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Original paper

Why does the provision of home
mechanical ventilation vary so widely?

Knut Dybwik1, Terje Tollåli2, Erik Waage Nielsen1,3 and
Berit Støre Brinchmann4

Abstract
There is wide variation in the provision of home mechanical ventilation (HMV) throughout Europe, but the
provision of home mechanical ventilation can also vary within countries. In 2008, the overall prevalence of
HMV in Norway was 19.9/100,000, and there were huge regional differences in treatment prevalence. The aim
of this study is to find explanations for these differences. We gathered multidisciplinary respondents involved in
HMV treatment from five hospitals in five different counties to six focus group conversations to explore
respondents’ views of their experiences systematically. We based the analysis on grounded theory. We found
that uneven distribution of ‘‘enthusiasm’’ between hospitals seems to be an important factor in the geographical
distribution of HMV. Furthermore, we found that the three subcategories, ‘‘high competence,’’ ‘‘spreading com-
petence,’’ and ‘‘multidisciplinary collaboration,’’ are developed and used systematically in counties with ‘‘enthu-
siasm.’’ This culture is the main category, which might explain the differences, and is described as ‘‘wise
enthusiasm.’’ The last subcategory is ‘‘individual attitudes’’ about HMV among decision-making physicians. The
most important factor is most likely the uneven distribution of highly skilled enthusiasm between hospitals.
Individual attitudes about HMV among the decision makers may also explain why the provision of HMV varies
so widely. Data describing regional differences in the prevalence of HMV within countries is lacking. Further
research is needed to identify these differences to ensure equality of provision of HMV.
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Introduction

The Universal Declaration of Human Rights states

that all humans are legally obligated to have fair and

equal access to health care. The Eurovent survey of

home mechanical ventilation (HMV) in Europe

showed a substantial variation between countries in

the likelihood of patients with chronic respiratory fail-

ure receiving HMV,1 but the provision of home

mechanical ventilation can also vary within each

country. In 2008, the national treatment prevalence

for home mechanical ventilation in Norway was

approximately 19.9/100,000.2 There are considerable

regional differences in treatment prevalence of

HMV,2,3 despite the fact that the prevalence of condi-

tions leading to chronic ventilatory insufficiency is

unlikely to vary significantly. To date, there has been

no research on the causes of these differences. Other

than Scandinavia, there is lack of data describing

regional differences in prevalence of HMV within

countries. Studies from Sweden have also revealed

large regional differences in treatment prevalence of

HMV.4,5 In these studies, no systematic research into

the causes of these differences was conducted, how-

ever, the authors have suggested some likely explana-

tions. A statistically significant connection between

the relative number of pulmonologists and the number

of home-ventilated patients was presented as a
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possible explanation.5 Laub et al. maintained that the

most likely explanation could be attributed to the indi-

vidual physician, due to the variations in levels of

ambitions and extent of problem discovery, and to the

fact that high prevalence counties had dedicated clin-

icians.4 Bach discovered substantial differences

between American clinics in regard to prescription

of home mechanical ventilators for patients with mus-

cular dystrophy.6 The study concluded that clinic

managers who rejected starting with HMV, to a larger

extent, regarded the quality of life for home mechan-

ical ventilation patients to be lower compared to those

who recommended treatment.

In order to take measures to even out regional

differences within each country, it is important to

have knowledge about what causes these differences.

The aim of this study is to find explanations for the

vast differences in treatment prevalence of HMV

between the Norwegian counties. By using qualitative

methods, we investigated the experiences of health

personnel involved in HMV, which may explain these

differences.

Method

Pubmed, Google Advanced Search and Google

Scholar were used to identify regional differences in

prevalence of HMV within countries. We gathered

multidisciplinary respondents from five Norwegian

hospitals in five different counties for focus groups.

