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Abstrakt: 

Introduktion: Intresset för hur teknologi kan användas för att erbjuda effektiv 

sjukvård ökar.  

Syfte: Syftet är att utforska KOL-patienters upplevelse av att använda ett webbaserat 

rapporteringssystem i hemmet. 

Metod: Semi-strukturerade individuella intervjuer med åtta kvinnor och fem män som 

deltog i ett större projekt med syfte att utveckla och utvärdera ett webbaserat 

rapporteringssystem. De intervjuades efter att ha använt systemet två till fyra månader. 

Intervjuerna analyserades med kvalitativ innehållsanalys. 

Resultat: Analysen resulterade i temat en övergång till ökad kontroll och trygghet 

samt kategorierna: möta möjligheter eller hinder, ökad kontroll över sjukdomen, 

skapar lättillgänglig vård samt påverkar teknisk självkänsla eller oro. Deltagarna 

uttryckte till en början osäkerhetskänslor, både vad gäller praktiska aspekter i 

användandet av rapporteringssystemet samt kring själva sjukdomen. Det webbaserade 

rapporteringssystemet kunde förstärka och bekräfta deltagarnas egna känsla av 

mående och det praktiska hanterandet av rapporteringssytemet blev lättare med tiden.  

Konklusion: Webbaserade rapporteringssystem kan vara ett värdefullt komplement 

till sjukvården med potential att bidra till jämlik vård. I syfte att förbättra fortsatt 

utveckling och implementering bör förbättrad patientinformation samt vikten av att ta 

med användarna i utformningen beaktas. Mer forskning behövs för att optimera 

användarvänlighet samt att identifiera de patienter som har bäst nytta av systemet då 

det kan ge hälsoekonomiska vinster och inte minst öka patienters delaktighet. 
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Abstract:   

Introduction: There is a growing interest in how technology can be used in order to 

provide efficient healthcare.  

Aim: The aim is to explore perceptions on the use of home telemonitoring in patients 

with COPD.                                                                                                                             

Method: Semi-structured individual interviews were carried out with eight women 

and five men who were part of a larger project aiming to develop and evaluate a 

telemonitoring system. Participants were interviewed after having used the system for 

two to four months. Interview transcripts were analysed with qualitative content 

analysis. 

Results: The analysis resulted in the theme a transition towards increased control 

and security and the categories: facing enablers or barriers, increasing control over the 

disease, providing easy access to care and affecting technical confidence or concern. 

Participants expressed initial feelings of insecurity, both in practical aspects using the 

telemonitoring system as well as regarding their disease. The telemonitoring system 

could reinforce and confirm the participants´ feelings of their current state of health, 

and the practical management of the telemonitoring system became easier with time.      

Conclusion: Telemonitoring can be a valuable complement to healthcare with the 

potential to contribute to equity in care. However, in order to improve further 

development and implementation of telemonitoring, several actions are needed such as 

improved patient education and the use of co-creation. Additional research is needed 

particularly in the design of user-friendly systems as well as tools to predict which 

patients are most likely to find the equipment useful as it may result in reduced costs 

and increased empowerment.  
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Background 

Chronic Obstructive Pulmonary Disease (COPD) is a major public health problem, and 

the prevalence is increasing worldwide (1). According to the World Health Organization 

(WHO), COPD was the third leading cause of death in the year of 2016 (2) with chronic 

and progressive dyspnoea being the most characteristic symptom (1). Though, COPD is 

considered a multi-component disease with many systemic consequences, for example 

cardiovascular diseases and decreased physical capacity (1, 3). In addition, a majority of 

patients with COPD, over 80%, have at least one chronic comorbidity (4).  

Patients with COPD often present with exacerbations (5). An exacerbation is defined as 

an acute worsening of respiratory symptoms resulting in additional therapy (6). It is 

known that severe exacerbations that require hospitalisation increase mortality (5). A 

history of previous exacerbations is an important predictor of future exacerbations (7).  

Furthermore, COPD is an economic burden. Annual societal costs of COPD in Sweden in 

2010 were estimated to €1.5 billion. Hospitalisations and drugs were the main cost 

drivers for direct costs, i.e. a reduction of exacerbations may reduce the costs (8).  

 

Hence, the healthcare target should be focused on prevention of the first exacerbation (1). 

Hospitalisations due to exacerbations result in decline in physical capacity with decreased 

muscle strength, postural steadiness and increase in impairment (9). Reports have shown 

a dose-response association between frequent exacerbations and acceleration in the 

decline in physical activity. However, the exact mechanism of activity decline is unclear 

(10). Regular physical activity (PA) for all patients with COPD is recommended by The 

Global Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines (1), since 

decreased PA is the strongest predictor of mortality (11). Therefore, patients with COPD 

should be encouraged to maintain or increase their physical activity level since it is an 

important factor in preventing exacerbations (12). 

There is a growing interest in how technology can be used in order to provide efficient 

healthcare, and telemonitoring solutions for patients with chronical illnesses are 

increasing in prevalence (13). With the use of telemonitoring patients can regularly record 

and transmit their symptoms (for example change in breathlessness, thickness and colour 

of sputum) and physiological measurements (usually pulse oximetry, but may also 

include spirometry, temperature or weight) regularly to supervising clinicians. The 

clinicians are alerted if symptoms or physiological parameters arise which can be 

interpreted as a significant worsening of the patients´ clinical condition and can respond 

to these changes. By doing so it is hoped that exacerbations can be identified at an early 

onset and treatment can be inserted in order to prevent serious deterioration and in-

hospital care (14). 
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Previous studies on telemonitoring for patients with COPD have shown modest and 

discrepant results and the studies have investigated very different outcomes. 

Telemonitoring has been shown to reduce emergency department visits and 

hospitalisations (15) but has shown no effect on health-related quality of life, anxiety, or 

depressive symptoms (16). Furthermore, several qualitative studies have shown 

inconsistent results (17-21). Patients experienced positive feelings such as becoming more 

aware of symptoms, thus leading to earlier recognition of exacerbations, and a feeling of 

empowerment (17). Monitoring symptoms was experienced as encouraging and 

reassuring (18), improving access to care (20) and beneficial to their self-management 

behaviour (19). On the other hand, negative aspects were also detected, such as feeling 

anxious when it came to interpreting data. Some also experienced the telemonitoring 

equipment as a reminder of illness, ageing and a threat to independency, thus evoking 

negative feelings (19). Others believed that telemonitoring could threaten the relationship 

between patients and healthcare professionals (19), threaten identity and existing 

management routines (21). Telemonitoring to manage chronic conditions is increasing in 

prevalence. However, there is not enough knowledge on how the patients perceive the use 

of telemonitoring. With this in mind it is essential to get a better understanding of the 

patient perspective to recognise barriers and enablers for accepting new technology. 

