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3. Abstract 

Good informational continuity is essential to health care with limited resources. 
Asthma is a prime example of a chronic disease for which all health care profes-
sionals should work according to a common strategy, providing consistent care. 
Asthma can be managed in primary care settings, but specialist consultation is 
needed in cases of an unclear diagnosis or unstable asthma. Optimal communication 
between physicians is necessary for specialists if they are to plan for further investi-
gations and set a time frame with respect to urgency.  

The Finnish National Asthma Programme (1994–2004) was published to enhance 
the early diagnosis of asthma and to re-organize the responsibility for its care. Re-
ferral letters offer a practical tool for measuring performance at the interface be-
tween primary and secondary care. 

The aim of this thesis was to evaluate asthma management at the interface be-
tween primary and secondary care during the asthma programme. Medical record 
audits were used for this purpose. Quality criteria were developed for referral letters 
by a consensus-seeking expert panel on the basis of evidence from the literature and 
from the results of a national questionnaire review. The quality criteria for the spi-
rometry curves were based on international guidelines. The main sources of data 
were adults’ non-acute asthma-related referral letters and copies of primary care 
spirometry report sheets, which were prospectively collected from the referral letters 
sent to the respiratory departments of three study hospitals during 2001. Referral 
letters sent to one of the study hospitals in 1994 were also retrospectively collected 
so that the results of two years with a 7-year interval could be compared. Clinical 
profiles of the new asthma patients and the use of secondary care resources were 
also compared between the two years (1994 and 2001).  

 A high national consensus was reached about the content of an asthma-related 
referral letter between primary and secondary care physicians: 7 administrative and 
14 asthma-specific criteria were selected. The expert panel defined the gradings of 
the referral letter quality. The referral letters (n=1289) from the three hospitals were 
of  good quality against the administrative criteria in 96% of the cases in 2001. 
Asthma-specific quality was poor for 45% of the letters and good for 21%. The most 
frequently missing items were smoking (58%), medication (59%), peak flow follow-
up results (53%), and spirometry with the results of a bronchodilation test (69%).  

A comparison between the quality of the referral letters in 1994 (n=624) and that 
of the letters in 2001 (n=452) was made in one study hospital. The proportion of 
poor letters decreased (63% versus 44%), while that of good letters increased (7% 
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versus 22%). The visually assessed quality of the primary care spirometry curves 
(n=489) from 2001 was found to be good for 79% of the letters. Clinical data on 
respiratory medication and patient co-operation were frequently missing from the 
spirometry report sheets. The profile of the new asthma patients seems to indicate 
that those with milder asthma with more co-morbidities were referred in 2001 than 7 
years earlier. Asthma was diagnosed after fewer physician visits in 2001 and the 
overall number of visits in secondary care was smaller. 

Quality criteria to assess asthma-related referral letters were set on the basis of a 
high consensus between primary and secondary care physicians. The proportion of 
poor letters against the asthma-specific criteria was higher than expected, but the 
quality improved during the first 7 years of the National Asthma Programme. The 
quality of the primary care spirometry data was good. Secondary care resources 
were used more efficiently.  

As reflected by the referral letters, primary care professionals took a more active 
role in asthma management during the National Asthma Programme.  

 
Key terms: asthma, management of asthma, quality, communication, referral letter, 
primary and secondary care interface, primary care spirometry, programme evalua-
tion 
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4. Tiivistelmä 

Tehokas tiedonkulku on tärkeää, jotta terveydenhuollon rajalliset resurssit voidaan 
parhaiten hyödyntää. Astma on krooninen sairaus, jota tulisi hoitaa eri terveyden-
huollon tasoilla sekä moniammatillisesti että yhdenmukaisesti. Perusterveydenhuol-
lossa on valmiudet astmapotilaiden tutkimukseen ja hoitoon, mutta epäselvä diag-
noosi tai huono hoitovaste voivat edellyttää erikoislääkärin konsultaatiota. Lähete-
tietojen perusteella erikoislääkäri arvioi hoidon kiireellisyyden ja tarvittavat lisätut-
kimukset. 

Kansallisen astmaohjelman (1994–2004) tavoitteena oli aikaistaa astman diag-
nostiikkaa, tukea potilaan omahoidon toteutumista ja tarkentaa työnjakoa tervey-
denhuollossa. Lähetteen tietojen perusteella voidaan tarkastella potilaiden hoitoa 
hoitovastuun siirtyessä perusterveydenhuollosta erikoissairaanhoitoon. 

Tutkimuksen tavoitteena oli arvioida astman hoitoa ja siihen liittyvää tiedonkul-
kua kansallisen astmaohjelman aikana. Tutkimusmenetelmänä käytettiin potilasker-
tomusten arviointia (= medical record audit) lähetteiden avulla. Asiantuntijaryhmä 
laati astmalähetteiden laatukriteerit perustuen kirjallisuuteen, astman hoitosuosituk-
siin sekä perusterveydenhuollon lääkäreille ja keuhkoylilääkäreille suunnattuun 
kyselyyn.  Myös spirometriakäyrän visuaaliset laatukriteerit pohjautuivat kansain-
välisiin suosituksiin. 

Tutkimusaineisto kerättiin prospektiivisesti Hyvinkään sairaalan, Lappeenrannan 
ja Seinäjoen keskussairaaloiden keuhkoyksiköiden ajanvarauslähetteistä koko vuo-
den 2001 ajalta. Kaikki lähetteet, joissa lähettämisen syynä oli astmaepäily tai ast-
ma, kopioitiin liitteineen ja koottiin yhteen sairaalaan arviointia varten. Seinäjoen 
keskussairaalassa kerättiin retrospektiivisesti vastaavat lähetteet vuodelta 1994. Uu-
sien astmapotilaiden taudinkuvaa ja heidän erikoissairaanhoidon käyntejään verrat-
tiin vuosien 1994 ja 2001 välillä. 

Astmalähetteiden sisältökriteereistä saavutettiin laaja yksimielisyys perustervey-
denhuollon lääkäreiden ja erikoislääkäreiden kesken. Yleisiä sisältökriteereitä valit-
tiin 7 ja astmaan liittyviä kriteereitä 14. Asiantuntijaryhmä määritteli hyvän, tyydyt-
tävän ja huonon lähetteen näiden kriteereiden perusteella. Kolmen tutkimussairaalan 
lähetteiden (n = 1289) laatu oli hyvä yleisten kriteerien suhteen. Astmakriteerien 
suhteen laatu oli huono 45 %:ssa lähetteistä ja 21 % lähetteistä oli hyviä. Oleelli-
simmat lähetteistä puuttuvat tiedot olivat tupakointi (58 %) ja lääkehoito (59 %). 
Uloshengityksen huippuvirtauskäyrän kopio puuttui 53 %:ssa ja kopio spirometrias-
ta bronkodilataatiokokeella 69 %:ssa lähetteistä. Verrattaessa vuoden 1994 (n = 624) 
ja vuoden 2001 (n = 452) lähetteitä oli huonojen lähetteiden osuus merkittävästi 
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vähentynyt (63 % vrt. 44 %) ja hyvien lähetteiden osuus lisääntynyt (7 % vrt. 22 %). 
Vuonna 2001 79 % perusterveydenhuollon spirometriakäyristä (n = 489) oli visuaa-
lisesti arvioituna laadultaan hyviä. Spirometrialomakkeista puuttuivat usein tiedot 
keuhkolääkityksestä ja maininta kooperaatiosta. Vuonna 2001 todetun astmapotilaan 
sairaus vaikutti lievemmältä mutta heistä merkittävästi useampi oli ylipainoinen ja 
monisairas. Astmapotilaiden lääkärikäynnit ennen diagnoosin asettamista ja koko-
naiskäynnit erikoissairaanhoidossa vähenivät vuonna 2001 verrattuna vuoteen 1994. 

Tutkimuksessa laadittiin yhtenäiset astmalähetteiden sisältökriteerit ja arvioitiin 
lähetteiden laatua. Hallinnollisten kriteerien perusteella lähetteet olivat hyviä. Saira-
uskohtaisten kriteerien mukaan huonojen lähetteiden osuus oli odotettua suurempi, 
joten lähetteiden sisältöön tulee kiinnittää huomiota. Lähetteiden laatu oli kuitenkin 
parantunut seitsemän ensimmäisen astmaohjelmavuoden aikana. Perusterveyden-
huollon spirometriakäyrät olivat pääsääntöisesti hyvälaatuisia. Erikoissairaanhoi-
dossa uusien astmapotilaiden hoito oli tehostunut.  

Astmalähetteiden perusteella arvioituna aikuisen astmapotilaan hoito peruster-
veydenhuollossa on parantunut kansallisen astmaohjelman aikana. 
 
Asiasanat: astma, astman hoito, arviointi, kommunikaatio, lähete, perusterveyden-
huollon ja erikoissairaanhoidon rajapinta, perusterveydenhuollon spirometria 
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5. Introduction 

The environment of the study was the Finnish health care system focussing on the 

interface between primary and secondary care. The health care system in Finland is 

one of the most decentralized in the world. Primary health care is provided by mu-

nicipal health centres. Municipalities are also responsible for arranging specialized 

hospital care for their residents. Finland is divided into 20 hospital districts. Each 

municipality belongs to a particular hospital district, each of which contains a cen-

tral hospital. Referral letters reflect one side of the interface that gives primary care 

physicians an opportunity to consult specialists. A referral letter sent across the in-

terface can be regarded as a kind of report: “a statement of actions and events that 

have preceded the decision to refer” (Newton et al. 1994).  

The Finnish health care system has undergone major changes during the last two 

decades: hospital inpatient care has been shifted to outpatient clinics, and the main 

responsibility of many chronic diseases has been turned over to primary care. One 

good example of this change is the management of asthma. Asthma is a common 

chronic, but well controllable disease. The cornerstone of asthma management is an 

early, precise diagnosis based on objective measurements, followed by adequate 

anti-inflammatory treatment, patient education, and regular follow-up. The Finnish 

National Asthma Programme (1994–2004) promoted the re-organization of the re-

sponsibility between primary and secondary health care and also that between phy-

sicians and nurses (Sosiaali- ja terveysministeriö 1994, Asthma programme in 

Finland 1994–2004 1996). Primary care physicians were encouraged to diagnose 

asthma independently with only seldom specialist consultations.  

Asthma has been mentioned as a good disease to audit (Neville 1995). Asthma-

related referral letters and spirometries reflect real-life asthma management in pri-

mary care. In this study, a process evaluation of the Finnish asthma programme was 

conducted by using a medical record audit that focussed on the quality of informa-

tion sent with the patient from primary care to the specialist. 
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6. Review of the literature 

6.1 Management of adult asthma 

6.1.1 Asthma as a global health challenge  

The true prevalence of clinical asthma is difficult to determine due to the lack of a 

single diagnostic test, seldom used objective lung function tests, and also differences 

in patients’ perceptions and interpretations of their symptoms. The highest estimated 

prevalence of clinical asthma according to questionnaire studies of wheezing has 

been reported for the United Kingdom (UK) (15–18%), New Zealand (15%), Aus-

tralia (15%), Canada (14%), and the United States (11%) (Masoli et al. 2004). In 

Western countries questions about “physician-diagnosed asthma” have been shown 

to have good specificity for the diagnosis of asthma, but the sensitivity has varied 

(Torén et al. 1993). Wheezing is not a symptom specific to clinical asthma, but it 

reaches a larger group of possible asthmatics than the concept of physician-

diagnosed asthma (Court et al. 2002). 