Focus groups were used for this qualitative study

because they have proven to be particularly useful

for gaining thorough descriptions of knowledge,

experience, priorities, and attitudes.7,8 The spontane-

ity of group-based conversations may provide insight

into topics that are difficult to gain by using other

methods.9 The focus groups were conducted between

August 2008 and February 2009, and lasted between

70 and 90 minutes. We did not decide on the number

of focus groups initially, but stopped interviewing

when we discovered no new data or variables

emerged from the conversations. This ‘‘theoretical

saturation’’ is in accordance with the grounded theory

method used for data analysis.10 Altogether we car-

ried out six focus groups because two interviews were

conducted in one specific county to gather all relevant

respondents. All respondents were involved in the

establishment and follow-up of HMV patients and

were recruited through local contact persons at each

hospital. The professions of the 34 respondents are

described in Table 1. We conducted the interviews

at hospitals in counties with treatment prevalence

varying from 24 to 58 (Table 1). One of the hospitals

is a university (teaching) hospital (focus group 5), and

the four remaining are medium-sized hospitals.

A moderator led the conversations, which were

steered according to a discussion guide containing a

few open questions. To gain in-depth insight into the

descriptions that were most important to the respon-

dents and that often reappeared in the data material,

we adjusted the discussion guide for each focus group

based on on-going analyses and comparisons of the

gathered data. Continuous notations where recorded

by a secretary. The focus groups’ conversations were

recorded and transcribed verbatim. Thoughts and

ideas (memos) were noted during the conversations.

Printouts and written memos were analyzed line by

line to find words or phrases used by the respondents

to describe the causes of HMV differences between

the counties, which is also known as open coding.

At a later stage, we sorted the codes into larger cate-

gories and subcategories. We found a main category,

which was most important to the respondents in this

study and which often reappeared in the data material.

Furthermore, we found four subcategories that were

associated with the main category.

Table 1. Characteristics of participating hospitals and respondents

Focus
group

Treatment prevalence in counties we
interviewed Profession

1 57 Nurses, pulmonologist
2 31 Nurses, pulmonologist, anesthesiologist, neurologist, medical

device technician
3 58 Nurse, pulmonologist, anesthesiologist, neurologist, pediatrician
4 38 Nurse, physiotherapists, pulmonologist, pediatrician, medical device

technician
5 24 Nurses, pulmonologist, anesthesiologist, ENT doctor, secretary
6 57a Pulmonologist, anesthesiologist, pediatricians, neurologist

a Same hospital as focus group 1.
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The study was approved by the Norwegian Social

Science Data Services (09/22/08, 19729/2/JE) and

Regional Committee for Medical Research Ethics

(REKNORD 98/2008). Participating hospitals were

informed through information letters, and all respon-

dents gave their written consent to participate. No

respondents received monetary compensation for par-

ticipating in the focus groups. All gathered material

has been treated anonymously.

Results

We found that uneven distribution of ‘‘enthusiasm’’

between hospitals seems to be an important factor in

the geographical distribution of HMV. Furthermore,

we found that the three subcategories, ‘‘high compe-

tence,’’ ‘‘spreading competence,’’ and ‘‘multidisci-

plinary collaboration’’ are developed and used

systematically in counties with ‘‘enthusiasm.’’ This

culture is the main category that might explain the dif-

ferences and is described as ‘‘wise enthusiasm.’’ The

last subcategory is ‘‘individual attitudes’’ about HMV

among decision-making physicians.

Wise enthusiasm (main category)

Home mechanical ventilation is established by a few

experienced and highly skilled enthusiasts, especially

in counties with high treatment prevalence. Enthu-

siasts consisted primarily of physicians, specifically

pulmonologists and anesthesiologists, but were also

physician-supported nurses. Enthusiasts were defined

as health care providers that possessed a special

interest in HMV and a willingness to invest in the

patients with documented effects of HMV. Enthusi-

asm was regarded as necessary and commendable, but

too much enthusiasm could lead to the admittance of

too many patients at some hospitals (Table 2).

High competence

The need for high competence in HMV was signifi-

cant for patient recruitment and patient recruitment

was dependent on the availability of other highly

competent health care providers at each hospital.

HMV is a relatively rare and highly specialized treat-

ment, and fairly little known in the health care system,

both within and outside the hospital. The enthusiast

must therefore be accompanied by a multidisciplinary

team that is highly competent as well (Table 3).