There is a need for further research and development to ensure that telemonitoring fit the 

needs and preferences of the users. Therefore, the aim of the current project is to explore 

perceptions on the use of home telemonitoring in patients with COPD.  

Methods 

Setting  

This qualitative study is part of a larger project aiming to 

develop and evaluate a telemonitoring system. Öhberg et al. 

(22) developed a web-based system that measures pulmonary 

function, symptoms and saturation. The aim of the larger 

project was to evaluate the ability of the telemonitoring 

system to detect early signs of exacerbations in patients with 

COPD. The participants used the web-based system to 

perform measurements at home three days a week for four to 

six months. The data was recorded and then transmitted 

electronically to nurses.  

Study-Design 

This study had a qualitative research design with semi-structured interviews. The 

material was analysed by using qualitative content analysis which is a method well-suited 

to explore subjective perceptions and experiences (23-24). It was conducted and reported 

Figure 1.  
The telemonitoring system 



 

3 
 

according to The Standards for Reporting Qualitative Research (SRQR), a 21-item 

checklist by O´Brien (25), in order to improve transparency and strengthen 

comprehensiveness.  

Sampling and participants 

The participants in the larger project (22) were asked if they were willing to participate in 

this qualitative interview study. They were recruited continuously among patients being 

treated at the Department of Medicine, Division of Respiratory Medicine and Allergy, 

University Hospital, Umeå, Sweden. A convenience sampling was used striving for a 

broad representation regarding age, sex/gender, disease severity and computer 

experience. Inclusion criteria for this interview study were: COPD II-IV according to 

GOLD-classification (6), aged 40 years or older, reside in Västerbotten county, included 

in the larger telemonitoring project, understand and speak Swedish, have used the system 

for approximately three months. Exclusion criteria were comorbidity that could prevent 

participation in the interview, i.e. severe psychiatric disorder. 

 

The participants in the larger project performed tests and measurements during two 

appointments before receiving the equipment. Measurements were pulmonary x-ray, 6-

minute walk tests, spirometry, questionnaires regarding symptoms [modified Medical 

Research Council dyspnea scale (mMRC), Hospital Anxiety and Depression scale (HAD)] 

(26-27) and one questionnaire specifically designed for this project. The latter consisted 

of seven questions with the first two covering previous experience with computers, cell 

phones and touchscreen tablets where the participants used a rising scale from one-ten to 

rate previous experience with one having no experience and ten being very experienced. 

The subsequent questions addressed the participants’ expectations about the ability to 

handle the telemonitoring system as well as expectations about whether the 

telemonitoring system would affect healthcare contact, their ability to notice symptoms or 

give a sense of security. mMRC is a scale measuring perceived respiratory disability 

ranging from one to four, a higher number meaning increase in breathlessness (26). HAD 

is a 14-item self-rating scale designed to assess anxiety and depression symptoms, seven 

of the items relate to anxiety and seven relate to depression. The number accumulated 

equals the level of anxiety and depression that a person is experiencing (27). During the 

second appointment, the thirteen participants received training in using the system and 

all participants in the project were asked either by KW or the research nurse if they 

wished to participate in the interview study. All invited participants accepted 

participation, and thirteen participants were included, five men and eight women. 

Background data for the participants are presented in Table 1. 
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Table 1. Participants´ background data. 
 
Sex/ 
gender 

GOLD 
grade  

Age mMRC Pulmonary function Computer 
experience 

HAD 
(anxiety/depression) 

 

FEV1/FVC (%) FEV1% pred 

F 2 76 4 32  50 5 -/- 

M 4 70 2 43  44 6 0/1 

F 3 61 4 35  29 8 8/6 

F 3 48 2 41  35 7 9/6 

F 2 80 4 54  53 6 5/12 

F 3 71 1 56  37 3 10/7 

F 2 66 4 65  62 1 7/4 

M 2 72 2 41  43 3 4/2 

F 2 58 1 62  61 6 4/1 

F 4 58 3 25  21 10 5/3 

M 2 72 2 64  68 7 2/4 

M 2 73 2 54  66 10 0/7 

M 2 67 1 62  63 8 6/4 
Abbreviations: F = female; FEV1 = Forced Expiratory Volume in one second; FVC = Forced Vital Capacity; GOLD = Global Initiative 

for Chronic Obstructive Lung Disease; HAD = Hospital Anxiety and Depression scale; M = male; mMRC = modified Medical 

Research Council scale 

Data collection 

Data were collected through semi-structured interviews (28) after two to four months use 

of the telemonitoring system. The interviews were conducted by SL, a physiotherapist and 

PhD-student who had no prior relationship with the participants and was not involved in 

the larger project. She had postgraduate training in qualitative research methods, 

previous experience of qualitative research, and clinical experience from treating patients 

with COPD in a primary care context. The interview guide was developed by SL and 

comprised of five question areas: 1) what has worked well/less well 2) areas of 

improvements 3) if you could dream freely what would the system look like 4) has your 

contact with healthcare changed and 5) change in noticing symptoms. Each question area 

started with an open-ended question, and follow-up questions and prompts were used 

when needed. After the first interview, SL and a more experienced researcher in 

qualitative research read the interview and discussed areas of improvement for 

subsequent interviews. This could for example be recommendations on how to think 

regarding follow-up questions, however the interview guide was not changed. During two 

of the interviews the participants had a family member present in the background. The 

participants chose the interview location, most of them were performed in the 

participants´ home and the rest were performed by telephone or at the hospital in 

connection to a hospital visit. The interviews were conducted between March 2014 and 

January 2016. The interviews lasted between 10 and 46 minutes (most being around 30 

minutes), were audio-recorded and transcribed verbatim by SL or a professional 

transcriber.  
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Data analysis 

Qualitative content analysis with an inductive approach was used to analyse the data, 

according to the procedure described by Graneheim and Lundman (23) since it is 

considered a suitable method to explore subjective experiences (23-24). Qualitative 

content analysis covers both latent and manifest levels and allows a combination of the 

two levels (29). The manifest level covers the visible and obvious parts of the text, 

touching the surface, whereas the latent level seeks an interpretation of deeper meanings, 

what is not spoken but can be interpreted. The method is flexible and allows the 

researcher to process the material repeatedly (29). Codes cannot fall between two 

categories, fit more than one category or be excluded due to lack of suitable category (30). 