Increasing public and professional awareness of asthma and changes in diagnos-

tic labelling may explain at least part of the rising trends in asthma prevalence dur-

ing the 1980s and 1990s (Magnus and Jaakkola 1997, Lundbäck et al. 2001, Wier-

inga et al. 2001, Barraclough et al. 2002). After an over 2-decade increase in the 

occurrence of asthma, evidence from several recent studies indicates that at least the 

prevalence of adult asthma has plateaued or even decreased (von Hertzen and 

Haahtela 2005, Lötvall et al. 2009). The global burden of asthma, however, will be 

determined to a large extent by what happens in low-income countries (Weiland and 

Pearce 2004). Along with the westernization in developing countries, an increasing 

prevalence of asthma is also becoming a health problem.  
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Accumulating evidence shows that changes in the environment (i.e., westerniza-

tion) increase the prevalence of both allergic sensitization and asthma (Kilpeläinen 

et al. 2002, von Hertzen and Haahtela 2006, von Mutius 2007). The development of 

atopy and asthma is also strongly linked to a genetic component (Sunyer et al. 1997, 

Laitinen et al. 1998). However, the importance of atopy as a cause of adult asthma 

may have been over-emphasized (Pearce et al. 1999, Court et al. 2002).  

Asthma is primarily chronic in nature (Ekerljung et al. 2008). A correct diagnosis 

should be followed by personally tailored self-management and a regular review by 

health care professionals (Gibson et al. 2003). Asthma costs are largely due to un-

controlled disease (Barnes et al. 1996, Godard et al. 2002), and severe asthma 

causes about 50% of all direct medical costs (Beasley 2002). Good asthma control, a 

goal of management, has been defined as no day or nocturnal symptoms, no limita-

tions of daily activities, no need for reliever treatment, normal or near-normal lung 

function results, and no exacerbations (GINA 2008).  

Chronic diseases such as asthma, diabetes, depression, hypertension, chronic ob-

structive pulmonary disease (COPD), cardiovascular diseases, and cancer are a huge 

burden in developed countries and increasingly also globally. Disease management 

of chronic illnesses is defined as a system of coordinated health care interventions 

and communications for populations with conditions for which patient self-care ef-

forts are significant (Disease Management Association of America, 

www.dmaa.org). According to this definition disease management components in-

clude (1) population identification processes, (2) evidence-based practice guidelines 

(3) collaborative practice models that include physician and support-service provid-

ers, (4) patient self-management education, (5) process and outcome measurement, 

evaluation and management, and (6) routine reporting or a feedback loop. 

Health care has been challenged to transform the predominant model of acute 

care to planned, population-based chronic care of good quality with reasonable 

costs. The strategy largely adopted to implement this change is called the Chronic 

Care Model, which includes an increase in clinical expertise and decision support, 

patient self-management, effective practice teams, and accessible clinical informa-

tion (Wagner 1998, Bodenheimer et al. 2002). The goal of this model is to produce 

system reform in which informed, activated patients interact with prepared, proac-

tive practice teams.  
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The World Health Organization (WHO) has also raised global awareness of the 

huge impact of chronic respiratory diseases (WHO 2002). On a worldwide basis, 

WHO has implemented the Practical Approach to Lung Health (PAL) strategy, 

which is a patient-centred approach to improve the quality of diagnosis and the 

treatment of common respiratory illnesses in primary care settings especially in low-

income countries (WHO 2008). The Global Alliance against Chronic Respiratory 

Diseases (GARD), launched in 2006, is a voluntary international alliance of organi-

zations, institutions, and agencies committed towards the goal of reducing the bur-

den of respiratory diseases (GARD 2006). It acts in close collaboration with WHO. 

6.1.2 Asthma as a diagnostic challenge in primary care settings 

The effective management of asthma – as of all chronic diseases – begins with mak-

ing an accurate and timely diagnosis. This step offers a challenge to the health care 

system since there is no gold standard for asthma and it is not possible to make clear 

evidence-based recommendations on how to diagnose the disease (British Thoracic 

Society and Scottish Intercollegiate Guidelines Network (BTS/SIGN 2009)). One 

commonly used description of asthma is based on the symptoms and functional con-

sequences of asthma inflammation (Box 1). 

 

 

 

 

 

 

 

The clinical diagnosis consists of several components, the combination of which 

differs case by case (Li and O’Connell 1996). Asthma symptoms appear gradually 

or suddenly and are due to increased airway hyper-responsiveness and obstruction. 

The variable obstruction can be shown by a single spirometry measurement with a 

reversibility test or, more often, by a series of spirometry measurements or peak 

flow follow-ups. In some cases, the reversibility of obstruction has to be shown by a 

long-term trial with anti-inflammatory treatment. Asthma-supporting diagnostic 

BOX 1 "Asthma is a chronic inflammatory disorder of the airways in which many cells and 

cellular elements play a role. The chronic inflammation is associated with airway hyper-

responsiveness (AHR) that leads to recurrent episodes of wheezing, breathlessness, chest tight-

ness and coughing, particularly at night or in the early morning. These episodes are usually asso-

ciated with widespread, but variable, airflow obstruction within the lungs that is often reversible 

either spontaneously or with treatment” (GINA 2008). 
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criteria based on lung function tests have been agreed upon globally (GINA 2008). 

In Finland, these criteria are published in the asthma guideline and literally followed 

due to the law of special reimbursement for chronic asthma medication (Asthma: 

Current Care Guideline 2000). Peripheral blood eosinophils and positive skin prick 

tests support the asthma diagnosis and clarify the profile and possible triggers of 

airway inflammation. 

Dutch pulmonologists placed great emphasis on the “degree of certainty” about 

the diagnosis of asthma in a qualitative study of their views on asthma management 

(Schermer et al. 2003a). The diagnosis should be made early to prevent recurrent 

exacerbations and the possibility of permanent remodelling of the airways, the role 

of which is still rather obscure (James and Wenzel 2007). Early asthma, with peri-

odic mild symptoms is particularly challenging with respect to being diagnosed in 

the primary care settings. It is not uncommon that the patient has been suffering 

from respiratory symptoms for years before being diagnosed as having asthma 

(Haahtela 1999, Halbert and Isonaka 2006, Yoo et al. 2007). It is preferred, how-

ever, that inhaled corticosteroids, not be started until the diagnosis has been made, if 

possible, or at least the severity of the airway obstruction has been evaluated (Den-

nis et al. 2002). 

 The clinical profile of asthma at the time of diagnosis varies significantly from 

mild to severe. Classic symptoms are cough, dyspnoea, wheezing, chest tightness, 

and sputum production. Chronic or allergic rhinitis often precedes and exacerbates 

asthma symptoms (Cruz et al. 2007). Features that increase or decrease the probabil-

ity of asthma are listed in Table 1. Characteristic to asthma is the variable and pro-

vocative nature of the respiratory symptoms and their occurrence at night. Wheezing 

seems to be more specific to asthma than other symptoms (Nathell et al. 2002, 

Masoli et al. 2004). Self-reported wheezing has been shown to be the most predic-

tive symptom of asthmatic airway obstruction (Teeter and Bleecker 1998). In eld-

erly patients, wheezing in any situation or attacks of shortness of breath with wheez-

ing have proved to be the best predictors of later asthma (Burrows et al. 1991). 

Widespread wheezing heard on auscultation of the chest increases the probability of 

asthma (BTS/SIGN 2009), but even barely audible wheezing heard during a forced 

expiratory manoeuvre, especially for non-smokers, suggests asthma. However, all of 
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these clinical signs are generally present only if the patient is examined during a 

symptomatic period without immediate bronchodilator use. 

 

Table 1. Clinical features that influence the probability that episodic respiratory symptoms 

are due to asthma in adults (modified from BTS/SIGN 2009). 

Features that increase the probability of asthma 

More than one of the following symptoms: wheezing, breathlessness, chest tightness and cough, 
particularly if 

symptoms are worse at night and in the early morning 

symptoms occur in response to exercise, allergen exposure and cold air 

symptoms occur after aspirin or beta blockers have been taken 

History of atopic disorder 

Family history of asthma or atopic disorder or both 

Widespread wheezing heard in auscultation of the chest 

Otherwise unexplained low FEV1 or PEF (historical or serial readings) 

Otherwise unexplained peripheral blood eosinophils 

Features that indicate a low probability of asthma 

Prominent dizziness, light headedness, peripheral tingling 

Chronic productive cough in the absence of wheezing and breathlessness 

Repeatedly normal physical examination of the chest when symptomatic 

Voice disturbance 

Symptoms with colds only 

Significant smoking history (i.e., > 20 pack-years) 

Cardiac disease 

Normal PEF or spirometry when symptomatic* 
 

* Normal spirometry when a patient is symptomatic does not exclude the diagnosis of asthma. Repeated lung 
function measurements are often more informative than a single assessment. 
FEV1, forced expiratory volume in one second; PEF, peak expiratory flow. 
 
 
In primary care, a diagnostic and differential diagnostic process for respiratory prob-

lems and further procedures should be triggered not only by symptoms, but also by 

the patients’ risk profiles or health problems that appear in their medical history 

(Derom et al. 2008). Among adolescents and young adults general practitioners 

(GPs) generally recognize asthma in the case of male sex, a previous diagnosis of 

acute bronchitis (during the past 5 years), and a family history of asthma (Kolnaar et 

al. 1994). Occupation may induce or worsen asthma. The attributable fraction of 

occupational factors in Finnish adult onset asthma was found to be 29% for an em-
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ployed male population and 17% for women (Karjalainen 2001). In a population-

based asthma study, 16% of all adult-onset asthma was caused by occupational ex-

posure (Torén 2009). 

Both over- and under-diagnoses of asthma occur commonly. GPs have been 

found to be good at excluding those who do not have asthma (specificity 99%), but 

not so good at correctly diagnosing those who actually have current asthma (sensi-

tivity 59%) (Montnémery et al. 2002). On the contrary, 59% of the patients labelled 

asthmatics by a GP really have asthma (Marklund et al. 1999). In the Marklund et 

al. study, the GPs’ diagnoses were based only on symptoms, and the use of only this 

criterion may explain the result.  

Epidemiological studies have proved that there is a link between obesity and 

asthma (Sin and Sutherland 2008). Obese patients suspected of having asthma 

should be carefully evaluated to rule out other common co-morbidities, for example, 

heart failure and the obesity hypoventilation syndrome. In a recent study, 32% of 

those obese (body mass index (BMI) ≥ 30) and 29% of those not obese with physi-

cian-diagnosed (either family physician or specialist) asthma did not have asthma 

(Aaron et al. 2008). The authors concluded that over-diagnosis is best avoided if the 

asthma diagnosis is based on objective lung function tests – spirometry and also 

bronchial challenge tests if needed.  

One of the leading explanations for the under-diagnosis of asthma is a patient’s 

poor and variable perception of bronchial obstruction. Of 86 patients with objective 

airflow obstruction, as well as symptoms suggestive of asthma, 66% had not con-

sulted their GP (Van Schayck et al. 2000). Among asthmatics, trends towards poor 

discriminators of symptoms and objective measures of airway obstruction have been 

found (Brand et al. 1992, Kendrick et al. 1993, Teeter and Bleecker 1998, Killian et 

al. 2000). Especially elderly patients have been found to be less aware of acute 

bronchoconstriction (Connolly et al. 1992), and the underutilization of spirometry 

can lead to a misdiagnosis of asthma among them (Wilson et al. 2005).  

Among smokers, a differential diagnosis between asthma and COPD may be dif-

ficult (Pearson et al. 2006). In a recent survey, 80% of GPs and even 65% of respira-

tory specialists found it very or quite challenging to differentiate between asthma 

and COPD (British Lung Foundation 2008). The key variables for asthma or COPD 

among patients with prolonged cough were found to be current wheezing and dysp-
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noea, symptoms elicited by allergens, prolonged expiration, cumulative smoking, 

and female sex (Thiadens et al. 1998). The comparison of symptoms showed a 

noteworthy difference between asthma and COPD only for expectoration and chest 

tightness (Lusuardi et al. 2006).  

