significantly more 

informed about COPD and reported physical functioning improvements. Group 1 reported 

improvements in mood and confidence. Overall, group 2 reported fewer benefits than group 

1. Both groups valued nurse-coach support; for group 1, it was more important than TPP in 

building confidence to self-manage. The design of TPP and lack of motivation to use IT were 

barriers to use, but disease severity and poor IT skills were not.

Discussion: Our findings demonstrate the feasibility of combining nurse-coach support aligned 

to an Internet-based health resource, TPP, in COPD and provide learning about the challenges 

of such an approach and the importance of the nurse-coach role.

Keywords: COPD, self-management, Internet, coaching, patient activation

Plain-language summary
An important part of managing COPD is self-management by the patient. With IT-based 

self-management programs, patients can do this from their own home, which is easier for them 

and more cost-effective for the health care provider. Our goal was to explore how a generic 

Internet-based health-promotion program, The Preventive Plan (TPP), containing programs to 

support behavior change and health information, combined with support from a specialist nurse, 

could help patients to manage their COPD. We collected data from and interviewed 19 patients. 

We found that TPP and nurse support improved patient activation (the belief that one has a 

role in self-managing care and possession of knowledge and skills to do so), physical function, 

mood and confidence, and reduced patients’ information needs. Patients with more severe 

COPD gained the most benefit. Support from the nurse was considered to be more important 

than the Internet-based program by those with more severe COPD, and lack of motivation 

to use IT was a barrier to use, but poor IT skills and disease severity were not. Our findings 

demonstrate that a low-intensity intervention can produce meaningful benefits, and provides 
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learning about the challenges of this approach and the importance 

of the nurse coach role.

Introduction
COPD is a progressive lung disease causing breathlessness, 

cough, fatigue, reduced exercise capacity, and frequent 

infections, with high societal burden.1 Medication optimizes 

airway function and reduces symptoms, but cannot address 

the psychosocial impact of the disease, including anxiety 

and depression,2 social isolation, and loss of independence 

and self-esteem.3

Self-management support interventions in COPD have 

been shown to improve health-related quality of life,4,5 

exercise capacity,5 and self-efficacy5 and reduce COPD-

related hospital admissions.4 However, for those unable or 

unwilling to attend group classes, IT-based approaches can 

provide support.6–11 IT-based self-management and lifestyle-

change interventions for COPD have reported improved 

health-related quality of life,9,12–16 physical activity,13,14,17 

exercise capacity,12,16 and functional capacity18,19 and 

reduced number and duration of hospital admissions.9,18,20–23 

Participants have shown improved knowledge and awareness 

of their symptoms and health status,19,24 and qualitative 

analyses indicate positive effects on self-management, 

psychological condition, and coping ability.18,25 However, 

other studies have failed to detect positive changes in quality 

of life,7,17,22 smoking cessation,6 physical activity,6,7,11 or 

dyspnea,6,7,11,14 and results for self-efficacy are mixed,7,17,25 

which may reflect heterogeneity among interventions: some 

were complemented with nurse or allied health-professional 

support,7,8,15–18,20,22 while others offered a stand-alone techno-

logical platform.6,12–14,21,24,26

Patient activation is the belief that one has a role in self-

managing care and the possession of knowledge and skills 

to manage one’s condition, maintain functioning, collaborate 

with health care providers, and access appropriate care.27 

Activation impacts on health behavior, clinical outcomes, 

health care costs, and patient experiences.28 However, little is 

known about the impact of IT-based interventions on patient 

activation in COPD.

Using a case-series design, we explored the feasibility 

of an off-the-shelf Internet-based health-promotion program, 

the Preventive Plan (TPP), coupled with nurse-coach support 

for home-based self-management of COPD with a focus 

on patient activation. We also aimed to identify patient-

reported self-management benefits and factors influencing 

self-management goal achievement, and to generate generic 

learning to benefit users of ehealth interventions.

Materials and methods
Participants
Patients were recruited between May 2012 and January 2013. 

Inclusion criteria at the outset were: COPD diagnosis (forced 

expiratory volume in 1 second [FEV
1
]/forced vital capacity 

[FVC] ,0.7), FEV
1
 ,50% predicted (GOLD stage 3 and 4), 

two or more COPD exacerbation-related hospital admissions 

within the last year, had not attended pulmonary rehabili-

tation within the last year, and age .18 years. Exclusion 

criteria were diagnosis of lung cancer within the last year 

and being under the care of a psychologist for management 

of anxiety/depression. Eleven patients fulfilling these criteria 

were recruited (group 1). It was challenging to engage 

patients who met these criteria, and so to increase the number 

of participants, we adjusted the inclusion criteria for a second 

group (group 2) to include: FEV
1
 ,80% predicted (GOLD 

stage 2–4) and troubled by breathlessness. We imposed no 

restriction on the number of exacerbation-related hospital 

admissions for this group. This enabled us to recruit a further 

eight patients.