Both the manifest and latent content were analysed with the manifest content presented 

in categories and the latent content expressed in a theme. The unit of analysis was the 

transcribed text of the interviews. The software Open Code (31) was used as a tool in the 

analysis process to facilitate the sorting of interviews, codes and quotations. 

 

The first stage of the analysis was to listen to the audio files and confirm the accuracy of 

the transcribed material. The interviews were read several times by the author to gain an 

overview and a deeper understanding of the material. The second stage was to 

systematically identify meaning units. A meaning unit is the central meaning of one or 

several sentences describing experiences related to the aim of the study (23-24). In the 

third stage, the meaning units were condensed, which means being shortened with a 

remaining core. Subsequently, they were coded text-near with the code being a label on 

the condensed meaning unit (23, 32). In the fourth stage, the codes were analysed with 

the study´s aim in mind. Based on how they were related and linked they were clustered 

into subcategories and categories. This process was iterative, going back and forth, 

comparing categories, codes and interview texts. The subcategories and categories were 

continuously reevaluated as the analysis continued. The aim of the subcategories and 

categories was to be as internally homogenous as possible (grouped codes were 

aggregated appropriately, enabling coherent categories) and externally heterogeneous 

(categories were mutually exclusive) (29). In the fifth and final step, an interpretative 

theme that could be identified across categories, was abstracted from the underlying 

(latent) content.   

 

All interviews were coded and categorized by MA. One of the interviews was also 

independently coded by SL in order to verify the analysis and provide triangulation. As 

part of the triangulation SL and KW read a few of the interview transcripts each, and 

organisationing and labelling of subcategories and categories were continuously 

discussed and modified throughout the process until consensus was reached. The analysis 
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was first performed in Swedish, and then the categories, subcategories, theme and quotes 

were translated into English. Examples of the analysis process are shown in Table 2. 

 

Table 2. Examples of the analysis process with meaning units, condensed meaning units, 

codes, subcategories, categories and theme.    

Meaning unit Condensed 
meaning unit 

Code Subcategory Category Theme 

So I think. . .    
Yes, it’s quite 
reassuring to 
have someone 
there giving you 
support. 

Reassuring to 

have someone 

giving support 

Someone 

giving support 

Sense of security 

 

 

 

 

 

 

 

 

 

Increasing 

control over 

the disease 

 

 

 

 

 

 

 

 

A 

transitioning 

towards 

increased 

control and 

security 

And sometimes 
you get 
confirmation 
that you’re           
that it’s how 
you thought it 
was. 

Sometimes you 

get confirmation 

that it’s how 

you thought 

The system 

confirms 

feelings 

Increased 

awareness 

 

Sometimes I 
think you don’t 
want to…  it’s 
like you don’t 
want to admit 
that you’re 
actually as ill as 
you’re feeling 

Think that you 

sometimes don’t 

want to admit 

how ill you’re 

feeling 

Don´t want to 

admit illness 

Management of 

the disease 

 

I think (the 
checks) are a bit 
too often, when 
they’re twice a 
day, I mean 
those days when 
you have to do 
two exhalation 
tests. 

Sometimes I 

think the testing 

is too often 

Too often 

Need for 

simplification 

 

 

 

 

 

 

 

 

 

 

 

Facing 

enablers or 

barriers 

 

Because the 
actual measuring 
part, that’s done 
very quickly. 

 

Taking the 

measurements 

goes quickly 

 

 

 

Quick 

measurements 

 

Easy to use 

I’m maybe 
especially 
worried that I’ll 
do something 
wrong, that I’ll 
delete 
something or . . 
. you know 
that’s already be 
done. 

I’m especially 

worried about 

doing something 

wrong 

Unsure about 

using the 

system 

Insecurity in 

management 
Worried about 

deleting 

something 

Worried about 

ruining data 

Ethical considerations 

The project was approved by the Regional Ethical Review Board in Umeå, Dnr: 2013-187-

31Ö, and followed the principles of the Declaration of Helsinki (33). Before participation 

in the study the participants were informed both orally and in writing of the possibility to 
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withdraw from the study at any time without having to declare any reason and they were 

guaranteed no future inconvenience when seeking healthcare. Written consent was 

obtained from all participants. Findings are presented on a group level and quotes are 

presented in order to prevent identification of individuals. The recorded interviews and 

transcripts were stored at a different location than the list of the participants’ names with 

corresponding codes. Participation in the study came with no benefit for the patients, no 

financial compensation was given except for eventual travel expenses.  

Results  

During analysis, one theme, four categories and 13 subcategories were formulated as 

shown in Table 3. The categories are presented with the subcategories embedded in the 

text, exemplified with quotes from the participants.  

“A transition towards increased control and security” 

The theme “A transition towards increased control and security” that runs through the 

categories and subcategories was formulated during the analysis. Participants expressed 

initial feelings of insecurity, both in practical aspects using the telemonitoring system as 

well as regarding their disease. The telemonitoring system could reinforce and confirm 

the participants’ own feeling of current state of health which they reported not being able 

to fully trust without the telemonitoring system confirming the feeling. Both the external 

support from healthcare and the increased self-knowledge achieved by recording 

symptoms seemed to give a deeper understanding of the individual variability. 

Furthermore, the practical management of the telemonitoring system became easier with 

time as it became a regular routine.  

Table 3. Theme, categories and subcategories. 

 
Theme A transition towards increased control and security 
Category Facing 

enablers or 
barriers  

Increasing control 
over the disease 

Providing easy 
access to care 

Affecting 
technical 
confidence or 
concern  

Sub-category Easy to use Sense of security 

 

Complement to 

healthcare 

 

Concerns about 

technical failures 

 

 Need for 

simplification 

 

Increased awareness 

 

Diverse thoughts on 

confidentiality 

 

Negative feelings 

about 

technology 

 

 Information 

needed 

 

Management of the 

disease 

 

Importance of human 

contact 

 

Increased 

technical 

confidence 

 

 Insecurity in 

management 
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Facing enablers or barriers 

This category represents the participants’ experiences of using the telemonitoring system, 

describing the enablers and barriers identified. It was found easy to use and time efficient 

whereas the barriers included a common perception of insufficient information, a feeling 

of insecurity and practical difficulties when using the equipment.  