Spreading competence

In addition to health care services outside the hospital

to discover and recruit new patients, respondents also

emphasized the importance of spreading competence

within the different departments of the hospitals.

Some of the hospitals offered courses for health care

personnel from primary care in the community and

other hospitals (Table 4).

Multidisciplinary collaboration

Respondents reported that a close and systematic mul-

tidisciplinary collaboration was significant for the

quality and quantity of the HMV. This collaboration

Table 2. Quotation examples ‘wise enthusiasm’

‘It is obvious, if there is an enthusiastic environment that gives high priority to HMV, and organizes it, then this will be the
main difference, in my opinion.’ (Physician)

‘You’ve got to have a passion for it. If you are to do a good job as a physician, regardless of area, passion and willingness to
go the extra mile is essential. You have to be interested in that subject area.’’ (Physician)

‘I believe it’s got to do with the fact that the treatment is fairly special, so you need eager persons who are pioneers.’
(Physiotherapist)

‘If we end up with an attitude of ‘‘more is better,’’ I think we’re making a mistake.’ (Physician)

Table 3. Quotation examples ‘high competence’

‘Qualified and actively working HMV personnel are an important factor. Where there is a lack of knowledge, you will not
find these patients.’ (Physician)

‘It’s got to do with the fact that a certain competence level is needed in order to make it work. That’s what we have, and
therefore we are probably at a high level.’ (Physician)

‘If you are to start with home mechanical ventilation without having done so before ... it is almost impossible. ... so if you
have a pulmonologist with no experience in this area, I can’t believe it will turn out OK.’ (Physician)

‘I believe it’s rather important that the responsibility lies with certain centers because there are relatively few patients.
Experience is a must. You will not become competent if you do not practice the work.’ (Physician)
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is important to detect potential patients at an early

stage and to support the enthusiasts. Multidisciplinary

collaboration was also particularly significant in diffi-

cult ethical decisions (Table 5).

Individual attitudes

Respondents emphasized that individual attitudes

towards HMV had great significance in whether

patients were offered treatment or not. Particularly

crucial were the individual attitudes of decision-

making neurologists. Offering life-prolonging and

resource-demanding home mechanical ventilation

was regarded controversial by some (Table 6).

When the respondents in the focus groups were

asked to explain the differences between the counties,

we discovered that they were talking about experi-

ences from their own hospital. The respondents also

had thorough knowledge about subject persons at

other hospitals, how many patients these hospitals

had, which diagnostic groups the hospitals prioritized

and how the hospitals organized the treatment. An

explanation to this may be that many of the

respondents were collaborators in a national network

employed by the Norwegian Medical Center for

Home Mechanical Ventilation.

Discussion

We found that an uneven distribution of wise enthusi-

asm between hospitals seems to be an important factor

in the geographical distribution of HMV. We also

found that individual attitudes about HMV among

decision-making physicians may lead to an uneven

distribution of such a highly specialized treatment.

The respondents in our research regarded HMV as

a relatively new and highly specialized treatment for

relatively few patients. Establishing and providing

such a specialized treatment required special compe-

tence. In high prevalence counties HMV is, to a great

extent, established by a small number of experienced

enthusiasts with high competence. In their study of

the huge differences in the prescription rate of HMV

between Swedish counties, Laub et al. support the

assertion that variations in individual enthusiasm may

lead to geographical differences.4 Such a consequence

Table 4. Quotation examples ‘spreading competence’

‘Professionals have visited our hospital and seen what we do, the way we think and what we have to offer. This made it
possible for them to return to their local hospital and put into practice what they have learned from us.’ (Nurse)

‘Over the last few years we’ve had very structured and massive arrangement in regard to training, courses and contact
with the county council, both before and after the patient have been transferred to the community.’ (Physician)

‘Counties with few patients have had the greatest benefit of the Norwegian Medical Center for Home Mechanical
Ventilation.’ (Physician)

Table 5. Quotation examples ‘multidisciplinary collaboration’