Design
This case series employed mixed methods of quantitative 

outcome assessment and qualitative interviews. The inter-

vention comprised an off-the-shelf Internet-based program, 

TPP, and nurse-coach support. TPP encompassed primary 

prevention, secondary prevention, and chronic-condition 

management. It was a generic tool personalized by uploading 

personal details, completing a health-risk assessment, and 

generation of a personalized prevention plan. Users accessed 

health-information resources and action programs to support 

behavior change. There was a messaging facility for email 

contact with the nurse. TPP could be accessed ad libitum by 

participants. The nurse coach (same for all participants) was a 

respiratory nurse specialist. She was trained to use TPP by the 

application developers and received training from a clinical 

communication skills specialist to use a coproduction con-

sultation model to support self-management.29 Through home 

visits, telephone, and email she provided self-management 

support, disease education, assisted participants to use TPP 

and IT hardware, and “signposted” complementary self-

management and COPD-specific resources (Supplementary 

material). For group 2, she added further disease-specific 

content through weekly emails of material that replicated 

the educational content of pulmonary rehabilitation. This 

addition was made in the context of a pragmatic exploration 

of how the online platform could be built on for the benefit 

of patients. We provided laptop computers and Internet 
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connectivity for patients with no existing access. No changes 

were made to participants’ usual care.

Data collection
Baseline measures, including spirometry, were collected by 

the nurse. Outcomes were measured at 3-month follow-up. 

Patient activation for self-management was assessed by the 

Patient Activation Measure.30 Scores of 0–100 represent four 

activation levels:

•	 level 1 (,47) – disengaged, overwhelmed, and may not 

believe patient role is important

•	 level 2 (47.1–55.1) – becoming aware, but lacks confi-

dence and knowledge

•	 level 3 (55.2–67) – beginning to take action

•	 level 4 (.67.1) – making changes, but may have difficulty 

maintaining behaviors over time.

We also assessed patient health-related quality of life 

using the Chronic Respiratory Questionnaire (CRQ),31 

anxiety and depression using the Hospital Anxiety and 

Depression Scale (HADS),32 and information needs using 

the Lung Information Needs Questionnaire (LINQ).33

All participants were interviewed by KH at 1 month 

after baseline to explore interim progress and at 3-month 

follow-up. Semistructured interviews explored participants’ 

self-management aims, benefits achieved, and challenges or 

enablers to achieving their self-management goals (Table S1). 

Website activity was logged and time-stamped to identify 

the number of days on which participants logged in and the 

number of pages loaded. The nurse recorded the number and 

duration of contacts by email, phone, and home visit.

Data analysis
Baseline characteristics for groups 1 and 2 were compared 

using Fisher’s exact, independent t-, and Mann–Whitney 

U tests. Baseline and follow-up outcome data for each 

group (14 patients in total) were analyzed with paired t- and 

Wilcoxon signed-rank tests. Statistical significance was set 

at P#0.05. All statistical analysis was performed in SPSS 

version 23 (IBM, Armonk, NY, USA).

Transcribed interviews were imported into NVivo soft-

ware and analyzed thematically.34 Transcripts were initially 

read by FE to gain an overview of patients’ experiences. 

A deductive coding framework was developed by FE, consist-

ing of codes from the interview-topic areas, and transcripts 

were coded by FE and ER. During coding, deductive codes 

were supplemented by inductive codes to capture unexpected 

findings. Codes were checked for duplication and redundancy 

and organized into categories. Categories were compared 

across transcripts and between the groups and summarized 

in matrices, on which the final interpretation was based.

ethical considerations
This case series was categorized as a service evaluation by 

the Research and Development Department at Cambridge 

University Hospitals NHS Foundation Trust and was subse-

quently approved and registered as a service evaluation with 

the Safety and Quality Support Department at the same trust 

(project registration 570). Patients gave written informed 

consent to participate in the study to the nurse coach at the 

first visit. Specific written consent to participate in qualita-

tive interviews was taken by KH at the beginning of the 

first interview.

Results
Participants
A total of 46 patients were invited and 19 responded (eleven 

in group 1 and eight in group 2) (Figure 1). Commonest rea-

sons for declining were not wishing to use the Internet and 

not needing help. A total of 14 patients completed 3-month 

follow-up (eight in group 1 and six in group 2). Patients lost to 

follow-up were older (mean 73.2±11.84 vs 60.64±9.44 years, 

P=0.028), but did not differ on any other baseline character-

istic. Nine patients from group 1 and six from group 2 were 

interviewed, with interviews lasting 20–58 minutes.