The system was considered easy to use, easy to learn and time efficient, implying a 

general contentment among the participants. The information and practical guiding 

provided when receiving the system was perceived as sufficient, since the equipment itself 

was regarded as rather self-explanatory. Furthermore, the questions about symptoms 

were considered comprehensible and quick. Technical management was regarded as not 

posing any difficulties with the few technical failures experienced interpreted as being 

self-inflicted due to “mishandling”. The opinion was that the system worked in the 

manner that was expected. Moreover, participants wished to continue using it after the 

study was completed. It was difficult to suggest any areas of improvement: ”That’s to say 

the system itself worked perfectly, there were no problems.” 

On the contrary, a need for simplification was requested with a few areas of 

improvement identified. For one, the language was perceived as difficult to understand, 

which made the task of interpreting and answering questions challenging. Secondly, it 

was considered to be time consuming and performing the tests was considered physically 

demanding especially in the mornings. Some experiences were feelings of exertion and 

pain during test sessions: “It is quite exerting when you try so hard, I can get chest pains 

afterwards and it’s the same when I’ve been at the hospital and done the tests.”  This was 

regarded as impacting daily life in a negative manner. Participants reported a feeling of 

being “chained” to the system, since thoughts on the system and remembering to perform 

the tests were always present. This could lead to a feeling of being “fed up” and a wish for 

“a break” from the system. Since the telemonitoring system was considered “bulky” and 

unportable, it was perceived as difficult to take the system along when traveling.  

Information was needed, as insufficient information was raised as another area of 

improvement. A common problem identified was that information once provided was 

easy to forget. Hence, the desire for repeated information, both orally and in writing, and 

to test the system under supervision was also expressed in order to master management. 

In some cases the purpose with using the telemonitoring system was unclear which 

suggests the need of more information regarding the purpose. It was expressed that ”the 

system is good if it is useful”. It was perceived as difficult interpreting the results of the 

tests, both numbers and charts, which made it difficult to notice eventual changes. A wish 

to receive information on what normal healthy individuals perform in these tests 

compared to individuals with COPD was implied: “I know I have poor expiration values 
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but just how poor and compared to some one who’s healthy, you can’t see that on these 

graphs.”  

Insecurity in management of the equipment was another barrier reported. 

Participants expressed a general feeling of insecurity handling and managing the system 

properly and a fear of damaging the system. Whether the system would work properly or 

not was something on their mind. Questions arose regarding whether the information was 

sent or not, expressed as: ”But the only thing I’ve maybe felt sometimes. . . I wonder 

whether they receive the information?”.  When technical failures occurred, participants 

experienced a feeling of insecurity not knowing whether it was an error in the system 

itself or if it was caused by inadequate management.  

Increasing control over the disease 

This category captures that telemonitoring provided increased control over the disease if 

the participants felt confident in managing the system and interpreting the results. This 

increasing control subsequently affected their management of the disease.  

A sense of security for the participants came from a feeling of being ”looked after” by 

healthcare professionals. It felt valued, safe and comforting to be under surveillance, that 

someone else could monitor the physical parameters and get in touch if there were any 

signs of worsening: “Yes, it’s almost nice that there’s someone there. . . it gives a feeling of 

security”. It was not perceived as a certainty that the participant him/herself would notice 

a deterioration in symptoms which made the telemonitoring system a complement. 

Something that was believed to increase the sense of security and decrease worries that 

data had not been transmitted was feedback from healthcare professionals and it was 

considered extra important in the beginning of telemonitoring: ” I would maybe like them 

to, yes, that they sent me a graph of the results so I could see how the last month has 

been”, “you know sometimes it would be nice to hear that. . my god this looks really 

good. It works.” The manner in which feedback was given was not considered important 

as long as feedback was provided.  

Participants reported an increased awareness of the variability of symptoms and 

expressed that telemonitoring could confirm how they felt on better or worse days, thus 

increasing self-knowledge: “I can see in clear text how things are”. Moreover, when the 

system confirmed the feeling of being stable in the disease, it could lead to increased 

confidence: “But also when it confirms that I’m better and so on and I become more 

active. That I dare do more”. The monitoring of symptoms was perceived as making it 

easier to understand how the body responded to physical tasks. Most participants found 

monitoring their symptoms interesting and fascinating, measuring saturation was even 

performed more often than necessary for the study since it was of particular interest and 
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familiar. Apart from confirming, an experience was that the system could cause 

insecurity, for example when the saturation device showed abnormally low values. 

Furthermore, the system was identified as enabling early treatment of exacerbations 

which was found valuable: “So you get a little hint that something’s wrong. And that can 

be corrected just by taking some medicine or . . . in many cases.”  

Consequently, increased awareness could impact on management of the disease for 

example by adjusting medicine: “I had a very high pulse during an earlier period and a 

low saturation level. Then I started taking cortisone and antibiotics and got better.”  The 

decision whether or not to seek medical help could be confirmed by the home 

telemonitoring system. A recurrent trait was the reluctance of seeking medical help 

expressed as: “I’ve waited almost until I’m really bad”. The participants’ explained the 

reluctancy by emotions such as not wanting to be an inconvenience or bothersome to 

healthcare professionals. Participants reported that with the system confirming 

deterioration in symptoms it could strengthen the decision to seek medical care earlier. 

On the other hand, others reported no change regarding interpretation of symptoms and 

activities of daily living.  

Providing easy access to care 

A positive approach to technology marked this category with the home telemonitoring 

system perceived as a promising complement to existing care for both patients and 

healthcare in terms of using resources properly and subsequently minimising 

unnecessary healthcare visits.  

Primarily, the home telemonitoring system was perceived as a complement to 

healthcare. Secondly, participants appreciated the fact that the number of journeys, 

often perceived as long and stressful, could be decreased: ”You can do it like this and then 

not have to go away (to the hospital or healthcare centre)”. eHealth was not considered 

separate from ordinary care but integrated with it. Participants considered technology on 

the rise and visualised an opportunity to complement the telemonitoring system with 

video conference calls, perhaps providing better access to healthcare. eHealth was 

perceived to enable management of deterioration of symptoms at home and provide easy 

communication with healthcare. The telemonitoring system was believed to be able to 

help patients with COPD in the future: “Because if you think about those who maybe live 

further inland and don’t have a hospital close-by, then I think that it’s. . . They can feel 

more secure having a computer system like this at home.” 

The telemonitoring system generated diverse thoughts on confidentiality when it 

came to transmitting data electronically. Some expressed no concerns: “There’s 

information that is more sensitive... But I mean this, so what? I’ve got COPD, okay, lot’s 
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of people know that”.  Hence, it was considered less harmful sending data regarding 

health parameters than paying bills online which some participants reported as being 

unthinkable. Others expressed the opposite and considered it risky sending information 

electronically with concerns reported regarding possible cyberattacks, imposters and 

information leaking. 