6.1.3 Lung function tests in primary care 

Lung function tests in primary care are the key tools with which to show the vari-

ability and reversibility of airflow in attempts to meet diagnostic criteria (BTS/SIGN 

2009). Spirometry with a reversibility test has improved the accuracy of the diagno-

sis and management of both asthma and COPD, without input from secondary care 

(Walker et al. 2006). Primary care spirometry is essential in assessments of respira-

tory symptoms or the monitoring of chronic respiratory disease, before later referral 

to a specialist or not. Normal spirometry excludes COPD but not asthma (Schneider 

2009). The follow-up of PEF curves is more sensitive than either spirometry or the 

response to a bronchodilator in establishing the presence of abnormal airway func-

tion (Enright et al. 1994). However, PEF values are vulnerable to many measure-

ment errors (Thiadens et al. 1999, McCormack and Enright 2008), and this vulner-

ability should be considered when results are interpreted.  

Spirometry is recommended for all patients before the initiation of possible life-

long therapy (Kaplan et al. 2009). Current British guidelines emphasize the use of 

spirometry measurement since its availability is good nowadays (BTS/SIGN 2009). 

Most of British primary care practices has a spirometer nowadays, in 2003 the pro-

portion was as high as 82% of the practices (Bolton et al. 2005). In Finland, spi-

rometry was feasible in 95% of all health care centres in 2001 (Erhola et al. 2003).  

The use of spirometry varies in real-life studies from 33% to 86% (Jans et al. 

1998, Bolton et al. 2005). In a European study, 45% of the adult asthma patients’ 

reported that their lung functions had never been measured (Rabe et al. 2000). A 

reversibility test is not regularly used (Lusuardi et al. 2006). However, a lack of 

acute improvement with bronchodilator inhalation does not rule out asthma. In such 

cases, inhaled steroid medication (4–8 weeks) may reveal reversibility and confirm 

asthma (Enright et al. 2005, BTS/SIGN 2009). Trained GPs use spirometry espe-

cially in evaluations of the response to a recently initiated treatment with inhaled 
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steroids (Akhtar and Wilson 2005, Poels 2006a). One barrier to the use of spirome-

try has been the distance to the hospital: this problem emphasizes the importance of 

local primary care facilities (Jans et al.1998). A major barrier to the use of spirome-

try is uncertainty in the interpretation of the results (Goeman et al. 2005, Poels et al. 

2006b). In one study only 34% of the GPs were confident in their interpretation of 

the spirometry results (Bolton et al. 2005).  

The quality of primary care spirometry has been a concern in previous studies, 

and it has activated many educational programmes (Eaton et al. 1999, Van Schayck 

et al. 2002, Schermer et al. 2003b, White et al. 2007). Technically inappropriate 

spirometry may lead to a false-positive test result and cause unnecessary stress for 

the patient, irrelevant treatment, and inappropriate referrals. Omitting the quality 

review and relying only on numerical results for clinical decision making is a com-

mon mistake, which is more easily made by those who are dependent upon com-

puter interpretations (Pellegrino et al. 2005).  

The main problem to be expected from technically inappropriate spirometry is a 

false-positive test result as a result of underestimating the FEV1 or the forced vital 

capacity (FVC) or both, the result being a false FEV1/FVC ratio (Derom et al. 

2008). The American Thoracic Society (ATS)/European Respiratory Society (ERS) 

Task Force has harmonized the societies’ previously published guidelines (Miller et 

al. 2005). The new guideline lists criteria for an acceptable FVC manoeuvre as fol-

lows: a rapid start of exhalation, a prolonged exhalation time, and a flow-volume 

loop without any significant artefact. In addition, the reproducibility should be 

within 5% or 150 ml for both the FEV1 and FVC for at least two of the three ma-

noeuvres (Miller et al. 2005). 

The first Finnish spirometry survey revealed a poor quality of measurement (Jär-

vinen et al. 1990). A team of clinical physiologists published the first national 

guideline for spirometry and PEF measurements, called “Moodi”, in 1995 (Sovijärvi 

et al. 1995). It has been widely implemented and has been updated nine times. 

“Moodi” includes recommendations for indicators and contraindicators, as well as 

guidelines for the practical performance of lung function tests, all of which are 

based on the ATS/ERS guidelines. In the second spirometry survey performed in 

1998, almost 90% of the spirometers were found to be able to print flow-volume 

graphs, and the quality of spirometry was improved (Piirilä et al. 2002). 
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6.1.4 Asthma guidelines  

Twenty years ago clinical guidelines for the management of common health condi-

tions emerged. One of the first definitions for clinical guidelines was “systemati-

cally developed statements to assist practitioner and patient decisions about appro-

priate health care for specific clinical circumstances” (Field and Lohr 1990). The 

increasing number of asthmatics has led to the publication of numerous global and 

national asthma guidelines since the late 1980s (Woolcock et al. 1989, Hurd and 

Lenfant 1992). During the 1990s consensus guidelines started to be replaced by evi-

dence-based guidelines, which are nowadays the cornerstones of the management of 

asthma and other chronic diseases (Evidence-based Medicine Working Group 

1992).  

Primary care has received the main responsibility for asthma management, even 

though only a few international guidelines directly refer to organizational views. 

Guidelines integrating respiratory disease management for primary care physicians 

have also been published recently (Levy et al. 2006). The implementation of asthma 

guidelines worldwide has only partly succeeded to change physician behaviour 

(Jans et al. 1998). Many patients, and even physicians, are not aware of the man-

agement goals for asthma, a situation which may lead to poor disease control and 

quality of life (Haughney et al. 2004, Rabe et al. 2004, Wijnhoven et al. 2004, 

Chapman et al. 2008).  

GINA guidelines point out the following urgent needs for asthma management: 

(1) effective patient management systems, (2) more prompt diagnosis, (3) better 

implementation of guidelines, and (4) more appropriate referral and treatment, in-

cluding the use of controller medications (Braman 2006). Local active asthma pro-

grammes and protocols using, for example, structured consultation prompts could 

possibly improve the implementation of asthma guidelines in practice (Feder et al. 

1995, Grimshaw et al. 1995, Swanson et al. 2000).  
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6.2 The interface between primary and secondary 

health care 

Health care systems differ between countries. In some countries like the United 

States, Germany, France, and Sweden, patients are allowed direct access to a spe-

cialist. In other countries such as Finland, the UK, Denmark, and the Netherlands, 

health care is divided into different levels and specialities, and this system has cre-

ated the referral system. Between the levels of primary and secondary health care, 

there is the interface over which the responsibility of patient care shifts from the GP 

to the specialist or vice versa. The primary–secondary care interface is a concept 

rather than a physical structure: it is composed of multiple potential points of con-

tact between the two sectors (Eccles et al. 1996). 

A group from the European Working Party on Quality in Family Practice ex-

plored the quality of care at the interface from four perspectives (Table 2). The 

group called for actions such as the development of leadership, a shared care ap-

proach, and task division that should be built on a mutual consensus between local 

physicians, taking into account also patient perspectives (Kvamme et al. 2001).  

Specialists have been found to be interested in collaborative care with respect to 

the regulation of the patient flow to secondary care, cooperation in the improvement 

of the quality of the referral, and the development of personal relationships (Berend-

sen et al. 2006). GPs prefer personal relationships and the importance of both-sided 

education (Berendsen et al. 2007). A patient’s concept of care, both through the 

health care system and towards adjustment to a chronic disease may be appropriate 

indicators of health service performance (Preston et al. 1999). First contact and the 

coordinating role of GPs are valued by patients, although one fourth of them have 

reported difficulties in receiving specialty referral (Grumbach et al. 1999).  
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Table 2. Perspectives of quality at the interface between general practitioners and special-

ists, with examples of tasks and actions to increase the quality of the interface (Kvamme et 

al. 2001). 

Perspective Task Action 

System perspective Meeting demands for access to care
 

Keeping down expenditures 

Task division 
Improve quality of primary care 

Control of access to the secondary-care sector 
Logistics 
Communication 
Information systems 

Perspective of medical 
quality 

Combining the holistic and high 
technology approaches 

Avoid iatrogenic risks, poly-
investigation and poly-treatment 

Improving episodes of care 

Mutual guidelines 
 

Family medicine approach 
 

Clinical audit 

Patient perspective Coordinating chains of care 
 
 

 
Meeting patients’ rights  

Measure patients’ needs, priorities and evalua-
tions 
Audit and benchmarking 
Logistics 

New laws 
Public information 
Dialogue 

Provider perspective 

 

Making providers more satisfied 
 
 

Reducing fears and insecurity 

Work conditions 
Collaborative conditions 
Preventing and handling conflicts 

Education 
Dialogue 
Networks 

 

 
GPs have been profiled as gatekeepers who decide who is referred to specialist con-

sultation. The referral system may contribute to the improvement of care quality by 

limiting over-medicalization, over-investigation, and over-treatment (Marinker 

1988). GPs’ decisions for referral have not only individual, but also economic, so-

cial, and political implications (Coulter 1992, Harju 1993, Coulter 1998, Lauslahti 

2007). It has been recommended that management decisions should be regulated at 

the interface through the formulation of local guidelines (Kvamme et al. 2001, Star-

field 2003, Varonen et al. 2005). GPs have been found to be more supportive in the 

development and adoption of such joint guidelines (Kasje et al. 2004). Secondary 

care professionals’ commitment to local guidelines is crucial with respect to de-

creasing the unnecessary duplication of tests (Jankowski 2001).  
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The interface is an organizational boundary that has been challenged to organize 

the management of chronic diseases in different ways (Starfield 2003). Shared care 

is defined as “the joint participation of hospital consultants and GPs in the planned 

delivery of care for patients with a chronic condition, informed by an enhanced in-

formation exchange over and above routine discharge and referral letters” (Hickman 

et al. 1994). Outreach specialist clinics have been considered to help the access to 

specialist consultation (Bowling and Bond 2001). Sweeney (1994) has pointed out 

some of the dangers of and views on such development. The key role of the GP is to 

act as the interpreter of the interface between illness and disease. The GP accepts the 

responsibility for making an initial decision on every problem, and 90% of the prob-

lems are dealt with entirely within general practice. The referral system, rather than 

open access to specialists, enables the patient to have at least two opinions (i.e., the 

view of a specialist about a specific disease and the view of the GP who knows the 

whole context of the patient’s problem) (Sweeney 1994). In England, the General 

Practitioners with Specialist Interests (GPwSIs) framework has been a key compo-

nent of the UK National Health Service modernization agenda (Department of 

Health 2000). GPwSIs programmes may decrease waiting times, but there has been 

a concern that referrals and costs may increase (Roland 2005, Gérvas et al. 2007).  

6.2.1 The Finnish health care system 

Finnish health care is divided into three levels: primary, secondary, and tertiary care. 

Municipalities are obligated, by law, to maintain health centres for the provision of 

all primary health care services on their own or jointly with neighbouring munici-

palities (Primary Health Care Act 1972). The main work of health centre physicians 

is to provide primary curative, preventive, and public health services to patients of 

all ages together with other health professionals. Specialists, such as radiologists and 

internists, work in some larger health care centres mainly as consultants. In Finnish 

health centres, the role of nurses is essential, and this role is expanding both in acute 

care and in the care of chronic diseases. Secondary care obligated by law is also 

funded by the municipalities, it is provided by 20 hospital districts (excluding the 

Åland Islands) with a catchment population varying from 65 000 to 1.4 million in-

habitants (Act on Specialized Medical Care 1989). Every hospital district has a cen-
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tral hospital, five of which are university-level teaching hospitals offering a tertiary 

level of care. All major specialities are represented in every central hospital. In addi-

tion to municipal health care services, there are occupational and private health care 

units, which also receive partial public funding in Finland. Municipal health care 

comprised 71% of all outpatient visits to either primary or secondary care in 2005, 

occupational curative medical care visits accounted for 13%, and private health care 

visits amounted to 16%. Occupational health care can be provided by the employers 

themselves, or by municipalities or private practitioners. In 2005, 79% of all private 

care visits were specialist visits. (Vuorenkoski et al. 2008) 

Transition from one health care level to another or from the private sector to sec-

ondary care needs a physician’s referral letter except in cases of emergency. A refer-

ral letter can be written on any paper, but usually physicians use a structured referral 

letter, which originated in the 1960s. The layout of the Finnish referral letter has 

changed many times, but the main content has been the same. It includes the pa-

tient’s and physician’s contact information, the classification of urgency, and addi-

tional disease-related information. Electronic versions of referral letters have pri-

marily the same form, but also structured electronic referrals have been tested in 

some regions. 