Baseline characteristics
Several indicators of disease severity were more severe in 

group 1 compared to group 2: lower FEV
1
, FEV

1
% predicted 

and FEV
1
/FVC, and higher GOLD stage, Medical Research 

Council dyspnea scale, supplementary oxygen use, and 

hospital admissions in the previous year (Table 1). The mean 

number of exacerbations in the past year for group 2 was seven, 

higher than for group 1, despite few hospital admissions. These 

were self-reported exacerbations that required antibiotics or 

steroid use for worsening symptoms, and the data for group 2 

were skewed by two patients who had 20 and 14 exacerbations 

(but only zero and one hospital admissions, respectively).

Patient activation
Fourteen patients provided baseline and follow-up data 

(Table 2). Baseline activation scores were significantly 

lower (P=0.043) for group 1 (51.98±7.36) than group 2 

(61.22±7.9). At follow-up, group 1 showed a significant 

increase (P=0.022) in activation from level 2 (51.98±7.36) to 

3 (64.11±8.09). Group 2 increased insignificantly (P=0.111) 

from level 3 (61.22±7.89) to 4 (72.73±16.11).
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Other outcomes
The only significant difference at baseline between groups 1 

and 2 was in mastery (mean 3.44±1.38 vs 5.17±0.61, 

P=0.015). At follow-up, group 1 showed a clinically mean-

ingful and statistically significant improvement in mastery 

(mean 3.44±1.38 to 4.38±1.4, P=0.04) and improvement 

in anxiety (mean 11.38±3.81 to 8.88±4.32, P=0.028). Both 

groups had reduced information needs (group 1, median 

[IQR] 5.5 [4.25–6] to 3 [1.25–3.75], P=0.008; group 2, 5.5 

[2.26] to 3.33 [1.75], P=0.027).

Interview data
Tables 3 and 4 describe the categories into which the codes 

were organized. In some cases, common category headings 

apply across both groups, but the way in which the category 

is manifested differs between the groups.

aims
Both groups wished to improve their physical functioning 

and better manage their health and COPD (Table 3). In this 

regard, group 1 were focused on getting fitter and staying 

out of hospital, while group 2, with less severe COPD, 

focused on daily activities and slowing COPD progression. 

Group 1 also wanted more independence, and group 2 wanted 

increased motivation.

Benefits
Both groups benefited from improved physical functioning 

(Table 3). For group 1 this was the most commonly reported 

benefit and enabled more independence. Both groups felt 

better able to manage their COPD and gained understanding 

of healthy behaviors, such as healthy eating. Social and 

emotional functioning improved for both groups. While 

group 2 gained in self-belief, for group 1 the benefits were 

wider-ranging, including being able to connect better with 

others and improved mood and confidence:

I felt good enough to get out the door under me own steam, 

carrying my oxygen … I walked round the garden … 

feeling normal for, you know, it could be years actually. 

[115, group 1]

Some in group 2 benefited from being able to communi-

cate better with health care professionals. One patient was 

able to be more assertive in explaining why they wanted a 

hospital referral, and this helped them to get the referral they 

had long wanted:

I’ve never been referred to the hospital, so [nurse coach] 

said, “What’s your goal?” Well, I went to [the doctor] and 

said, “I feel different and I want to know if there’s anything 

else going on”, so he sent me for chest X-rays … and took 

my blood … He phoned up [community respiratory nurse] 

Figure 1 study participants.
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and said about referring me to hospital … I achieved my 

goals. [122, group 2]

Factors facilitating goal achievement
Nurse-coach support was important for both groups and the 

benefits similar, although group 1 derived more in terms of 

emotional support. For this group, it had a greater impact 

than TPP (Table 4):

I was getting depressed and down, so [the nurse] … she 

suggested about the models … and that was an ideal thing … 

every time she spoke to me by phone or sent me an email 

Table 1 Participant characteristics at baseline

Group 1 (n=11) Group 2 (n=8) Statistic P-value

age, mean (sD) 66.36 (12.33) 60.63 (9.47) t=1.099 0.287
sex, n (%)

Male 6 (54.55) 3 (37.5) 0.65
Female 5 (45.45) 5 (62.5)

educational level, median (IQr)a 1 (1–1) 1 (1–1) U=43 1
employment, n (%)

employed 0 1 (12.5) 0.421
Unemployed/retired 11 (100) 7 (87.5)

living arrangements, n (%)
alone 1 (9.09) 3 (37.5) 0.262
With others 10 (90.91) 5 (62.5)

Current smoking, n (%)
Yes 3 (27.27) 5 (62.5) 0.181
no 8 (72.73) 3 (37.5)

Pack-years, median (IQr) 40 (33–80) 40 (16.5–49.1) U=36 0.527

Disease severity
FeV1 (l), mean (sD) 0.72 (0.25) 1.36 (0.67) t=-2.561 0.032*
FeV1% predicted, median (IQr) 25.4 (18.4–36.2) 48.2 (33–64.8) U=12 0.006*
FeV1/FVC, median (IQr) 0.31 (0.27–0.43) 0.54 (0.4–0.68) U=16.5 0.022*
gOlD stage, median (IQr) 4 (3–4) 2.5 (2–3) U=22.5 0.046*
GOLD ABCD classification, median D D 0.421
MrC dyspnea scale, median (IQr) 5 (4–5) 4 (4–4) U=17.5 0.012*
supplemental oxygen, n (%)