The importance of human contact was emphasised, a healthcare professional who 

can be easily contacted for counselling and guidance. What was perceived as most 

important was “Knowing that you can get in touch either by telephone or internet”. A 

concern was that the increased usage of technology resulted in decreased human contact: 

“That’s terrible. Because I want someone to talk to, I want an answer when I ask about 

something.” In addition, having access to a multi-professional team and being able to 

contact different healthcare professionals was considered valuable: “That you’ve got this. 

. . that you’ve got a contact net with several people”  

Affecting technical confidence or concern 

This category encompasses a process from uncertainty to increased confidence and 

interest. Participants´ initial uncertainty shifted to increased technical confidence and 

ability to manage the system. Positive new experiences and increased self-knowledge 

were expressed whereas other experienced new emerging technology as threatening.  

 
That the system caused concerns about technical failures was a common perception 

among the participants. The experienced failures led to questions about what caused 

them. Participants reported feelings of frustration, anger, irritation and disappointment: 

“And if that doesn’t work. That ‘s when I feel disappointed”. Furthermore, participants 

found it worrying not knowing if the system would work properly or not: “So that’s 

always at the back of your mind – I hope it works today.”  

Participants expressed negative feelings about technology, describing concerns 

about the increasing amount of technology in society and healthcare. New technology was 

perceived as “horrible” and difficult to learn. Learning new technology was perceived as 

difficult and new technology was even described as “horrible”: “Terrible. . I don’t know 

anything about computers whatsoever.” An interest in technology was perceived as 

essential in order to learn new technology, some expressed an unwillingness to get 

familiarised with technology and a scepticism regarding new technology in general and in 

healthcare in particular. Furthermore, participants expressed a belief that increasing age 

increased difficulties in learning new technology.  

Others reported how using technology increased technical confidence. With 

increasing familiarity the system became easier to use and a routine. To integrate the 
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telemonitoring system into real life seemed easier when it had become a routine and with 

increasing use of the system participants also perceived better function: “But now I’ve got 

a routine for it so I think it works really well”. An attitude of wanting to ”keep up” with 

technology development seemed to result in an increased interest in technology and 

subsequently a lower threshold for using it: “You have to learn because, even if you're not 

interested you just have to learn, otherwise you won't keep up.” Participants reported 

that they had plans or had already decided to purchase a tablet. 

Discussion 

The aim of this study was to illuminate perceptions on the use of home telemonitoring in 

patients with COPD. The main results are represented by the theme “A transition 

towards increased control and security” which symbolises the participants’ development 

during the duration of the study.  

Participants in our study experienced insecurity in management and perceived concerns 

about technical failures. Our findings that the lack of knowledge about how to interpret 

the data led to increased insecurity is supported by a previous study (18). However, an 

interesting finding of a transition process was made among our participants. During the 

study the telemonitoring system became easier to use, thus leading to increased technical 

confidence and a newfound interest in technology with participants expressing plans of 

purchasing new technology such as tablets. It can be argued that this transition was only 

seen in the already technology-friendly group of participants but there was generally a 

feeling of concern at the beginning of the study. Williams et al. (19) found that despite 

initial concerns, patients were able to use a telemonitoring system effectively regardless of 

previous experience. In agreement with our study participants in the Williams’ study (19) 

received minimal training in using the equipment prior to onset. The study by Williams et 

al. (19) however has a few dissimilarities compared to ours; the interviews were 

conducted after six months which gave the participants a longer period of time to use the 

telemonitoring system. The application itself was also different as it included multimedia 

educational and self-management materials. The physical parameters were followed 

using a symptom diary and pulse oximetry (19). The use of a spirometer provides 

additional health parameters, but the performance of the tests can be an extra effort for 

the participants. The findings from our study are promising since the application was 

mainly considered easy to use despite the extra physical effort the spirometer test 

required. Another finding was a general request for an extra function, for example 

videoconference calls, complementing the telemonitoring system since participants 

expressed the importance of being able to contact healthcare. Only positive attitudes 

towards complementing the telemonitoring system with videoconference calls were 

found. This is an interesting finding considering that Harrison et al. (34) in a study from 
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2006, a qualitative evaluation of patients’ perceptions of teleconsultations, found that 

participants expressed a sense of alienation from videoconference. They also experienced 

problems in the patient-doctor communication, in that they felt they had not been seen 

and that the consultation felt artificial. However, it can be argued that quite some time 

has elapsed since the year 2006. Technology is more common now and the use of 

smartphones has dramatically increased (35-36) which may suggest that the general 

population is now more accustomed to video calls compared to then. A recent review on 

telemonitoring to manage COPD by Kruse et al. (37) states that as more service options 

were added to the telemonitoring devices, including videoconference and phone support, 

a reduction in hospital admissions due to exacerbations was noticed. 

Participants reported increasing control over the disease and a sense of security, which 

impacts on management of the disease. According to Funnell et al. (38), empowerment is 

defined as helping people to discover and use their own innate ability to handle their 

disease. It can be said that an increased sense of security, deeper understanding and 

more competence in self-management may result in empowerment. In our study, the 

monitoring of symptoms which confirmed the patients’ own feelings seemed to increase 

resources to deal with symptoms and respond to them, subsequently facilitated the 

decision to seek or not seek healthcare. It can be said that the enhanced knowledge and 

increasing control over the disease can contribute to increased self-management which 

findings by Nissen et al. (17) supports. Our study also shows the value of being under 

supervision from a healthcare professional which gives a sense of security. Similar to our 

study, Korpershoek et al. (39) stated that telemonitoring should not replace the patients’ 

own feelings or undermine their decisions. On the contrary, telemonitoring should only 

confirm an underlying feeling of being okay or not, thus functioning as a support to 

improve self-management (39). Our participants appreciated the possibility of detecting 

exacerbations early and acting on them. This confirms findings from a previous study in 

which participants were reassured by the idea that the system could detect impending 

exacerbations and provide objective evidence to seek healthcare in time (20). In addition, 

it has been confirmed that telemonitoring in COPD has the potential to detect early onset 

of exacerbations (40).  