New Finnish legislation on the time limits for accessing non-urgent treatment be-

came active in 2005 (Sosiaali- ja terveysministeriö 2005). In specialist care, an as-

sessment of the required treatment must be arranged within 3 weeks of the date on 

which the referral letter arrived at the hospital outpatient department. The necessary 

hospital treatment must be accessible within 6 months. Experts from all main speci-

alities defined the grounds for accessing medical care for the 193 most commonly 

referred disease entities, including asthma. These grounds comprise indicators for 

referral, tests and examinations made in primary care before referral, and content of 

the referral letter (Sosiaali- ja terveysministeriö 2005).  

6.2.2 Communication at the interface 

The continuity of care is a fundamental principle of good quality health care with 

limited resources. The informational dimension of continuity supports the continuity 

through adequate medical records, follow-up, management plans, good referral sys-
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tems, and feedback from hospitals (Rogers and Curtis 1980). Good informational 

continuity is achieved with the accurate assimilation, timely transfer, and sharing of 

essential patient information (including relevant information on past events and on 

patients’ personal circumstances) among care providers (Haggerty et al. 2003, Berta 

et al. 2008). Physicians’ mutual agreement on the referral and back-referral indica-

tors and the content of the referral and discharge letters is the basis for seamless care 

(Schermer et al. 2003a). Poor communication may result in disruptions in the conti-

nuity of care, delayed diagnoses, unnecessary testing, and iatrogenic complications 

(Epstein 1995). Good professional communication is even more essential for older 

patients with many chronic diseases and complex medication (Epstein 1995). The 

quality of the letters for older patients (over 70 years) has been found to be alarm-

ingly insufficient, especially concerning the activity of daily living, medication, and 

the patient’s network (Garåsen and Johnsen 2007).  

Face-to-face communication in educational or informal meetings is valuable and 

offers the possibility for physicians to become acquainted with each other. The im-

portance of the existence of some degree of personal relationships between GPs and 

specialists has been reported in many communication studies (Marshall 1998, 

Hollins et al. 2000, Berendsen et al. 2006, Berendsen et al. 2007). Telemedicine 

offers a new mode of face-to-face communication, it provides the opportunity to 

make real-time, long-distant consultations. Patients’ satisfaction was found to in-

crease and further investigations decreased during virtual outreach consultations, as 

long as the patients had been appropriately selected and the service had been signifi-

cantly re-organized (Wallace et al. 2002). A phone call to a specialist is still a good 

way to communicate in that it allows for interactive discussion. The accessibility of 

physicians by telephone has been a concern, and it should be improved (Berendsen 

at al. 2009). 

Written communication, including documents like referral letters and reply let-

ters, is still the commonest way of exchanging information, although currently the 

text is more often sent in electronic form. Deficiencies of communication between 

GPs and specialists have been a concern (Hull and Westerman 1986, Kentish et al. 

1987, Westerman et al. 1990, Bowling and Redfern 2000, Berendsen et al. 2009). 

Altogether 63% of primary care physicians and 35% of specialists were found to be 
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dissatisfied with the current referral process, especially with the lack of timely in-

formation and the inadequate content of referral letters (Gandhi et al. 2000).  

Studies of GPs’ referral letters without adequate information have been published 

since the early 1960s (de Alarcon and Hodson 1964, McMullan and Barr 1964, 

Hansen et al. 1982, Newton et al. 1992, Jenkins 1993, Graham 1994, Newton et al. 

1994, McConnell et al. 1999, Grol et al. 2003, Campbell et al. 2004, Jiwa et al. 

2005). Hospital discharge letters have also been found to have insufficient informa-

tion and are significantly delayed (Young et al. 1985, Mageaan 1986, Vehviläinen et 

al. 1996a, Grol et al. 2003). A meta-analysis of information absent from hospital 

discharge letters showed that discharge treatment, history, and examinations were 

all missing in over 40% of the letters (Hampson et al. 1996). A review of the com-

munication deficits revealed that consultants’ letters were available at the post-

discharge visit for only 12–34% of patients (Kripalani et al. 2007). Views between 

GPs and specialists may differ as regards discharge letters.  Specialists use them for 

archiving, and GPs like them to be used as an important tool for information transfer 

on the treatment to be followed (Berendsen et al. 2009).  

The behaviour of the referring physician can influence the behaviour of the con-

sultant. Communication from the referring physician will increase the probability of 

feedback from the specialist (McPhee et al. 1984, Bourquet et al. 1998). When the 

specialist starts the reply letter with a repetition of the specific request put forth by 

the GP, an explicit answer is formulated about four times more often by the special-

ist than when the reply letter lacks such repetition (Grol et al. 2003). Moreover, it 

has been recognized that both referral letters and replies can function as a means of 

educating both parties (Jacobs and Pringle 1990, Newton et al. 1992). The training 

of oncologists significantly improved their reply letters, but recipients’ satisfaction 

increased only with respect to a few items (Tattersall et al. 2002). Dutch pul-

monologists have discussed the fact that referral information does not always offer 

sufficient footing for decision making, and therefore once-only consultations are 

often impossible (Schermer et al. 2003a).  

Westerman et al. (1990) have pointed out that communication can always be im-

proved, and a good way to start is by measuring its deficiencies in that such a proc-

ess can lead, at its best, to the development of protocols to enhance the improve-
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ment. Increased degrees of collaboration speed up the referral process and facilitate 

the communication pathways between GPs and specialists (Berendsen et al 2009). 

6.2.3 Referrals as a reflection of the interface 

In a European referral study over 15 years ago, the referral rates varied between 

2.6% (France) to 8.2% (Norway) (Fleming 1993). In the UK, GPs make about 5 

outpatient referrals per 100 consultations (Coulter 1998). Referral has been found to 

be highly dependent on the morbidity burden of patients (Forrest et al. 2002a). In 

Finland, 3.8–6.1% of patients are referred to secondary care from normal and out-

of-hours visits (Vehviläinen et al. 1996b, Toivanen 1997, Puhakka et al. 2003a).  

The main reasons for referral in a study in the United States were advice on either 

diagnosis or treatment or both (52%), direct surgical management (38%), and direct 

medical management (26%) (Forrest et al. 2002b). In a British study, 35% of the 

patients were referred for particular treatment or an operation, 35% went for a spe-

cific investigation or diagnosis, and advice on management was the main reason for 

14% (Coulter et al.1989). In Finland, 39% of all referrals (n=189) contained a spe-

cial diagnosis, and 61% did not (Puhakka et al. 2003b). 

Referral to a specialist may be perceived as reflecting either good management or 

failure in treatment. The meaningful assessment of referral performance requires a 

measure of the referral quality, including the appropriateness of the referral decision 

and an assessment of the information in the referral letter (Jenkins 1993). It is im-

portant to note that the patient, the GP, and the specialist may have different per-

spectives on what constitutes an appropriate referral (Roland 1992). Coulter lists the 

following four criteria of an appropriate referral: (1) necessary for the particular 

patient, (2) timely, neither too early nor too late, (3) effective, the objectives of the 

referral are achieved, and (4) cost effective, the benefits justify the costs (Coulter 

1998). In a large study of 3000 referrals, most of the cases were found to be appro-

priate. However, new protocols for common disorders were agreed upon, not to re-

duce referrals, but to improve the quality of referrals (Emmanuel and Walter 1989).  

Inappropriate referrals can be divided into the following three categories: (1) re-

ferrals made to the wrong specialist, (2) referrals containing insufficient informa-

tion, making it difficult to assess the urgency or relevance, (3) referrals that do not 
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conform to accepted guidelines (Davies and Elwyn 2006). A Dutch study demon-

strated that about half of referrals have a clear medical indication (Knotterus et al. 

1990). Fertig et al. (1993) found that only 16% of referrals were judged to be inap-

propriate according to local disease-specific guidelines. Surgical referrals have more 

often been found to be appropriate, whereas inappropriate referral letters were sig-

nificantly more likely to contain incorrect information (Jenkins 1993). In a British 

survey, only 6% of the specialists reported inappropriate referrals “fairly or very 

often” (Bowling and Redfern 2000). In a Finnish case study of one health care cen-

tre, 68% of the referrals were appropriate (Puhakka et al. 2003a). 

Wide variations in referral rates have been found, but there was no clear explana-

tion for this behaviour (Wilkin and Smith 1987). In a Finnish study, the referring 

GP’s clinical experience, the speciality of general medicine, and age correlated with 

low referral rates (Vehviläinen et al. 1996b). In another Finnish study, clear dis-

agreement between GPs and specialists was found concerning the appropriateness of 

referral letters (Toivanen 1997).  

In a review, O’Donnell (2000) commented that data on the outcomes of referrals 

are needed if appropriateness is to be considered, and it is difficult to make any reli-

able judgements about referrals when the key group of patients is missed (i.e., pa-

tients with similar symptoms and conditions that were not referred). The referral 

decision-making process is complicated by many cofactors, which O’Donnell sum-

marizes into four broad groups (Table 3).  
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Table 3. Factors affecting a general practitioner’s (GP’s) referral decision (O’Donnell 

2000). 

GP-associated factors 

Personality 

Knowledge 

Interests 

Personal knowledge of consultants 

Tolerance of uncertainty 

Relationship with patients and colleagues 

Patient-associated factors 

Sociodemographic characteristics 

Expectations 

Needs and values 

Pressure for referral 

Preferences 

Case-specific factors 

Type of condition 

Perceived seriousness 

Structural factors 

Waiting lists 

Practice organization 

Proximity to hospital 
 

 
Important determinants affecting referral rates have been the frequency of the prob-

lem as encountered in primary care (i.e., practice prevalence) (Forrest and Reid 

2001) and higher degrees of patient co-morbidity (case mix) (Salem-Schatz et al. 

1994, Sullivan et al. 2005). Unexplained variation still exists largely within prac-

tices even for patients with a similar age, sex, and morbidity group (Sullivan et al. 

2005). This variation has been partly explained by the strong independent predictor 

of all physician behaviour, perceived patient pressure, and the patient’s level of con-

fidence in the GP (Armstrong et al. 1991, Little et al. 2004). 

Faulkner et al. (2003) published a systematic review of the effects of primary 

care-based service innovations on the quality and patterns of referral to specialists. 

They suggested that professional interventions (education, information provision, 

and guidelines) frequently affect clinical behaviour in a manner that is in accord 
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with improvements in the process or quality of care. However, evidence for a con-

sequent impact upon referral rates and patterns was less strong. 

6.2.4 Asthma management at the interface 

Asthma is a prime example of a disease for which all health care professionals 

should work toward a common strategy that provides consistent care because of its 

variable nature and wide spectrum of severity (Neville and Higgins 1999). The con-

tinuity of care is especially important to asthma patients because the disease requires 

ongoing monitoring and decisions about when changes in therapy are appropriate 

(Love et al. 2000). Primary care professionals start the diagnostic process for asthma 

to reach an objective presentation of reversible bronchial obstruction. However, 

negative findings on serial measures of lung function tests (i.e., normal PEF and 

spirometry, absent of PEF variability) with the clinical suspicion of asthma is one of 

the relevant referral indicators (Schermer et al. 2003a). 

Previously, in Finland, asthma was a common reason for referral in two studies 

from the years 1992 and 1997 (Vehviläinen et al. 1997, Puhakka et al. 2003b). In a 

large US study asthma patients with a diagnosis was seldom referred to a specialist,  

only 1.9% of 526 asthma visits led to referral (Forrest et al 2002a).  