Yes 5 (45.45) 0 0.045*
no 6 (54.55) 8 (100)

Duration of COPD, median (IQr) 10.3 (7.39) 6.43 (3.91) t=1.259 0.227
exacerbations in past year, mean (sD) 3.7 (2.75) 7 (6.78) t=-1.409 0.178
hospital admissions in past year, median (IQr) 4 (2–6) 0 (0–0.75) U=0 ,0.0005*
a&e attendances in past year, median (IQr) 0 (0–1) 0 (0–0.75) U=38 0.716

Other
Confidence managing COPD, mean (SD)b 6.18 (1.83) 7.75 (1.91) t=-1.809 0.088
Previous Pr, n (%)

Yes 7 (63.64) 5 (62.5) 1
no 4 (36.36) 3 (37.5)

Computer/Internet use
Internet access at home, n (%)

Yes 9 (81.82) 6 (75) 1
no 2 (18.18) 2 (25)

Internet user, n (%)
Yes 10 (90.91) 5 (62.5) 0.262
no 1 (9.09) 3 (37.5)

email user, n (%)
Yes 5 (45.45) 4 (50) 1
no 6 (54.55) 4 (50)

Frequency of use, median (IQr)c 3 (2–4) 2.5 (0–4) U=34 0.425
Confidence using IT, mean (SD)b 6.8 (2.82) 6.0 (3.07) t=0.575 0.573

Notes: a0 – none, 1 – secondary education, 2 – college/higher education; b0 –10 scale; c0 – never, 1 – occasional, 2 – once a week, 3 – several times a week, 4 – daily. 
*significant at P#0.05.
Abbreviations: FeV1, forced expiratory volume in 1 second; FVC, forced vital capacity; gOlD, global Initiative for Chronic Obstructive lung Disease; MrC, Medical 
research Council; Pr, pulmonary rehabilitation.
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or come round, she’s always asked how it’s going with the 

models. So yeah, that’s made a difference. [110, group 1]

The most helpful thing is, like, talking to [the nurse] 

about different things. Computers don’t really answer you 

back when you ask it a question. [108, group 1]

TPP provided additional support for both groups 

through information and action plans, eg, healthy eating 

and smoking cessation, but group 2 found TPP relatively 

more useful:

[TPP] gives you different ideas, what they class as one 

serving … it’s made me think about what I’m eating … 

I would have just thrown steak into a frying pan … whereas 

now I’ll grill it. [109, group 2]

Both groups used TPP most frequently to contact the nurse. 

Other facilitating factors relevant to both groups were social 

support from family and friends, psychological factors relating 

to the individual’s own feelings of confidence and motivation, 

and the possession of self-management skills, which in turn 

were supported by the nurse coach and the use of TPP.

Challenges to achieving goals
Poor physical well-being affected progress and prevented 

activity for both groups, but particularly so for group 1 

(Table 4):

I’ve had a couple of chest infections, so I’ve been finding 

it quite hard. I’ve got a DVD that [the nurse] gave me. 

I haven’t been able to get into it because of the last few 

months. My tummy’s quite painful. [101, group 1]

For some in group 1, this reduced their confidence and 

was compounded by being in hospital. Psychological factors 

were a challenge for both groups, with anxiety a particular 

challenge for group 1:

I just get so out of breath that I just sit here because … I’m 

scared to get out of breath. Even though I know it’s not 

going to hurt me, it’s just very unpleasant. [105, group 1]

Table 2 Change in outcome measures

Group 1 (n=8) Group 2 (n=6)

Baseline Follow-up Statistic P-value Baseline Follow-up Statistic P-value

Patient activation Measure 51.98 (7.36) 64.11 (8.09) t=-2.939 0.022* 61.22 (7.89) 72.73 (16.11) t=-1.931 0.111
CrQ – dyspnea 1.8 (1.65–2.15) 1.90 (1.4–2.75) W=13 0.906 2.8 (1.36) 2.93 (1.51) t=-0.791 0.465
CrQ – emotion 3.51 (1.41) 4.08 (1.53) t=-1.725 0.128 4.65 (2.04) 4.15 (1.83) t=1.739 0.143
CrQ – fatigue 2.13 (1.75–3) 2.88 (1.81–4.5) W=6 0.133 2.25 (1.75–3.38) 3.13 (1.44–5.31) W=5.5 0.344
CrQ – mastery 3.44 (1.38) 4.38 (1.4) t=-2.525 0.04* 5.17 (0.61) 4.92 (1.47) t=0.518 0.627
haDs – depression 8.75 (3.69) 7.38 (3.42) t=1.553 0.164 5.67 (1.86) 6.17 (6.08) t=-0.209 0.843
haDs – anxiety 11.38 (3.81) 8.88 (4.32) t=2.758 0.028* 8.83 (3.76) 8.33 (3.44) t=0.436 0.681
lInQ 5.5 (4.25–6) 3.00 (1.25–3.75) W=0 0.008* 5.5 (2.26) 3.33 (1.75) t=3.081 0.027*