Participants in this study reported a large diversity of attitudes and experiences of the 

telemonitoring system. Telemonitoring and eHealth solutions were considered good for 

both patients and healthcare and were perceived as having the potential to complement 

existing healthcare. The findings of this study suggest that eHealth can function as 

complement to healthcare. Participants expressed beliefs about how eHealth solutions 

can result in better access to healthcare using digital consultations with healthcare 

professionals. This supports recent findings by Nymberg et al. (41) who found that 
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patients perceived eHealth as an improvement, an alternative or a complement to the 

existing healthcare system. Our study shows that participants perceived the opportunity 

of the telemonitoring system to replace visits to a healthcare centre thus minimising 

traveling which was considered strenuous. This finding implies that eHealth solutions 

could be extra beneficial for patients who live far away from healthcare. This is in line 

with results of other studies that have concluded that enhanced access to care were 

especially useful in rural areas with restricted access to healthcare (42-43). Other studies 

have also identified travel as one barrier for patients with COPD receiving pulmonary 

rehabilitation since difficulties attending are related to poor mobility, lack of transport 

and cost of travel (44-45). Moreover, telemonitoring can reduce the economic burden of 

COPD if it can replace visits to an outpatient clinic or prevent hospitalisations due to 

exacerbations (15, 46). Lisspers et al. (46) concluded that hospital care is the largest 

component of the total costs with frequent exacerbators having higher healthcare costs. 

McLean et al. (15) indicated that telehealth care-based models of COPD care significantly 

reduce emergency department visits and hospitalisations. There may also be an 

environmental aspect to it. Telemonitoring generates far fewer carbon emissions than 

traditional healthcare where patients must travel to hospitals or healthcare centres (47). 

Therefore, making telemonitoring a natural complement to traditional healthcare can 

make an important contribution to reduce the greenhouse gas emissions fuelling climate 

change.  

Furthermore, our study shows that the importance of human contact was emphasised 

among participants. Advantages with eHealth were observed but the importance of 

human contact was clear. This implicates that when it comes to the implementation of 

new technology in healthcare, the acceptance may be greater when it is presented as a 

complement and not as a replacement of personal care, which is in line with previous 

studies (39, 41, 48). Nilsson (49) argues that it is not ethically correct to replace the in-

person contact with eHealth as the human contact and the meeting are of importance. 

This study shows that direct contact to a healthcare professional who knew the patient 

and gave prompt response to symptom deterioration, questions or concerns was 

important for the participant´s sense of security. This is further supported by findings of 

Korpershoek et al. (39) who performed a qualitative study with focus group interviews of 

healthcare professionals and patients. They found that the telemonitoring should be 

complementary to regular healthcare contact because the personal contact with a 

healthcare professional was considered very important (39).  

 

The present study has enlightened the participants’ perceived barriers and enablers for 

accepting new technology. These barriers and enablers are in line with a review by Gorst 

et al. (50), aiming to assess levels of uptake of home telehealth in patients with heart 
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failure and COPD, as well as perceived barriers and enablers. The enablers found in our 

study are similar to those reported in Gorst´s review (50), with improved self-care, 

increased access to healthcare and improved health knowledge not being explicit results 

in our study. In addition to the enablers described above we also found barriers such as 

technical problems, technology anxiety, a need for technical support, insufficient 

information and finding it to be a repetitive process. However, there are some discrepant 

findings. Gorst et al. (50) found that believing telehealth to be unnecessary and 

preference for in-person care were barriers. Another review by Kruse et al. (37) found that 

multiple factors were identified as both enablers and barriers, but not by the same 

authors, further illustrating the complexity. The most important enablers identified were: 

reduced need for in-person visits, better disease management and better patient-provider 

relationship. Important barriers were low-quality data, cost and increased workload for 

healthcare professionals. 

In summary, the participants in our study expressed both negative and positive attitudes 

and emotions regarding telemonitoring. This indicates that telemonitoring, and perhaps 

eHealth tools in general, should be tailored to fit different patients and marketed with 

different strategies in order to achieve successful implementation. Another study 

performed in Sweden indicates that an important factor for successful implementation is 

that the system meets the patients’ perceived needs and fits their self-image (51). 

Therefore, including potential users at an early stage in the development, so called co-

creation, could be beneficial. This is supported by findings of a meta-synthesis by Brunton 

et al. (52). A recent study by Tistad et al. (53) concludes that involvement of the user 

groups can strengthen the potential for the tool to be adopted in everyday life and clinical 

practice (53). With this in mind, a weakness in our study is the fact that the participants 

were not part of the development of the telemonitoring system. By using co-creation 

perhaps negative emotions and feelings of concern and insecurity could have been 

reduced.  

Strengths and limitations 

During the process of data collection, analysis and description of this study, we have 

strived for trustworthiness (23) in several ways. First, in the process of ensuring 

credibility (23), we strived for a maximum variation sample. However, the recruiting 

process was difficult, especially when it came to achieving gender balance. An unequal 

number of men and women was found for the study with fewer men. It was difficult 

recruiting men to the larger project, they had a greater tendency to decline participation 

compared to women. Therefore, towards the end the authors strived to include more men 

in order to equalise the gender balance. The reason why more men declined is unknown, 

it is in contrary to two previous studies in which there were either no significant gender 
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difference (54) or actually more females than males who refused to participate (55). Two 

of the interviews were short with contented participants with few areas of improvements 

to address. The rest of the interviews were 25-45 minutes. In summary, all of the 

interviews contributed with depth to the material. Triangulation was performed between 

researchers with varying competence, methodological backgrounds and insider/outsider 

perspectives, which is a strength of this study. The author (MA) never met any of the 

participants. The interviews were performed by (SL) and transcribed by her or a 

professional transcriber. This is both a strength and a weakness of the study as the author 

(MA) had the outsider-perspective. In order to obtain a deeper understanding of the 

material the author (MA) listened to the audio files and read the transcribed material 

several times and the interviews were checked for accuracy by the author (MA). Within 

qualitative research, produced knowledge is considered to be dependent on the context, 

time and the researcher’s values (56). The author of the study (MA) has experience from 

working with people with COPD, which enhanced the analysis process. In order to 

increase dependability a semi-structured interview guide was used (28). To obtain 

transferability (23) we have presented a thorough description of the method used and 

justifications why, and fulfilled the standards required for reporting qualitative research 

(25). Results have been presented in text, graphically and with supportive quotations 

which enhance transferability (23). In order to minimise the risk of mistranslation of the 

quotations, a physiotherapist with English as a mother tongue and excellent knowledge in 

Swedish was used as translator. The project was approved by the Regional Ethical Review 

Board in Umeå, and followed the principles of the Declaration of Helsinki (33). No quotes 

containing personal or sensitive information were chosen. 

Implications 

This study implies that there are many perceived barriers as well as enablers when it 

comes to the implementation of telemonitoring for patients with COPD. It is important 

not to withhold information, the participants must understand the aim and be fully 

informed and educated in the system. Appropriate training and access to prompt support 

is needed.  