The role of a specialist in the case management of asthma highly depends on the 

circumstances. Intensive, multidisciplinary specialty intervention in cases of severe 

asthma has brought about a stability of the disease, as well as creating more time for 

educating the patient and intensive follow-up (Donohoe et al. 1999). Short but 

timely specialist consultations in cases of diagnostic and treatment problems or 

long-term shared care are the extremities of the strategy to ensure good and cost-

efficient management of asthma at the interface between health care levels.  

International asthma guidelines rarely encompass how the interaction between 

GPs and specialists can be best applied (Postma 2003). Some of them include lists 

of recommendations for the referral policy (Table 4). Adaptation of the guidelines to 

local resources is preferred, including also policies on referrals. Compliance with 

recommendations has been meagre, for example, only 17% of GPs complied with 

the referral recommendations for specialist care (Jans et al. 1998).  
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Table 4. Criteria for a specialist referral of an adult patient with suspected asthma 

(BTS/SIGN 2009). 

Diagnosis unclear 

Unexpected clinical findings (i.e., crackles, cyanosis, cardiac disease) 

Unexplained restrictive spirometry 

Suspected occupational asthma 

Persistent non-variable breathlessness 

Monophonic wheezing or stridor 

Prominent systemic features (myalgia, fever, weight loss) 

Chronic sputum production 

Chest X-ray shadowing 

Marked blood eosinophils (> 1 x 109/l) 

Poor response to asthma treatment 

Severe asthma exacerbation 

 

 
Patient request, allergen immunotherapy, and a single life-threatening asthma attack 

were the commonest reasons for consultations with pulmonologists or allergists, but 

it was found that some asthma patients who might benefit from consultation may not 

be referred (Li et al. 1999). Clear and clinically appropriate recommendations, satis-

faction of the patient, and recommendations for future management were preferred 

as the most important characteristics of an asthma consultation (Li et al. 1999). Re-

ferral to an asthma specialist after a visit to an emergency room reduced further 

emergency visits and improved asthma outcome (Zeiger et al. 1991). Pulmonolo-

gists’ views of referral and back-referral indicators were evaluated in a Dutch quali-

tative study (Schermer et al. 2003a). They preferred referral if the asthma diagnosis 

was obscure in spite of a repeating medical history, the elimination of possible trig-

ger factors, and additional peak flow monitoring. 

Asthma management at the interface can be organized in different ways (East-

wood and Sheldon 1996). Shared care is one option. It provides excellent communi-

cation, needs commitment from the parties to succeed (Grampian Asthma Study of 

Integrated Care 1994, Osman et al. 1996), and has also been accepted among GPs 

(Van Damme et al. 1994). The referring physician expected management to be 

shared in about 45% of the referrals to allergists and pulmonologists, while only 

29% of all specialities expected shared care (Starfield et al. 2002). Another means is 

expertise asthma care, which has been justified by referring to earlier studies of 
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asthma mortality and morbidity (Bartter and Pratter 1996). Altogether 23% of respi-

ratory referrals were considered to be suitable for a GPwSIs clinic (Gilbert et al. 

2005).  

The importance of specialist asthma nurses has been shown at many steps. Hospi-

tal-based nurses reduced morbidity by improving patient self-management behav-

iour after acute asthma attacks, which led to reduced symptoms, improved lung 

function, less time off work, and fewer consultations with health professionals 

(Levy et al. 2000). Unscheduled asthma visits of high risk patients were reduced by 

the active role of asthma specialist nurses (Griffiths et al. 2004). An active role of 

asthma nurses may also enhance communication at the interface (Johnson et al. 

1998). 

6.3 Asthma programme in Finland 

The prevalence of asthma in Finland increased from the 1960s to the late 1990s. The 

prevalence of physician-diagnosed asthma has varied between 5.3% and 6.6% of the 

population of different ages (Hedman 1999, Pallasaho et al. 1999, Kotaniemi et al. 

2001). The peak of new chronic asthma cases seems to have been reached in 1997, 

with a following plateau and a slow decrease during the last decade (Haahtela et al. 

2006).  

The very first Finnish guidelines for asthma management were published already 

in 1980 (Suomen itsenäisyyden juhlavuoden 1967 rahasto 1980). According to these 

guidelines, asthma diagnostics was very rigid and specialist centred. During the 

1980s hospital admissions were common both due to the need to ensure the diagno-

sis and due to asthma exacerbations (Keistinen et al. 1993).  

The Ministry of Social Affairs and Health recognized asthma as an important 

public health issue in the early 1990s, while the incidence was increasing. A work-

ing group was set to plan a national programme, with the main goal of lessening the 

burden of asthma on individuals and society. The Finnish National Asthma Pro-

gramme was launched in 1994 (Sosiaali- ja terveysministeriö 1994). The working 

group, including also representatives from primary care and patient organizations, 

based its actions on the following principles: (1) most patients have a mild type of 
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disease, (2) inflammation of the bronchial mucosa and lung function abnormalities 

can be detected early, (3) early intervention often leads to complete recovery, al-

though disposition to asthmatic reactions remains. These views were based on stud-

ies of the pathogenesis of asthma, which revealed bronchus epithelial changes in 

mild asthma patients (Haahtela et al. 1991, Haahtela et al. 1994). The programme 

adopted five main goals and six measures towards achieving these goals (Table 5). 

 

Table 5. The main goals and measures of the Finnish National Asthma Programme 1994–

2004 (Haahtela et al. 2001). 

Main goals 

As many patients as possible with early asthma recover 

Asthma patients should feel well, and their ability for work and their functional 
capacity should correspond with their age 

The percentage of patients with severe and moderate asthma should decline 
from the current 40% to 20% 

The number of bed days of asthma patients should decrease by 50% by the 
year 2000, that is to 50 000 a year 

Annual treatment costs per patient should decrease by 50% as a result of more 
effective prevention and treatment 

Measures to achieve the goals 

Early diagnosis and active treatment 

Guided self-management as the primary form of treatment 

Decrease in respiratory irritants such as smoking and tobacco smoke 

Implementation of rehabilitation combined with normal treatment, planned in-
dividually and timed appropriately 

Increase in knowledge about asthma in key groups 

Promotion of scientific research 
 

 
Asthma is a common disease needing community solutions (Haahtela et al. 2001). 

Early diagnosis, active treatment, and self-management are not possible without the 

active role of primary care professionals. Hence the key for the implementation of 

the programme was a primary care network of local part-time asthma co-ordinators 

(one physician and at least one nurse) in each Finnish health care centre. These pro-

fessionals were trained to be coordinators of local activities in their own municipali-

ties, consulting and educating other local professionals. This government-driven 

initiative to educate primary care asthma physicians and nurses was among the first 
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globally (Partridge 2001). After 1997, also pharmacies were included in the pro-

gramme, and a network of asthma pharmacists was created. 

Primary care physicians were encouraged to make a diagnosis and start anti-

inflammatory treatment, particularly in this order. Specialist consultation by phone 

or referral to hospital outpatient clinics was necessary if the diagnosis was uncertain 

or the response to medication was poor. Pulmonary specialists were responsible for 

developing regional guidelines together with primary care co-ordinators to adjust 

the programme to the local needs and resources. Nurses named as asthma co-

ordinators were activated to carry out patient counselling and education. The train-

ing of the professionals also included an active use and interpretation of lung func-

tion measurements.  

Local practice guidelines that follow the national programme but take also into 

account local resources and policy have been actively published. In 2001 16 out of 

20 hospital districts had a regional asthma programme.   

6.4 Evaluation of health care programmes 

6.4.1 Roots of the evaluation science 

Evaluation science was taking place already during the early years of the 20th cen-

tury. After World War II, numerous large evaluation programmes in different fields 

of society were launched. By the end of the 1950s, program evaluation was com-

monplace, and, during the 1960s, the knowledge of evaluation research grew dra-

matically. In the early years, only social researchers were interested in the evalua-

tion, but nowadays consumers of evaluations are policymakers, stakeholders, and 

programme planners. In the 1980s, development and qualitative evaluation ap-

proaches were preferred methods. In recent decades the control of health care costs 

has also increased government interest in the evaluation of health services. 

Evaluation can be defined in many ways, one early definition being “Evaluation 

is the process of determining the value or amount of success in achieving a prede-

termined objective” (Suchman 1967). Suchman defined evaluative research as a 



39 

 

specific form of applied research, the primary goal of which is not the discovery of 

knowledge, but rather the testing of the application of knowledge. Non-evaluative 

research emphasizes interrelationships between variables rather than the ability to 

influence these relationships through interventions as in evaluative research. In pro-

gramme evaluation, the emphasis is on judging the worth of a specific programme 

or project.  

The evaluation process has been traditionally visualized as a circle, one of the 

first being published by Suchman (1967) (Figure 1). The evaluation circle starts 

from and ends at value formation. Values are defined by the users of the evaluation. 

Based on values, the second step is setting a goal or objective, which is the most 

identifying feature of evaluative research. An evaluator may come to the process at 

any point in the circle, nowadays rather already at the value formation step.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. The evaluation process as a circle (modified from Suchman 1967). 

 
Crucial questions of evaluation are (1) what is to be evaluated (definition of the in-

tervention), (2) towards what (definition of objectives), and (3) at which time 

(Øvretveit 2002). Evaluation users and evaluators should specify the objectives of 

the intervention in clear, precise, and measurable terms (Shortell and Richardson 
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1978). In any evaluation setting, the fundamental activity has to be defined as a 

comparison between the actual situation and the stated measurable objectives. To 

measure this attainment of objectives, criteria and standards should be selected.  

6.4.2 Programme evaluation methods 

Programme evaluation is a systematic collection and analysis of information to 

guide the making of programme judgements (Ferris et al. 1992). It can be divided 

into the following three basic stages: (1) specification of the objectives, (2) organi-

zation of resources for implementation, and (3) assessment of the performance 

(Shortell and Richardson 1978). The evaluation of programme implementation is 

called process evaluation, and outcome evaluations measure the effects of the pro-

gramme. Such evaluation activities as needs assessment and programme implemen-

tation are better if the programme is new, and outcome evaluation is best suited for 

mature programmes (Shadish 2006). 

Nowadays, evaluation is an inevitable part of a programme plan. One major sub-

ject in the planning of the evaluation of health care interventions or programmes is 

how to construct valid knowledge (Shadish et al. 1991). Internal and external valid-

ity issues should be considered when the evaluation design is chosen (Shortell and 

Richardson 1978). The evaluation perspective also affects which design is to be 

chosen. Øvretveit (1998) has described the four perspectives of evaluation as the 

following: experimental (test hypothesis), economic (measure resources), develop-

mental (improve intervention), and managerial (monitor performance). In experi-

mental evaluation studies, randomization controls all of the internal sources of inva-

lidity, but randomization is rarely possible. Campbell and Stanley (1966) introduced 

the quasi-experimental design for experimental evaluation to control validity threats 

as well as possible without randomization. 

The assessment of health care quality has been the most widely used form of 

evaluation. Quality assessment or assurance means different activities to different 

persons. Donabedian (2003) conceived quality in health care as the product of two 

factors, the science and technology of health care and the application of science and 

technology in actual practice. He described three basic approaches to the assessment 

of care quality as follows: defining structure, process and outcome (Donabedian 
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1966). Structure means material and human resources and organizational character-

istics under which care is provided. Process comprises activities with the patient, 

including diagnosis, treatment, various types of communication, and the like. Out-

come covers all changes (desirable or undesirable) in individuals and populations 

that can be attributed to health care, the most commonly used measures being mor-

bidity and mortality. Donabedian pointed out that these approaches help to obtain 

information with which to assess quality, and they best suite the evaluation of clini-

cal practice, often in combination with other approaches. Quality can also be seen 

from 3 perspectives, patient quality (service gives patients what they want), profes-

sional quality, and management quality (efficient and productive use of resources). 