Notes: Mean (sD) for all t-statistics; medians (IQr) for all W-statistics. *significant at P#0.05.
Abbreviations: CrQ, Chronic respiratory Questionnaire; haDs, hospital anxiety and Depression scale; lInQ, lung Information needs Questionnaire.

Table 3 Aims and benefits

Category Group 1 Group 2

Aims
Physical functioning To be physically fitter and more active To do more and have more stamina and 

a better lifestyle
Manage health and COPD To stay out of hospital and better manage COPD and 

infections
To help myself more by preventing 
worsening of symptoms and avoiding hospital

Independence To be more independent and depend less on family and friends na
Increase motivation na To gain motivation for more daily activities

Benefits
Physical functioning More able to walk, exercise and do household activities; more 

energy; able to be more independent
More physically able, better sleep

Managing health and 
COPD

Increased confidence to manage symptoms, more aware of 
own health behaviors, eg, diet and activity level

Better understanding and managing of 
symptoms, more aware of healthy behaviors

social and emotional 
functioning

More confident, empowered, improved mood, positive sense 
of self, more connected to others, not alone, more likely to 
talk about problems with family and friends

enhanced self-belief

Communicating with hCPs na More assertive, goal-oriented consultations

Abbreviations: hCPs, health care practitioners; na, not applicable.
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Both groups reported other priorities that made it more 

difficult to work toward goals. For group 1, there were more 

health-related commitments, and for group 2 more domestic 

tasks. Bad weather limited outside activity for both groups. 

In addition, some in group 1 reported lack of social sup-

port and resources for activities, while for some in group 2 

behavioral factors, such as trying to do too much and poor 

housing, presented challenges.

Challenges in using TPP
Orientation toward IT and the design of TPP were challenges 

for some participants in both groups. In group 1, lack of interest 

in computers (one patient), poor IT skills and confidence 

(five) and difficulty using the site (three) made patients less 

willing or able to use TPP. Two who reported no benefits 

at all from TPP found it difficult to use, and one had poor 

IT skills. However, two of the highest users had poor IT 

skills, and one had found TPP difficult to use. In group 2, 

two participants reported no benefits from TPP. One found 

it impersonal and complicated:

I don’t feel that I’m mastering it … perhaps there’s too 

much in there. [118, group 2]

However, similarly to group 1, of the two highest users 

in group 2, one had poor IT skills and both found TPP dif-

ficult to use. Barriers related to individual circumstances 

were ill health among group 1 and pain and poor memory 

for passwords among group 2.

Contact and usage
On average, participants in group 1 accessed TPP 

1.21 days/week and had 12.51 minutes of face-to-face contact 

time/week, 3.53 minutes of phone time/week, and 0.71 emails 

per week from the nurse coach (Table 5). Group 2 accessed 

TPP 1.32 days per week and had 18.54 minutes of face-to-face 

contact time/week, 2.67 minutes of phone time/week, and 

1.27 emails per week. Both groups used TPP most frequently 

for messaging the nurse and secondly for action programs. 

The most frequent users were from both groups.

Discussion
In this case series of a self-management support intervention 

for COPD patients comprising an Internet-based health-

promotion program coupled with nurse-coach support, 

patients with more advanced COPD (group 1) improved 

Table 4 Facilitators and challenges in achieving self-management goals and using TPP

Category Group 1 Group 2

Facilitators in achieving self-management goals
nurse-coach 
support

Motivational, emotional, and goal support; links to relevant 
information, understanding and acceptance of COPD, talking 
through questions; help in using TPP

Motivational, goal support; understanding COPD; talking 
through questions; support for communicating with  
health care professionals

TPP action plans, information about COPD and health, inspiration, 
reminders, security, means of contacting nurse coach

action plans, information about COPD and health, 
reminders, advice on self-management skills, motivational, 
advice for communicating with health care professionals

social support support from family and friends for goal achievement, health 
care, company for activities, and help with IT

support from family and friends for goal achievement, 
company for activities, sharing experiences, and 
problem-solving

Psychological factors Feeling confident and motivated Feeling confident and motivated
self-management 
skills

The ability to use self-management skills and engage in health 
behaviors

The ability to use self-management skills and engage in 
health behaviors

Challenges in achieving self-management goals
Physical well-being Being ill, in pain, low energy, poor eyesight low energy, pain, being ill
Psychological factors Anxiety, low confidence, demotivation, difficulty accepting 

limitations of COPD and so doing too much
low mood, safety concerns, demotivation