Furthermore, the results of this study can hopefully assist future research on 

telemonitoring, particularly in the design of user-friendly systems as well as tools to 

predict which patients are most likely to find the equipment useful. This study has 

contributed in illuminating the users’ perspective on a telemonitoring system, which is an 

important perspective in the process of successful implementation. In addition, the 

results of this study indicate that telemonitoring may have a potential role in being a 

valuable complement to existing healthcare. It is known that patients with COPD are not 

receiving the healthcare they should (57). Considering this, and the fact that COPD is the 
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third leading cause of death (2) it would be unethical not to further explore eHealth-

solutions such as telemonitoring since it can contribute to more equity in healthcare.  

In summary, additional research is needed regarding eHealth solutions and their 

development for successful implementation bearing in mind the complexity of the 

enablers and barriers. The use of co-creation is a promising method. Furthermore, more 

research is needed for optimising them to detect exacerbations. It is also necessary to 

explore the use of eHealth solutions from a gender perspective. 

Conclusion 

Participants in this study described mixed feelings about telemonitoring. Concerns were 

raised on technical errors, insufficient information and the ability to cope with 

technology. However, this study implicates a transition towards increased control and 

security with telemonitoring leading to increased self-knowledge and a sense of security 

being under surveillance of healthcare professionals. In order to improve further 

development and implementation of telemonitoring several actions are needed such as 

improved patient education and the use of co-creation. Moreover, telemonitoring should 

be viewed upon as a complement to existing care bearing in mind the importance of 

human contact. If properly implemented, telemonitoring has the potential to contribute 

to early detection of COPD exacerbations and improved equity in care for patients with 

COPD. 
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Appendix 

Chronic Obstructive Pulmonary Disease (COPD) is defined as a "common, preventable 

and treatable disease that is characterized by persistent respiratory symptoms and airflow 

limitation that is due to airway and/or alveolar abnormalities, usually caused by 

significant exposure to noxious particles or gases." (1). COPD is a major public health 

problem with a prevalence of nearly 10 % in the Swedish adult population (2-4). The 

prevalence is increasing worldwide. According to the World Health Organization (WHO), 

COPD was the third leading cause of death in the year of 2016 (5). Most deaths in COPD 

occur in countries ranked as low- and middle-income countries (6). In Sweden around 

3000 persons per year die due to the disease, a majority are women (7). Common 

symptoms are dyspnea, coughing and/or sputum production. The physical capacity is 

decreased (1). Previously it was a more common disease among men. However, since 

more women in high-income countries smoke tobacco and women in low-income 

countries are more exposed to indoor air pollution, the disease is now almost equally 

affecting men and women (6). De Torres et al. (8-9) have presented interesting gender 

differences in how the disease manifests. There is greater dyspnea and quality of life is 

more impaired in women than men even though there is no difference in the degree of 

physiological impairment (8-9). COPD is considered a multi-component disease involving 

much more than only the lungs, it has many systematic consequences, for example 

cardiovascular diseases (1,10). A majority of COPD-patients, over 80%, have at least one 

chronic comorbidity (11). Comorbidities such as depression and osteoporosis are common 

(1). Raherison et al. (12) could in an observational study show that osteoporosis, 

depression and anxiety were more frequently co-morbidities in the female COPD-patients 

(12). All of these factors impact survival and quality of life (1). 

Exacerbations 

An exacerbation is defined as an acute worsening of respiratory symptoms resulting in 

additional therapy (13). It may be triggered by respiratory infection, viral or bacterial. 

Pollution or changing temperatures may also trigger or amplify exacerbations (14-15).  

Exacerbations are usually associated with increased airway inflammation, increased 

mucus production and marked gas trapping. These physiological features lead to 

increased dyspnea which is the key symptom (1). Exacerbations reduce physical activity, 

although the exact mechanism of decline is unclear (16). Furthermore, frequent 

exacerbations accelerate the decline in physical activity (16). Hospitalisation due to 

exacerbations results in decline in functional and physical ability with decreased muscle 

strength and postural steadiness. At the 1-month follow up after discharge the 

impairment had increased (17). Waschki et al. (18) found a linear association between 

physical activity and mortality in a prospective cohort with 170 participants. Each 0.14 

increase in physical activity level was associated with a lower risk of death (18). Therefore, 
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patients with COPD should be encouraged to increase their physical activity level (15). 

Treatment of exacerbations can be medication such as bronchodilators, steroids and 

antibiotics. Oxygen therapy, pulmonary rehabilitation and non-invasive mechanical 

ventilation are examples of other treatments (13). Exacerbations account for most of the 

COPD burden on the healthcare system (1). Anxiety, depression and fatigue are also 

associated with exacerbation (16). It is known that severe exacerbations that require 

hospitalisation increase mortality (19). A history of previous exacerbations is an 

important predictor of frequent exacerbations (20). Readmission within a month after a 

COPD exacerbation is correlated with an increased risk of mortality (21). Studies have 

shown that COPD exacerbations reduce physical activity, both exacerbations requiring 

hospital admission (22-23) as well as non-hospitalised exacerbations (16). The principal 

goal should be to prevent the first exacerbation. If this is not possible, it is essential to try 

and prevent subsequent exacerbations (1). COPD is a socioeconomic burden. Annual 

societal costs of COPD in Sweden in 2010 were estimated at €1.5 billion with indirect 

costs higher than the direct cost of COPD. A reduction in exacerbations could reduce the 

socioeconomic burden (24). A systematic review from 2009, covering 22 studies from 

1998 through 2008, on telemonitoring for chronic conditions showed that telemonitoring 

can be cost saving though the studies included were of generally low quality (25). 

Telemonitoring 

Telemonitoring is defined as “the use of electronic information and communications 

technologies to provide and support health care when distance separates the participant” 

(26). According to Global Initiative for Chronic Obstructive Lung Disease (GOLD) (1), 

self-management should involve patients in monitoring signs and symptoms of their 

disease. (1) With the use of telemonitoring patients can record and transmit their 

symptoms and physiological measurements regularly to clinicians who can supervise 

them from a distance. Technical equipment for recording physiological measurements at 

home may include spirometers and pulse oximeter. The symptoms are scored. If the total 

score is above an agreed level or if physiological measurements are not within certain 

limits the clinician is alerted (27). Early detection and treatment of exacerbations can 

reduce the number of in-hospital treatments of exacerbations and improve quality of life 

(27-28). 