Programme evaluation and quality assurance differ in focus but are complemen-

tary (Ferris et al. 1992). Programme evaluation examines programmes in relation to 

stated objectives. It is concerned with identifying and evaluating the structure, effi-

ciency, effectiveness, relevance, and impact of the programme. Quality assurance 

has a narrower but important focus on patient-specific practices and evaluates these 

with regard to the minimum standards expected by the peer group.  

Six evaluation designs have been presented in Table 6. Audit design (type 2) is 

largely used in quality assurance to compare the programme objectives with the ac-

tual situation. The effects on health care organization or professionals (type 6) be-

fore and after an intervention can be measured. Type 6a considers the effect of in-

tervention on health organisation, and type 6b also shows the impact of the change 

on the health service. 

 

Table 6. Six main types of evaluation designs (Øvretveit 1998). 

Process evaluations 

1. Descriptive 

2. Audit 

Outcome evaluations 

3. Effects on people before and after an intervention 

4. Comparative before and after an intervention 

5. Randomized controlled trial  

6. Intentional change in organizations 
a. Effects on providers 
b. Effects on patients/population of intervention with respect to 

providers 
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As in any research setting, in disease management, the selection of the evaluation 

methods needs to consider the issues of reliability and, especially, validity (Linden 

et al. 2003). Reliability means that the same result can be achieved with repeated 

measurements. Validity refers to how precise the measure is in comparison with 

what was supposed to be measured. When a measurement method needs observers, 

inter-rater and intra-rater reliability should be measured statistically. Reliability is a 

precondition for validity. Validity assessment has the following five major types: 

face validity, criterion validity, content validity, concurrent validity, predictive va-

lidity, and construct validity, all of which include some form of judgement or con-

sensus (Shortell and Richardson 1978). 

Evaluations of disease management programmes dealing with chronic diseases 

have been challenging. Asthma programmes, for example, are always carried out in 

part in community settings, and this scenario complicates the use of randomized 

controlled trials. In such cases, other next-best methods should be chosen (Steuten 

2009). In spite of which study design used, the process outcomes of asthma pro-

grammes (i.e., self-management skills) have been improved more often than other 

outcomes in the evaluations of asthma management programmes (Maciejewski et al. 

2009).  

6.4.3 Medical audit as a practical tool for real life 

Quality assurance through the use of audits has a long history, especially in Great 

Britain. Medical audit and clinical audit are used interchangeably, but medical audit 

relates to practices initiated directly by physicians (Shaw and Costain 1989). Shaw 

and Costain (1989) define medical audit as a systematic approach to the peer review 

of medical care in order to identify opportunities for improvement and provide a 

mechanism with which to realize them. It has also been defined as a quality im-

provement process that seeks to improve patient care and outcome through the sys-

tematic review of care against explicit criteria and the implementation of change 

(NICE 2002).  

A Cochrane review concluded that, when an audit and feedback are effective, the 

effects are generally small to moderate (Jamtvedt et al. 2006). The effectiveness of 

audit and feedback was likely to be greater when the baseline adherence to recom-
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mended practice was low and when feedback was delivered more intensively. Even 

though there is no clear support showing that these tools can change practice, audit 

is one of the best ways to measure practice in order to know when change is needed 

(Benjamin 2008).  

Audit is one type of evaluation which asks “Are we doing things right?” NICE 

(2002) has published a comprehensive, modern version of the audit cycle, within 

which are stages that follow a systematic process of establishing best practice, 

measuring care against criteria, taking action to improve care, and monitoring to 

sustain improvement (Figure 2). The spiral suggests that, as the process continues, 

each cycle aspires towards a higher level of quality. 

  
 
Figure 2. The clinical audit circle (published with the permission of NICE).  
 
 
Clinical audit criteria should be based on research evidence and be prioritized ac-

cording to the strength of research evidence and the influence on outcome (Baker 

and Fraser 1995). They should also be clearly measurable and appropriate to the 

clinical setting. Attention should be paid to the selection of the audit criteria and 

also to methods of identifying and sampling patients and data collection perform-

ance (Khunti et al. 1999, Hearnshaw et al. 2003). Criteria can be categorized accord-

ing to structure (what you need), process (what you do), and outcome of care (what 



44 

 

you expect). Process criteria refer to actions including, for example, communication, 

education, and investigation (NICE 2002). Process criteria are mentioned as being 

more sensitive measures of the quality of care than outcome is. Even though the 

ultimate target of an audit is to improve the quality of care, seldom do audit cycles 

end up implementing or evaluating change (Eccles et al. 1996).  

Lembcke (1956) published one of the first studies using medical audit as a 

method of quality assessment. In Finland, the first studies using medial record audits 

were published in the 1970s (Riikonen 1972, Kekki 1979). The term “medical re-

cord audit” is used to describe activities concerned with evaluating the quality of 

diagnosis, treatment, or care through the screening of patient records. Medical re-

cording as data source has deficiencies, such as incompleteness, doubtful veracity 

and interpretation difficulties (Donabedian 2003). Montalto (1995) points out that 

letters written for referral stand in contrast to the idiosyncrasy of the other forms of 

medical records. Referral letters are objective documents written to be read by oth-

ers. 

 Medical record audit start by choosing an important, valuable topic and follow 

through by choosing criteria that are clear to adhere to and easy to find from medical 

records, gathering and analysing data, discussing the results (including validity dis-

cussion) to enhance improvement if needed, and, finally, repeating the audit.  

Asthma has been mentioned as a good disease to audit (Neville 1995). The audit 

of medical records has also been commonly used in real-life asthma audits. Con-

tinuous quality improvement techniques are useful ways with which to introduce 

and monitor the effectiveness of asthma management and education programmes 

(Gibson and Wilson 1996). Recent versions of evidence-based asthma guidelines are 

integrated with the recommendations of audit tools (BTS/SIGN 2009). 

6.5 Referral letters as a target of medical record audits 

The quality of referral letters was a concern already in the early 1960s (de Alarcon 

and Hodson 1964, McMullan and Barr 1964). In 1964, McMullan and Barr wrote a 

comment that is still current: “Ideally a referral letter should epitomize the reason 

for seeking a consultant opinion and include information which may not be readily 
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available to the consultant, especially social and family background, and past treat-

ment and response thereto”. 

The following four important functions of a referral letter has been given: (1) it 

provides background information on the patient’s situation and the reason for refer-

ral, (2) it contributes to the assessment by reducing the likelihood of relevant infor-

mation being overlooked, (3) it improves efficiency and the quality of care by re-

ducing the unnecessary duplication of tests and providing a focus for history taking, 

and (4) it provides the groundwork for ongoing care and communication (McCon-

nell et al. 1999). A good referral letter is a summary that includes necessary admin-

istrative, clinical, and social information on the patient with results of the primary 

care investigations. The quality and content of the referral letter also reflect the level 

of knowledge and performance of the primary care physician with respect to local 

disease-specific guidelines.  

Montalto (1995) stated that referral letters are potential but underused tools for 

measuring performance. He highlighted the following five advantages of referral 

letters as a target for audit: (1) a large number of letters is easy to access and gather, 

(2) letters are acceptable for use in professional audits, (3) letters are objective 

documents that concisely summarize important diagnostic and management steps 

and demonstrate the GP’s pattern of thought, (4) consensus in standard settings can 

be set in co-operation with GPs and specialists, and (5) an impact of referral letters 

on the quality and efficiency of patient care is possible. 

Newton et al. (1992) divided the literature on referral letters into two categories. 

The first category contains studies that consider the physicians’ personal views of 

the referral or discharge letter content. These are crucial since communication pro-

tocols or quality standards can be set to agree only after a consensus has been 

reached between physicians (Marinker et al. 1988). The second category is com-

prised of studies based on the collection of empirical material in the form of physi-

cians’ views elicited by questioning and on those that analysed the content of the 

actual referral (Hansen et al. 1982, Lachman and Stander 1991, Jenkins 1993, Gra-

ham 1994, Newton et al. 1994, McConnell 1999, Campbell et al. 2004) (Table 7). 

Some studies belonged to both categories.  

The same items of content were presented to GPs in two different studies at a 9-

year interval (Campbell et al. 2004) (Table 7). The views of the included consultants 
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changed very little between 1992 and 2002, but the GPs attached greater importance 

to documenting three items (medical history, findings of the investigation, and 

whether or not the referral was new) in 1992 than they did in 2002. However, the 

consultants preferred items like the GP’s examination findings, and investigation 

was less important than for the GPs in both years.  

Hart and Marinker (1985) listed the following seven basic points of information 

that should be included in referral letters: (1) clear identification of the patient, (2) a 

succinct description of the patient’s personality, (3) a statement about the present 

problem, (4) a summary of relevant past events, including the prescription of drugs 

and any reaction to these drugs, (5) the physician’s formulation of the problem, (6) 

the physician’s and patient’s expectations of the referral, and (7) a statement of what 

the patient has been told. The three most important areas of communication that 

have been previously agreed upon by primary care physicians and specialists are (1) 

current medication, (2) reasons for referral, and (3) details that the patient 

him(her)self is not likely to supply to the consultant (Williams and Peet 1994).  

GP’s and specialists may have different attitudes towards the content of referral 

letters (Rosemann et al. 2006). Westerman et al. (1990) conducted a study in which 

40% of the referral letters (n=144) were assessed as being good or excellent. How-

ever, poor interobserver agreement was found between the physicians, the GPs be-

ing more critical (Westerman et al. 1990). This phenomenon was discussed as a call 

for an effort to be made to reach a consensus about quality. In order to seek views 

about the content of referral letters and discharge summaries, a questionnaire includ-

ing 4 administrative and 13 clinical items was sent to GPs and consultants (Newton 

et al. 1992). A high degree of consensus was found to exist between the physicians; 

77% of the GPs (n=115) and 88% of the consultants (n=159) were in favour or 

strongly in favour of all of the suggested clinical items in the referral letter.  

There is a clear discrepancy between the information desired and the information 

contained in referral letters. Previous audits of the content of referral letters with 

comparable items and also physicians’ views of the content are presented as a part 

of the Table 7 (Campbell et al. 2004). The reason for referral and the history of the 

current problem were comprehensively documented. Major shortcomings were 

found for all of the other items. Jiwa et al. (2005) listed key items of referral to gas-

troenterologists; the average number of items was only 5.6 out of 18 preset items. In 
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a Finnish study, the quality of referral letters was roughly assessed and found to be 

good (51%), satisfactory (44%), or poor (5%) (Puhakka et al. 2003a). 

Structured referral letters have been discussed as a means to improve the quality 

of referral, and, in some studies, discharge letters were also included in the discus-

sion (Jenkins 1993, Rawal et al. 1993, Couper and Henbest 1996, Navarro et al. 

2002). Structured referral letters were found to be strongly preferred by GPs, and 

they did not take a longer time to read (Melville et al. 2002). For referral letters with 

headings, present history, past history, drug history, and social history rated “good” 

for 56%, 40%, 54%, and in 29% of the letters, respectively (Salathia and McIlwaine 

1995). For some form letters, headings for medication, allergies, relevant past his-

tory, and patient demographic details have been provided for more information 

(Jenkins et al. 1997). 
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Table 7. Previous studies of the content of referral letters. Fulfilment (%) of the content items.  