Other priorities health-related commitments and appointments, social activities Domestic jobs taking time and energy
Weather Bad weather limited outside activities Bad weather
social support lack of social support na
access to resources Lack of exercise facilities and equipment, finance, money for fares na
Behavioral factors na Trying to do too much, unhelpful triggers in the 

environment, eg, chocolates in the house
housing na Poor housing conditions

Challenges to using TPP
IT orientation Poor IT skills, lack of interest in computers Poor IT skills, lack of interest in computers
TPP design TPP was difficult to use TPP was difficult to use
Individual barriers Illness Poor memory for passwords, pain inhibiting computer use

Abbreviations: na, not applicable; TPP, The Preventive Plan.
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significantly in activation, mastery, and anxiety and reported 

increased independence and confidence. Both this group and 

a second group with less advanced disease (group 2) felt 

better informed about COPD and reported improved physical 

functioning, though benefits overall were greater for patients 

with more advanced COPD. This occurred despite group 1 

not receiving disease-specific content that was made available 

to group 2 and having fewer emails from the nurse coach. 

For group 1, the motivational, emotional, and goal support 

from the nurse was more important than TPP in building 

confidence to self-manage; some patients with clear goals 

used the action plans and information resources in TPP as 

additional support. Group 2 participants valued the nurse 

support, but emphasized it less than TPP.

Group 1, with more advanced disease, had lower acti-

vation at baseline and achieved more positive outcomes 

than group 2, despite reporting more challenges, eg, being 

physically unwell, anxious, and low in confidence. This is 

consistent with other studies where participants with poorer 

baseline scores achieved greater gains from self-management 

and pulmonary rehabilitation programs35 and improvement 

in self-efficacy following an expert-patients program.36

Our work found benefits in CRQ mastery in group 1, in 

contrast to a previous study of a self-management program 

consisting of tailored sessions and telephone support from 

a nurse, which found no significant change in any CRQ 

domains or the COPD self-efficacy scale;37 this may have 

been a result of greater disease severity in our cohort. We also 

observed significant improvements in HADS – anxiety in 

group 1, consistent with a supported self-management inter-

vention of initial training sessions followed by nurse home 

visits in a similar cohort.38 Other studies have found that 

patient-education programs have the potential to improve 

health-related quality of life within short time frames 

(4 months), although results are mixed.39,40

Both groups benefited from the nurse input (which was 

more important than TPP for group 1) and used TPP most 

frequently for contacting the nurse. Nurses add value to 

IT-based interventions by raising awareness of the need for 

behavior change,17 providing positive feedback and goal 

support41 and social and motivational support to persevere 

with interventions.17 In our intervention, the nurse was reas-

suring, and talking to her about COPD was supportive for 

patients. Relationships, including supportive and empathic 

relationships with healthcare professionals, are one of three 

core mechanisms for successful ehealth interventions.42

Participants varied in their use of TPP. The most frequent 

users were from both groups and two of the highest users had 

poor IT skills, so disease severity and low IT confidence and 

skills were not necessarily barriers where participants were 

motivated. Williams et al43 found that patients could use a 

tablet-based mobile-health application regardless of previ-

ous experience, and Cummings et al44 reported that negative 

previous computer experience did not prevent adoption of 

an online self-monitoring diary.

Patient preference may be important for engagement in 

Internet-based interventions.7 Not all participants were enthu-

siastic about using TPP: some later declared little interest in 

computers, and it may have differed from their expectations. 

Common reasons for low usage of ehealth applications are 

unfamiliarity with technology among elderly populations, 

insufficiently stimulating applications, lack of change of con-

tent over time, and low use by health care professionals.6,19,20 

Factors that increase user engagement, such as refreshing 

content on a regular basis, sending prompts, being able to 

choose elective components,45 or tailoring health information 

Table 5 The Preventive Plan usage and nurse-contact time

Group 1 (n=8) Group 2 (n=6) Statistic P-value

Days TPP accessed/weeks in program, mean (sD) 1.21 (0.77) 1.32 (0.8) t=-0.244 0.812
nurse phone time/weeks in program, mean (sD) 3.53 (0.95) 2.67 (1.58) t=1.28 0.225
home visits/weeks in program, median (IQr) 0.19 (0.15–0.22) 0.29 (0.19–0.38) U=9 0.052
Face-to-face contact time/weeks in program, mean (sD) 12.51 (3.91) 18.54 (6.37) t=-2.044 0.076
emails sent by nurse/weeks in program, mean (sD) 0.71 (0.21) 1.27 (0.23) t=-4.732 ,0.0005*
emails received by nurse/weeks in program, mean (sD) 0.32 (0.22) 0.39 (0.27) t=-0.462 0.653
Page loads (%): messages, mean (sD) 44.33 (4.65) 47.99 (10.31) t=-0.81 0.447
Page loads (%): action programs, median (IQr) 12.19 (11.63–13.48) 10.48 (9.75–18.58) U=15 0.282
Page loads (%): health-risk assessment, mean (sD) 3.46 (1.56) 3.9 (1.64) t=-0.508 0.621
Page loads (%): personal health record, mean (sD) 2.57 (1.24) 2.9 (2.48) t=-0.329 0.748
Page loads (%): health news, mean (sD) 1.52 (1.3) 1.25 (0.92) t=0.43 0.674
Page loads (%): challenge programs, mean (sD) 0.69 (0.5) 0.51 (0.71) t=0.543 0.597