 

The US company Cisco estimate that in 2020 there will be 1,5 mobile devices per capita, 

meaning that the number of mobile-connected technical devices is larger than the 

world´s population (29). In Sweden, a majority of people over the age of 76 use internet 

(30). The development of telemonitoring interventions for self-management of chronic 

conditions is therefore a promising strategy.  
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Pulmonary rehabilitation 

According to a recent Cochrane-review there is high-quality evidence for a moderate to 

large effect of pulmonary rehabilitation (PR) after an exacerbation. The outcomes were 

health related quality of life and exercise capacity (31). Spruit et al. (32) define PR as “a 

comprehensive intervention based on thorough patient assessment by patient-tailored 

therapies that include, but are not limited to, exercise training, education, self-

management intervention aiming at behaviour change, designed to improve the physical 

and psychological condition of people with chronic respiratory disease and to promote the 

long-term adherence to health-enhancing behaviours.” (32). The effect of PR has been 

evaluated by many researchers. It has been found to result in clinically relevant 

improvements in quality of life, lower-limb muscle strength, exercise performance and 

balance (31). Unfortunately, few patients take part in PR due to limited access (33). 

According to Wadell et al. (34) 0,2 % of COPD patients in Sweden took part in a hospital-

based PR program in 2011. 34 % of the patients offered declined participation (34). 

Shioya et al. (35) showed that the effect of PR is unclear. Other interventions may be 

necessary (35).  

Physical activity and telemonitoring 

The Global Initiative for Chronic Obstructive Lung Disease guidelines recommend regular 

physical activity for all persons with COPD (1). Patients should be encouraged to increase 

physical activity levels since it is an important factor in preventing exacerbations (15). 

Telemonitoring is not limited to only recording and transmitting symptoms and 

physiological measurements but can also include physical activity. Zanaboni et al. (36) 

recently published an article aimed at evaluating the feasibility of long-term exercise 

maintenance in COPD. Ten participants were equipped with a folding treadmill and 

performed weekly meetings with a physiotherapist by using video conference equipment 

(36). The authors concluded that long-term exercise maintenance using telemonitoring is 

feasible. It may decrease healthcare utilisation by improving quality of life and physical 

performance. The study was not a randomized controlled trial comparing long-term 

exercise maintenance via telerehabilitation to usual care, which must be taken into 

consideration when judging the impact of the findings. Furthermore, the number of 

participants was small. However, the results are somewhat promising and encourage 

more research. In a pilot study 20 participants logged their exercise and symptoms, and it 

was found that keeping track of their exercise helped them to maintain their activity level 

(37). 

Patients´ perspective on telemonitoring 

Previous studies on telemonitoring for COPD-patients have shown modest and discrepant 

results. Cartwright et al. (38) concluded that telemonitoring had no effect on health-
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related quality of life, anxiety or depressive symptoms over 12 months (38). McLean 

suggests that telemonitoring can reduce emergency department visits and hospitalization 

(39). Some studies have investigated the patient´s perspective using a quantitative 

method with questionnaires focusing on quality of life, depression or anxiety (38, 40). 

McLean et al. (40) published a systematic review of ten studies (including RCT-studies) 

with the aim to evaluate the effectiveness of telemonitoring for COPD compared to face-

to-face usual care. The telemonitoring interventions consisted of obtaining data from 

individual patients, for example symptom score and oxygen saturation level, which was 

transmitted over a distance by information and communication technology. The data was 

assessed by healthcare professionals providing personalised feedback. The primary 

outcomes were the number of exacerbations, quality of life, emergency department visits, 

hospitalisations and deaths. Telemonitoring was defined as “healthcare at a distance, 

involving the communication of data from the patient to the health professional, usually a 

nurse or a doctor, who then processes the information and responds with feedback 

regarding management of the disease” (40). The review concluded that telemonitoring 

may have a positive impact on quality of life, number of hospital admissions as well as 

non-institutional visits. However, the impact of telemonitoring alone cannot be 

distinguishable as telemonitoring was in many cases supplemented by additional 

interventions. The additional interventions were for example telephone follow-ups or 

consultations with medical professionals face-to-face (40). 

 

Several qualitative studies (41-45) have explored patients´ perceptions on the use of 

telemonitoring interventions. There is a large variation in the area of focus in the studies 

and the duration of interventions (from three to six months) (41-45). The interventions 

also varied, in some studies interventions are not limited to submitting readings but 

include video consultations. Previous interview studies have shown ambivalent results 

(41-45). At one end of the spectra, patients experienced positive feelings such as 

becoming more aware of symptoms thus leading to earlier recognition of exacerbations, 

and a feeling of empowerment (41). The patients became more aware of the variability of 

their symptoms and more encouraged to participate in self-management behaviour (43).  

On the other hand, negative aspects were also detected, some patients felt anxious when it 

came to interpreting data. Some also experienced the telemonitoring equipment as a 

reminder of their illness, ageing and a threat to independency, thus evoking negative 

feelings. Others believed that telemonitoring could threaten the relationship between 

patients and healthcare professionals (42). The patients described that they were satisfied 

with the current services and preferred their existing relationships with healthcare 

professionals (45).  
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Reviews on telemonitoring interventions show mixed results, a review by McLean et al. 

(39) including 10 RCT studies found that, in COPD, telemonitoring can significantly 

reduce the risk of emergency department visits and hospital admissions though there was 

little effect on the risk of mortality (39). One of the included RCTs looked at exacerbations 

and found a decline in exacerbation rates in the intervention groups (46). Polisena et al. 

(25) performed a cost-effectiveness analysis of home telemonitoring programs including 

22 studies. Although the studies were not of high quality the author still concluded that 

telemonitoring has the potential to reduce costs (25). Bolton et al. (47) included only two 

RCTs and four other studies in their review. The interventions were not described in 

detail, the participants were heterogenous and the studies were underpowered. Outcome 

measures were diverse as were the interventions. Since the studies were considered 

biased Bolton et al. (47) concluded the benefit of telemonitoring not proven. Cruz et al. 

(48) performed a systematic review of nine articles. In two of them the interventions were 

associated with a reduction of exacerbations. Telemonitoring appeared to have a positive 

effect in reducing exacerbations, hospitalisations and improving quality of life (48). 

Lundell et al. (49) performed a systematic review and meta-analysis of 9 RCTs with the 

aim of investigating the effects of telemonitoring on physical activity level, physical 

capacity and dyspnea and describing the interventions. The telemonitoring used in the 

studies consisted of information, feedback, reporting by phone, internet or mobile phone 

combined with exercise and education. The review concluded that the use of 

telemonitoring may lead to increased physical activity level (49).   
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