‘But we have done this systematically. We do not experience any problems with our multidisciplinary collaboration among
the different disciplines here at our hospital, due to the fact that we all know each other.’ (Nurse)

‘I think the collaboration we’ve had has worked well and might also have been a contributing factor to why more patients
have been offered the treatment. This is why we’ve managed to collaborate with the neurologist and why we’ve gotten
involved with the patients at an earlier stage.’ (Nurse)

‘It also depends on a rather well-functioning collaboration between all parties, such as neurologists, anesthesiologists and
pulmonologists. I guess we feel that we don’t collaborate very well with the neurologist. I think they have withdrawn
slightly from it.’ (Physician)

Table 6. Quotation examples ‘individual attitudes’

‘Neuro has been very nihilistic to many of their diagnosis groups. Pediatrics also. ... If you have chosen not to provide such
a comprehensive and controversial treatment, and accepted that it won’t work, then it won’t work.’ (Physician)

‘If you live in a very nihilistic environment over a long period of time, it is obvious that you become nihilistic, too, and then
the indication for giving such a treatment may vary in the different hospitals.’ (Physician)

‘In their opinion, it is not ethically correct to prolong life in patients with diseases like ALS, who end up tied to their beds
without being able to move with a ventilator. The physician doesn’t think this is a worthy life, and therefore no measures
are taken.’ (Physician)
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based on the varying degrees of enthusiasm is hardly

unique for HMV. Wisborg et al. found that ‘‘keeping

the spirit high,’’ achieved through enthusiasm, was an

important factor in order to explain why only a few

Norwegian hospitals managed to implement and con-

tinue multidisciplinary trauma training.11 In our

study, some respondents used the expression, ‘‘too

much enthusiasm,’’ and thought this was the case in

some high prevalence counties. This could lead to,

among other things, prescription of HMV to patient

groups without well-documented effects or who, for

other reasons, should not receive the treatment. In two

of the counties we interviewed, the prevalence was

almost three times as high as the lowest prevalence

county and the country average. Does this indicate that

counties with very high prevalence have too many

patients and that they prescribe HMV to patients with-

out documented effect? We cannot answer this ques-

tion since we did not study the indication criteria for

treatment in all counties. Some respondents thought

that national guidelines for HMV, which are currently

being developed, will ensure that HMV will only be

prescribed to patients with documented effect.

A highly specialized treatment offer, which to a

large extent depends on a small number of

enthusiastic individuals, was regarded as vulnerable.

What happens when the enthusiast loses the enthusi-

asm or leaves? Maintaining the enthusiasm over a

long period of time was described by respondents as

challenging because the enthusiasts often meet resis-

tance. A lack of acceptance and interest from col-

leagues and the administrative system are examples

of such a resistance. If HMV was provided by a small

number of enthusiasts, and was not accepted or offi-

cially established throughout the whole organization,

there was an increased risk that the enthusiast would

become burnt-out or that the offer of home mechani-

cal ventilation would not be prioritized. Making

difficult ethical decisions independently was also

described as a heavy burden. In order to maintain the

enthusiasm, the respondents emphasized the advan-

tage of being in a multidisciplinary team. Multidisci-

plinary consensus was essential in making difficult

ethical decisions.

Like Wisborg’s research,11 our research shows that

enthusiasm alone is not sufficient for explaining the

causes of geographical differences in practice. We

found that high HMV competence among the multi-

disciplinary hospital team, particularly in complex

and challenging treatment situations, was as signifi-

cant as the competence level of the enthusiast. An

example is establishing HMV to critically ill patients

in need of tracheotomy, continuous ventilatory sup-

port and around-the-clock care. The enthusiasts were

the driving force and role models in the development

of this multidisciplinary competence. In our study, a

large patient volume was described as a necessity in

order to develop high competence. In Norway, there

are more than 30 different hospital departments

involved in establishing and following up HMV.