Note: *significant at P#0.05.
Abbreviation: TPP, The Preventive Plan.
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to personal needs,46 were present in TPP, but still not all 

participants were engaged. Some found it complex and dif-

ficult to navigate, which was a barrier to use. High-quality 

user-centered design is important for uptake and use of 

ehealth interventions.43,47 TPP was an off-the-shelf applica-

tion, previously evaluated in workplace settings in the US,48 

and not validated in COPD patients. More engagement may 

be achieved with a dedicated application designed col-

laboratively with the target group and technology-design 

approaches combined with health models.49

Implications for future research, policy, 
and practice
We found that participants with the lowest levels of activation 

gained the most. Nurse support was particularly important 

for those with greater emotional and self-management sup-

port needs. This suggests the need for careful assessment 

of patient needs to enable efficient targeting of specialist 

nurse support.

Disease severity and lack of IT skills were not neces-

sarily barriers to using the Internet-based program, but 

lack of motivation to use computers was. It may be helpful 

for patients to be introduced to an internet-based pack-

age before an intervention, in order to assess motivation 

and manage expectations. Costs of the intervention were 

nurse-coach training in use of TPP and self-management 

support skills and nurse–patient contact time. The mean 

time spent by the nurse per patient was 15.25 minutes/week 

for group 1 and 21 minutes/week for group 2. However, 

self-management interventions have the potential to be cost-

saving relative to usual care50 and reduce respiratory-related 

hospitalisations.4

Effing et al51 provided a detailed definition of the require-

ments for a COPD self-management intervention. Key aspects 

of the definition include the need for structured personalized 

support, with an emphasis on motivating and engaging 

patients. The process requires interactions between patients 

and health care professionals that focus on identifying needs 

and motivations, eliciting goals, formulating strategies, and 

building confidence and competence. The definition empha-

sizes the importance of the relationship with the health care 

professional. The importance of this relationship was also 

apparent in our study, where the input from the nurse coach 

was key. There were no patients who reported that the online 

platform was helpful and the nurse coach was not; however, 

there were some patients who made little use of TPP or used 

it primarily to contact the nurse coach. The nurse coach was 

important, and for some the content and functionality of TPP 

provided additional benefits. Further research is needed on 

how and under what circumstances Internet-based support 

can best complement personal relationships with health care 

providers and how nonmedical factors impact the potential 

to benefit from such interventions.

limitations
The total sample size was small, rendering numbers in each 

of the two groups very small. However, our aim was to 

explore the potential of combined ehealth support with 

nurse coaching in COPD, rather than to determine efficacy 

or establish generalizability. Results are thus presented as 

a contribution to generic learning in this field. For group 2, 

a pragmatic decision was made to provide additional struc-

tured pulmonary rehabilitation materials, and this could 

have impacted on outcomes. It is notable, however, that 

the lack of this extra resource for group 1 did not appear 

to be detrimental and that they achieved relatively greater 

benefits despite this. When measuring outcomes over time, 

regression to the mean can occur. Patients may join because 

they feel vulnerable and then naturally improve over time; 

however, improvement was different for the two groups. 

Data on patients’ treatment regimens and comorbidities 

were not available for analysis, and these factors may have 

an impact on patient activation and responses to this type 

of intervention. A wider study incorporating factors beyond 

COPD severity would be needed to establish this. Resources 

only enabled a follow-up period of 3 months, hence it was 

only possible to explore immediate impact. Sustainability of 

outcomes from self-management support interventions is 

an important issue, and a longer-term follow-up would be 

needed to address this.

Conclusion
This case series demonstrates the feasibility of combining 

nurse-coach support aligned to an Internet-based health 

resource, TPP, in COPD. Patients with more advanced 

disease and lower baseline activation had the largest change 

in activation. The case series provides knowledge about the 

challenges of such an approach and the importance of the 

nurse-coach role.
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Supplementary materials
Further detailed description of the intervention and interview-

topic guide are available from the corresponding author.