  

Hansen et al. 
1982 

n=141 

 

Lachman and 
Stander 1991

n=1143 

 

Jenkins  
1993 

n=705 

 

Newton et al.
1994 
n=39 

 

Graham 
1994 
n=80 

 

McConnell 
1999 
n=89 

Campbell et al. 2004 Campbell 2004 

Exeter 
n=134 

Newcastle 
n=175 

GPs' views of 
the referral 

letter content
n=304 

Specialists' views 
of the referral 
letter content 

n=174 

Item of content             

Reason for referral 86% 77% 92% 95% NR 79% 99% 80% 93% 96% 

History of problem 90% NR 89% 95% 56% 82% 99% 90% 97% 98% 

Medical history 29% 52 % 72% 62% 31% 20% 63% 68% 98% 95% 

Clinical findings 
/examinations 

66% 45% NR 36% 46% 16% 58% 38% 92% 74% 

Findings on investi-
gation/tests 

45% 12% 77% 15% 20% 62% 49% 27% 90% 80% 

Current medication NR 28% 74% 56% 14% 21% 52% 65% 95% 87% 

Sociopsychological 
matters 

NR NR 79% 18% NR 16% 24% 29% 46% 59% 

Known allergies NR NR 88% 8% 9% NR 13% 12% 65% 58% 

 
Specialities 

 
10 different 
specialities 

 
NR 

 
13 medical, 
17 surgical, 
8 others 

 
ENT and 
rheumatology

 
Oncology 

 
Oncology 

 
NR 

 
NR 

    

 

NR, not reported; ENT, ear, nose and throat. 
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7. Aims of the study 

The aim of the study was to evaluate the interface between primary and secondary 

care in regard to asthma management in Finland within the general framework of 

the National Asthma Programme  

 

The detailed objectives of the study were: 

 

1. To define the quality criteria for adult non-acute asthma-related referral let-

ters, 

2. To determine the quality of adult non-acute asthma-related referral letters 

from primary care to the respiratory departments of three hospitals on the 

basis of the developed criteria, 

3. To compare the quality of adult non-acute asthma-related referral letters at 

the launch of the National Asthma Programme and 7 years later in one cen-

tral hospital region, 

4. To assess the quality of the spirometry results sent as an attachment to the 

referral letters, 

5. To describe the profile and secondary care case management of new adult 

asthma patients referred to one central hospital in two different years with a 

7-year interval. 
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8. Materials and methods 

8.1 Study design and setting 

All of the studies included in this thesis belong to the systematic evaluation of the 

Finnish National Asthma Programme, which was carried out with the use of medical 

record audit. The interface between primary and specialist care was the environment 

for assessing asthma management. The studies focussed on the referral letters them-

selves, rather than on the referral process in general or the appropriateness of the 

referrals. Firstly, the quality criteria of the referral letter audit were developed in 

study I. The quality of the referral letters and the primary care spirometries referred 

to three hospitals in 2001 was assessed in studies II and IV (Figure 3). In one central 

hospital, the quality of the referral letters in 1994 and 2001 were compared in stud-

ies III and V with respect to the audit criteria, clinical profile, and secondary care 

visits of new asthma cases (Figure 4).  

Three respiratory departments of self-selected hospitals from different parts of 

Finland participated in the study (the Seinäjoki Central Hospital, the Lappeenranta 

Central Hospital, and the Hyvinkää Hospital). The combined population coverage of 

these centres is nearly 500 000 persons (i.e., 9% of the Finnish population). The 

number and size of the municipalities differed, as did the source of livelihood in the 

study regions. Details of the study regions and available resources in 2001 are given 

in Table 8 and Figure 5. All three regions have their own local asthma programmes. 

These programmes were evaluated before the study and found to be essentially simi-

lar, a logical finding since all of the programmes were based on the National 

Asthma Programme. 
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Non-acute adult referral letters to three respiratory departments in 2001

Seinajoki Central Hospital 
n=1136

Lappeenranta Central Hospital
n=1027

Hyvinkää Hospital
n=1013

Population coverage of the participating centres 

489 000 (2001) 

Primary health care physicians Private and occupational physicians

Inclusion and exclusion criteria

Asthma-related referral letters to three respiratory departments 

All study referral letters (n=1289) and spirometry report sheets (n=615)
were photocopied, coded and mixed up

Assessment of the letters against criteria

Quality of the referral letters 

Study spirometry report sheets (n=489),
78% (n=379) with bronchodilation test

all expiratory flow-volume curves (n=868)

Assessment of the spirometry curves
against criteria and spirometry report sheets 

Quality of the primary care 
spirometry measurement

Seinajoki Central Hospital 
n=452 (40% of all letters)

Lappeenranta Central Hospital
n=414 (40% of all letters)

Hyvinkää Hospital   
n=423 (42% of all letters)

Exclusion of 
126 curves 

 
 

Figure 3. Design of studies II and IV. 
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n=165 (1994)
(27% of all cases)

n=133 (2001)
(29% of all cases)

Non-acute adult referral letters 
to the respiratory department of the Seinäjoki Central Hospital

n=1121 (1994) 

Assessment of the letters against criteria

Chart review to select asthma cases

n=1136 (2001)

Asthma-related referral letters

New asthma cases

Medical record audit of the referral 
letter and secondary care patient 

records of asthma cases

Time wise comparison of the 
clinical profile and secondary care visits

Time wise comparison of 
the quality of referral letters

Inclusion and exclusion criteria 

n=624 (1994)
(56% of all letters)

n=452 (2001)
(40% of all letters)

Population coverage of the Seinäjoki Region

202 600 (1994) 194 000 (2001) 

Primary health care physicians Private and occupational physicians

 
 

Figure 4. Design of studies III and V.  
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Table 8. Details of the study regions and respiratory department resources available in 

2001. 

 Hyvinkää 
Hospital 

Lappeenranta  
Central Hospital 

Seinäjoki  
Central Hospital  

Inhabitants  160 000 132 000 194 000 

Number of municipalities  5 10 27 

Inhabitants/municipality 
   Range 
   Median 

 
17000–43000 
34000 

 
1600–58000 
5000 

 
1700–31000 
5100 

Regional asthma programme 
(year) 

1998 1999 1997 

Patients with special reimburse-
ment for asthma medication* 

3.2% 4.2%  3.8%  

Number of health care centres 5 10 18 

Physicians in health care centres 
(% of all vacancies) 

93 (98%) 79 (94%) 134 (89%) 

Occupied vacancies of respiratory 
physicians  

4.5 out of 5  3 out of 4 5 out of 8 

Hospital beds in respiratory wards 
(per inhabitant) 

20 
(1/8000) 

22 
(1/6000)  

33 
(1/5900) 

  

* The Finnish Social Insurance Institution gives special reimbursement based on a physician's certificate for 
asthma medication after 6 months (Finnish statistics on medicines 2001 2002). 
 
 

SEINÄJOKI REGION
194 000 inhabitans

LAPPEENRANTA REGION
132 000 inhabitans

HYVINKÄÄ REGION
160 000 inhabitans

FINLAND

SWEDEN RUSSIA

5.2 million inhabitans

NORWAY

 
Figure 5. Locations and inhabitants of the 
study regions in 2001 
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8.2 Description of the medical record audit methodol-
ogy  

The method used in all of the studies was the medical record audit. The main source 

of data was asthma-related referral letters and primary care spirometry report sheets. 

The four different settings of the audits are presented in Table 9. Two evaluation 

designs were used: type 2 and 6A (See Table 6). Type 2, an audit against quality 

criteria, was used in studies II, IV, and V. Type 6A design, which measured the out-

come of intervention with respect to health care professionals, was used in study III. 

The intervention measured was the Finnish National Asthma Programme, one of the 

key target groups of the programme was primary care physicians.  

 

Table 9. Content of the medical record audits. 

 

Study Medical records Development of audit criteria Design Conduction of 
the studies Auditors 

II Referral letters Asthma guidelines and pro-
grammes + a national questionnaire 
review + expert panel discussions = 
criteria 

Cross-
sectional, 
prospective 

Three regional 
hospitals in 
2001 

Two independ-
ent respiratory 
nurses 

III Referral letters Asthma guidelines and pro-
grammes + a national questionnaire 
review + expert panel discussions  
= criteria 

Comparative, 
prospective and 
retrospective 

One regional 
hospital in 
1994 and 2001 

One respiratory 
nurse 

IV Spirometry report 
sheets referred with 
the referral letters 

ATS quality criteria + national 
guidelines + expert panel discus-
sions = criteria 

Cross-
sectional, 
prospective 

Three regional 
hospitals in 
2001 

Two independ-
ent clinical 
physiologists, 
one respiratory 
nurse 

V Referral letters and 
secondary-care 
medical records 

Asthma guidelines and pro-
grammes + expert panel discus-
sions = criteria 

Comparative, 
prospective and 
retrospective 

One regional 
hospital in 
1994 and 2001 

One respiratory 
nurse 
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8.3 Development of the quality criteria 

8.3.1 Quality criteria of asthma-related referral letters (I) 

A consensus-seeking expert panel and a national questionnaire review were the tools 

used to define the quality criteria of the referral letter audit. The panel consisted of 

seven health professionals in respiratory medicine, paediatrics, general practice, and 

administration, representing primary, secondary and tertiary health care in Finland. 

The panel decided to carry out two discussions, before and after the national ques-

tionnaire review, closely referring to a modified Delphi methodology (Campbell et 

al. 2002).  

The literature and 21 asthma programmes [three international (NHLBI/WHO) 

1995, British Asthma Guidelines Coordination Committee 1997, Dahl and Bjermer 

2000), two national (Finnish National Asthma Programme (Sosiaali- ja terveysmin-

isteriö 1994), and Asthma current Care Guideline 2000) and 16 available regional 

asthma programmes] were scrutinized for recommendations for the content of a re-

ferral letter in general and a specific asthma referral letter. Fifteen of the screened 

asthma programmes (71%) listed specific situations for which a patient should be 

referred to specialist care. They included diagnostic difficulties, severe disease, sus-

picion of an occupational disease, and pregnancy.  

A literature research was made of Medline (1968–2001) using the terms “refer-

ral” and “consultation” from the Medical Subject Headings (MeSH). No papers 

concerning the content of an asthma referral letter or a referral letter to a respiratory 

department could be identified. Neither national nor international programmes had 

any recommendations for the content of an asthma-related referral letter. In eight 

regional programmes (38% of all of the reviewed programmes), a referral letter was 

discussed in detail, including all of the study regions’ programmes. Since only a few 

guidelines directly commented on the content of an asthma referral, the indicators 

for the case management of asthma, such as history, symptoms, and diagnostic tests, 

were reviewed as well in order to produce the provisional referral criteria. The pro-

visional administrative criteria were based on two Finnish studies concerning gen-

eral information included in all referral letters (Latva-Nevala et al. 1995, Ketola et 

al. 2001). The readability of the letter was a precondition required by the panel. 
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The list of the provisional criteria sent to the national review included 6 adminis-

trative and 19 asthma-specific criteria. The reviewers included all Finnish chief 

pulmonologists (n=32) and representatives of all Finnish health care centres 

(n=283), either the chief physician (n=143) or the local asthma co-ordinating physi-

cian (n=140). They were asked to grade the necessity of each suggested criterion to 

be included (score): very necessary (2), necessary (1), and unnecessary (0).  

8.3.2 Quality criteria for expiratory flow-volume curves (IV) 

The quality criteria for expiratory flow-volume curves were agreed by the study 

group and were based on ATS guidelines (ATS 1995). The flow-volume curves 

were graded good if all five criteria were present (Figure 6). These criteria were 

used for the visual assessment of the expiratory curves.  

1

2

3

4

5

 
Figure 6. Quality criteria used for the expiratory flow-volume loop. 

1 = start of the exhalation without delay, 2 = steep upslope of the expiratory flow, 3 = sharp PEF, 
4 = no coughing during the exhalation, 5 = full exhalation obtained 
 

 

The clinical data gathered from the spirometry referral sheets were based on the 

recommendations in the ATS guidelines (ATS 1995) and the Finnish national spi-

rometry and PEF-measurement guideline (Sovijärvi 1995).  
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8.3.3 Grading of the quality (II–IV) 

The fulfilment of the selected criteria determines and grades the quality of the refer-

ral letter. The expert panel graded the referral letter as good against administrative 

criteria if it was readable, contained a separately written referral text (not only cop-

ies of case notes), included the patient’s name and identity data, and fulfilled at least 

two of four other criteria (see Table 11). The grading of the quality of the asthma-

specific referral letter was based on the following two main conditions: graphics of 

either of the lung function tests (PEF follow-up or spirometry with bronchodilation) 

were present and other criteria were fulfilled (see Table 13). The quality of the spi-

rometry was graded good if all five of the quality criteria were met (Figure 6).  