Some of these have limited experience due to small

patient volumes. In Denmark, with approximately

800,000 more inhabitants than Norway, there are two

centers for establishing HMV.12 In order to develop

high competence, and thereby ensure an equal geogra-

phical treatment offer, several respondents argued for

centralizing the treatment in a few specialized centers

in Norway. Fauroux et al. found that 86% of all

children in France with long-term non-invasive home

ventilation were followed up by four specialized

pediatric centers.13 Due to the medical, technical and

social complexity connected to the treatment of these

patients, the authors recommended that the patients

should be treated at a specialist center.

Respondents emphasized the importance of spread-

ing competence about HMV within the different

departments of the hospitals, in addition to the impor-

tance of health care services outside the hospital, to

discover and recruit new patients. Spreading compe-

tence is not only essential for the recruitment of

patients but also for the patients’ experience within

the health care system. Lindal et al. found that there

is a lack of knowledge about HMV in the health care

system, and that HMV patients feel they are met with

uncertainty and fear among health care personnel.14

One of the hospitals we interviewed held courses in

HMV for medical personnel from neighboring hospi-

tals and the primary health care system. To spread

competence, and thereby even out geographical dif-

ferences, the Norwegian Medical Center for Home

Mechanical Ventilation was established in 2002.15

This center has a network of colleagues who are

employed at hospitals across the country. The respon-

dents thought this measure was important, but that a

lot of work still remains, especially in low prevalence

counties.

Our study revealed that restrictive attitudes about

HMV and the quality of life for patients among

decision-making physicians, especially among neu-

rologists, may influence whether or not the physician

will offer HMV. These restrictive attitudes are similar

to other studies.6,16 When considering the fact that
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one of these studies was published as early as 1992,6 it

is obvious that such attitudes change slowly. Contrary

to these restrictive attitudes, several studies show that

HMV has a positive influence on the quality of life17-

19 and that HMV patients live a full life with a large

degree of autonomy and independence.20 The quality

of life for patients with a tracheotomy is just as good

as for those patients ventilated via a mask.21

Research Limitations

We studied five of the approximately 30 total Norwe-

gian hospital departments in which HMV is offered

and established. The findings in qualitative research

are not valid facts for the whole population.22 The aim

of the grounded theory is to describe what is impor-

tant to the participants in addition to clarifying and

finding relevance and applicability to practice.23

However, there is reason to believe that our findings

are representative of and relevant to HMV practice

in other countries and all other Norwegian counties.

In our study, other factors that may lead to differ-

ences in HMV prevalence have not been studied

systematically. In Sweden, a statistically significant

connection between the relative number of pulmonol-

ogists and the number of home-ventilated patients

was presented as a possible explanation to the huge

differences between counties.5 The lack of exact data

on the prevalence of HMV for all counties made such

a calculation impossible in this study. Factors

weighing heavily against such a connection are the

two counties with the highest prevalence of HMV in

our study (57 and 58/100,000) where the ratio

between the number of HMV patients/100,000 and

the number of pulmonologists/100,000 varied with a

factor of two.

We have not studied whether variations in the

organization of HMV between the counties and the

health regions may explain the differences nor

whether economic differences between the counties

and the health regions may be of importance. How-

ever, the last point is unlikely because equal and fair

distribution of economic resources is an important

principle of the Norwegian public-financed health

care system.

Conclusion

Several factors seem to explain why the provision of

HMV varies so widely within Norway. The most

important factor seems to be the fact that enthusiasts

with special competence and interest in HMV are

unevenly distributed between hospitals. At a few hos-

pitals in counties with high prevalence of HMV, such

enthusiasts have established an environment focusing

on these factors: high competence, spreading compe-

tence, and multidisciplinary collaboration. We

describe this culture as wise enthusiasm. Individual

attitudes about HMV, especially among neurologists,

also seem to play a part in whether the patient is

offered HMV. A lot of work remains in order to even

out regional differences in the provision of HMV.

Building competence in low-prevalence regions

seems to be the most important measure. Centralizing

into fewer competence centers should also be consid-

ered since many hospitals treat a very small number of

patients. Data describing regional differences in the

provision of HMV within countries is lacking. Further

research is needed to identify these differences to

ensure equality of provision of HMV.
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