The Preventive Plan
The Preventive Plan (TPP) was a web-based program encom-

passing primary prevention (health promotion), secondary 

prevention (biometric and lab screening and early detection/

diagnosis), and tertiary prevention (chronic condition man-

agement). TPP was personalized through the uploading of 

personal details, including medical history, medication, 

family history, weight, waist measurement, current lifestyle, 

dietary intake, and activity levels, via a 77 item questionnaire. 

The application incorporated four elements, described in the 

following paragraphs.

Following the uploading of personal details, a personal-

ized health-risk assessment was generated, which indicated 

the individual’s highest risks of developing a range of con-

ditions if no action were taken on current behavior. Risks 

were graded high, severe, and moderate and calculated 

using a variety of risk models, such as Framingham heart 

risk.1 Based on this a personalized prevention plan was 

generated to address the health risks with a range of pre-

programmed recommended action programs. Focusing on 

health-related behaviors, such as healthy eating, alcohol 

consumption, exercise, and smoking cessation, these guided 

the user through behavior change and offered step-by-step 

recommendations to achieve health benefits, while encour-

aging users to upload individual goal achievements. The 

duration of these action programs was around 8 weeks. This 

process was personalized to the extent that the action plan 

addressed an identified risk for the individual, but the plans 

themselves were not patient-led or -formed.

TPP also incorporated information resources, including 

daily health-news bulletins, which could be preselected 

relevant to identified health risks and action plans, and a 

health library/tutorial facility. In addition, local uploads were 

installed including links to the British Lung Foundation, 

carer support, local resources, and a COPD self-management 

personal health plan that included condition-related informa-

tion, symptom-monitoring, and self-management action-plan 

templates. Participants also received a handheld copy of this 

personal health plan. Access was available to health informa-

tion aimed at enhancing health literacy, an important aspect 

of self-management. TPP enabled email communication 

with the nurse coach, who could also monitor when users 

accessed the program.

nurse-coach support
Use of the package was integrated with support from a trained 

respiratory nurse via home visits, telephone, and email con-

tact. The nurse coach assisted participants to use the website 

and hardware (if provided), and supported patient self-

management through individualized patient-led goal-setting. 

The role comprised user support for TPP, encouragement 

to use TPP, and “signposting” to other online resources for 

self-management through supportive email messages.

Patient-centered coaching to enhance confidence to self-

manage was also a component. This included agenda-setting, 

patient-led goal-setting, support for and action planning to 

complement TPP-generated action plans, problem-solving, 

goal review, verbal encouragement, and focus on past suc-

cesses. Patient-led goals could range from specific health-

related behaviors, such as healthy eating, to broader lifestyle 

issues, such as meeting friends. Specifically, the communi-

cation style of this role incorporated coproduction, and was 

distinct from that of the nurse coach’s usual role as a respira-

tory nurse specialist, in that there was a strong emphasis on 

support relative to expert medical advice. For example, if a 

patient were to say that they thought they were having an 

exacerbation and ask if they should start their rescue pack, 

the role of the nurse coach was to educate through asking: 

Why do you think you are having an exacerbation? What 

are your symptoms? What advice have you been given 

about these symptoms previously? Do you have any written 

instructions, such as a self-management plan?

This required specific skills distinct from medical knowledge. 

Education to complement information was available through 

TPP, with condition-specific education as appropriate to each 

participant’s needs.

Table S1 Interview-topic guide

Opening discussion
•	 What patient hoped to gain from taking part
•	 experience date
•	 Benefits to date
self-management
•	 What self-management means to the patient
•	 What goals the patient has been working toward
•	 goal progress and what has helped or hindered progress
TPP and nurse coach
•	 how TPP has contributed to goal progress
•	 Frequency and experience of contact with the nurse coach
•	 aspects of TPP used
•	 Use and benefits of health-risk assessment in TPP
•	 role of family/carers in supporting use of TPP
•	 ease of use of TPP and hardware
Any other benefits from taking part

Abbreviation: TPP, The Preventive Plan.
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Online resource and nurse coaching for COPD self-management

When a participant joined the project, the nurse made an 

initial home visit. During this visit, she introduced the partici-

pant to TPP, provided contact details and written information 

about the program, collected baseline assessment data, sup-

ported the patient in completing the health-risk assessment, 

generated the personal prevention plan, and discussed self-

management priorities, patient-led goal-setting, and action 

plan, and agreed on follow-up contact.

During each subsequent contact, the nurse would support 

the participant in problem-solving and working toward their 

goals, agreeing on methods and timing of goal follow-up on 

each occasion according to patient preference. Participants 

were asked whether they would like the next contact to be 

a visit, phone call, or text. If more than 14 days had elapsed 

since the previous contact, then the nurse coach would text 

the patient inquiring what progress they were making. If no 

reply had been received within 3–4 days, then she would 

telephone. The level of support provided by the nurse coach 

was flexible and responsive to the patient’s level of engage-

ment with the intervention, eg, more frequent phone calls 

or emails to encourage contact with patients who were not 

readily engaging.
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