8.4 Conduction of studies II and IV  

8.4.1 Collection of the referral letters and spirometry report 

sheets 

The study letters were derived from all of the adult (age over 15 years) patients’ 

asthma-related referral letters that were sent to three respiratory departments in three 

hospitals (Hyvinkää, Lappeenranta, and Seinäjoki) during 2001 (Figure 3). Referral 

letters from primary care, private care, and occupational health care were prospec-

tively screened by a member of the expert panel in each centre. Copies of the lung 

function measurements attached to the referral letter were also collected. The refer-

ral letter was included in the study if the reason for referral was asthma, suspicion of 

asthma, any symptom or finding suggestive of asthma, or an obstructive lung func-

tion test result. The referral letter was excluded if the reason for referral was snor-

ing, sleep apnoea, haemoptysis, pulmonary infiltrates, suspicion of pleural or paren-

chymal lung disease or malignancy, a previous COPD diagnosis without additional 

suspicion of asthma, sarcoidosis, bronchiectasis, recurrent pneumonia, allergic rhini-

tis without suspicion of asthma, or hyposensibilization. Referrals from other de-

partments of the same hospital and referrals for emergency asthma admission were 

also excluded.  
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According to the inclusion and exclusion criteria, 41% (n =1289) of all of the 

adult pulmonary referral letters (n=3176) to the three participating centres in 2001 

were included (Figure 3). The final audit of the three hospitals’ referral letters con-

tained 1289 letters and 489 spirometry report sheets, 379 (78%) of which with a 

reversibility test. All of the included referral letters and spirometry report sheets 

were collected to the Seinäjoki Central Hospital, where the further processing of the 

documents took place. 

8.4.2 Assessment of the referral letters and spirometry report 

sheets 

The standard for the asthma-specific quality of the asthma-related referral letters 

was set prior to the audit, and it was based on results found in the literature, reports 

of consulting specialists, and discussion within the expert panel. The maximal ac-

ceptable standard of inadequacy (MAS) developed by Williamson (1971) was set at 

10% of the administrative criteria and 30% of the disease-specific criteria. MAS 

means that the expert panel was prepared to accept a specific maximum of poor-

quality referral letters. 

An audit manual was prepared, and two respiratory nurses were trained in its use. 

Firstly, a pilot study using 100 referral letters was conducted to test the feasibility of 

the asthma referral criteria, the manual, and the audit process. It revealed that the 

feasibility of the selected criteria for the referral letter was good, and it confirmed a 

central role for spirometry with a bronchodilation test in the quality assessment, 

which led to an additional expert panel discussion. There were three reasons why 

the expert panel adhered to the original idea of spirometry with bronchodilation test 

as an essential element of a good quality referral letter: (1) according to global 

guidelines, the diagnosis of asthma is based on documentation of reversible obstruc-

tion (NHLBI/WHO 1995), (2) the equipment for spirometry was available in 95% of 

the Finnish health centres and also actively used in 2001 (Erhola et al. 2003), and 

(3) the relevant experts consulted strongly recommended keeping this precondition. 

Additionally asthma programme also national programme for COPD included rec-

ommendations to increase the use of lung function measurements ( Laitinen LA et 

al. 1999) and guidelines for the spirometric procedure (Sovijärvi et al. 1995).  
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The study letters were arranged in random order before the handling. After the 

administrative criteria had been screened, all information permitting any identifica-

tion of a patient was removed. The letters were screened against the criteria and 

scored by two respiratory nurses trained and supervised by LT. All of the criteria 

were given the value of 0 when not present and 1 when present. Two nurses inde-

pendently scored an 8% sample of the letters to assess the inter-rater reliability using 

the κ statistic for each criterion. The intra-rater repeatability was also assessed after 

a recoding of a random 4% sample of the letters. 

All of the spirometry report sheets were photocopied and coded. Only flow-

volume curves, which were printed as final reports with specific spaces for clinical 

information concerning the patient and measurement circumstances, were included 

in the study. If both were available, the pre- and post-bronchodilation curves were 

assessed separately. Clinical information concerning the patient and the test session 

was collected by a trained respiratory nurse. The quality of the curves was assessed 

by two clinical physiologists against the five predefined criteria; both of the physi-

ologists had over 20 years of experience in analysing lung function tests. One ana-

lysed 240 spirometries and the other processed 249. For the measurement of the 

intra-rater repeatability and the inter-rater reliability, both clinical physiologists 

blindly recoded 25 of the curves that they had originally reviewed, and 25 of the 

curves originally reviewed by their co-worker.  

8.5 Conduction of study III 

8.5.1 Collection of the referral letters 

The design of this study is presented in Figure 4. In addition to the prospectively 

collected asthma-related referral letters, in the Seinäjoki Central Hospital region, 

referral letters from 1994 were also retrospectively screened from the hospital data 

records. Referrals with the same inclusion and exclusion criteria as those used in 

2001 were collected and copied, along with the attached spirometry report sheets. 

Between the study years, local implementation activities based on the National 

Asthma Programme took place, including publication of a regional asthma pro-
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gramme in 1997. The regional programme included recommendations of when to 

refer an asthma or suspect asthma patient and what previous tests should be per-

formed prior to the referral.  

8.5.2 Assessment of the referral letters 

The same audit manual was used as in study II. The asthma-related referral letters 

were otherwise handled and scored identically to the method described in section 

7.4.2, but only data on disease-specific criteria were collected. Referral letters from 

the year 1994 were scored by one study nurse. The intra-rater repeatability of the 

study nurse was assessed in the recoding of a random 8% sample of the letters. 

8.6 Conduction of study V 

8.6.1 Diagnostic outcome of the referred patients 

The study nurse made a chart review to gather all of the final diagnoses of the re-

ferred patients from 1994 and 2001. Thereafter, two referral letters from 1994 (one 

letter from another department of the same hospital and one letter included twice) 

and one from 2001 (included twice) were excluded. The final number of referrals 

was 622 in 1994 and 451 in 2001. The diagnostic outcomes of the referrals are pre-

sented in Table 10. In 1994, two diagnoses were missing (one referral was returned 

to the place of referral and one patient did not attend). In 2001, there was a shortage 

of pulmonologists in the Seinäjoki Central Hospital, with long waiting times. A total 

of 43 diagnoses remained unidentified – 22 referrals were returned to the referring 

physician with management recommendations, 19 patients did not attend the outpa-

tient visit, and 2 referrals were re-referred to another speciality. 
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Table 10. Diagnostic outcomes of all of the asthma-related referrals to the Seinäjoki Cen-

tral Hospital in the study years. Number of patients and proportion (%) of all referred pa-

tients.  

Outcome diagnosis 1994 
n=622 

2001 
n=451 

Asthma      

new 165 27% 133 29% 

previous 63 10% 25 6% 

Asthma suspicion 10 2% 35 8% 

Rhinitis 86 14% 44 10% 

Bronchitis  65 10% 40 9% 

Dyspnoea 49 8% 52 12% 

Tussis 50 8% 37 8% 

COPD 38 6% 15 3% 

Hyperventilation 12 2% 1 0.2% 

Apnea somni 8 1% 0 0% 

Sarcoidosis 2 0.3% 6 1% 

Miscellaneous  72 12% 20 4% 

Missing  2 0.3% 43 10% 

8.6.2 Assessment of the new asthma cases in the secondary 
care  

Copies of the newly diagnosed asthma patients’ records from the first secondary 

care visit were collected and attached with the copy of the referral letter. A trained 

respiratory nurse collected the clinical data from these copies according to a pre-

pared manual; thus the target of the audit was these data. The number of each pa-

tient’s all non-emergency visits to and hospital stays in secondary care generated 

from the study referral, both before and after the asthma diagnosis, was counted. In 

order to estimate the use of respiratory department resources, every stay at the respi-

ratory ward was counted as two outpatient visits. The study nurse recoded a 6% 

sample of the cases to assess the intra-rater repeatability using the κ statistic for each 

item in the clinical data. 
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8.7 Statistical analysis 

A statistician was consulted during the planning of the studies, and the analysis was 

carried out by versions 10.1–16.0 of SPSS software®.  

In study I, the proportion of the “very necessary” gradings for each of the 25 pro-

visional criteria in the national questionnaire review was calculated separately for 

the three groups of physicians, and the differences between them were analysed by 

means of the chi-square test. In a case of a p-value of <0.10, a post-hoc analysis was 

performed, and the chief pulmonologists were compared with other physicians. The 

categories for the provisional criteria were coded as follows: very necessary = 2, 

necessary = 1, and unnecessary = 0. The sums of the codes for the different criteria 

groups were calculated, and the result indicated the overall assessment of necessity. 

For all 25 of the criteria, the possible range was 0–50. An analysis of variance 

(ANOVA) was used to compare the sums of the codes between the physician 

groups. Fisher’s test for the least significant difference (LSD) was used for the 

paired comparisons.  

In studies II, III and V, intra-rater repeatability, and in study II also the inter-rater 

reliability, was assessed with the use of κ coefficients (Landis and Koch 1977). The 

chi-square test was used to test the associations between the categorical variables. 

Statistical significance was set at p<0.05. The quality of the asthma referral letters is 

described with the use of percentages and exact 95% confidence intervals (95% CI) 

(based on binomial distributions).  

In study IV, the categories for the quality criteria and clinical information were 

coded, and the sums of the codes for the different criteria were calculated. The sums 

indicated the overall assessment of the quality of the flow-volume curve and the 

amount of clinical information included on the flow-volume sheets. The intra-rater 

repeatability and inter-rater reliability of the clinical physiologists were assessed by 

raw agreement. 

In study V, the results of the lung function tests carried out at the first visit were 

expressed in terms of medians with ranges, due to the skewed distributions, and 

tested with the Mann-Whitney test for differences between 1994 and 2001. Logistic 

regression was used to assess the determinants of the diagnosis at the first secondary 

care visit among the following factors: age, asthma in first-degree relatives, atopic 
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status, subjective and objective wheezing, blood eosinophils, use of asthma medica-

tion, symptom frequency, availability of primary care lung function results at refer-

ral, and a pre-diagnostic visit to a nurse. The numbers of secondary care visits and 

hospital admissions were studied with the use of a Kaplan-Meier analysis. 

8.8 Ethics 

The study was approved by the Ministry of Social Affairs and Health in Finland and 

also by the Ethics Committee of the Seinäjoki Central Hospital. The Helsinki decla-

ration was adhered to. Individual informed patient consent was not considered nec-

essary because the written material, referral letters, and copies of patient notes were 

handled anonymously. 
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9. Results 

9.1 The finalized referral letter audit criteria (I) 

The overall response rate to the national questionnaire sent to pulmonary chief phy-

sicians, local asthma co-ordinator physicians, and chief general physicians was 75%. 

The three groups of responding physicians had very similar gradings for the provi-

sional criteria, most of which were considered very necessary. The chief pulmonary 

physicians considered all 25 of the criteria more necessary than the other groups did, 

but the difference between the groups did not reach statistical significance (p=0.24). 

The mean necessary scores for all of the criteria were 40.0 (SD 6.1), 38.3 (SD 6.5), 

and 37.7 (SD 6.4) for the pulmonary chief physicians, local asthma co-ordinator 

physicians, and chief general physicians, respectively. Smoking was one exception; 

the chief pulmonologists scored it as being significantly more important than the 

primary care physicians did. For the administrative criteria, the difference between 

the groups was significant (p=0.029), and the corresponding mean scores were 10.5 

(SD 1.5), 9.7 (SD 1.4), and 10.0 (SD 1.4), respectively (Appendix). The pairwise 

comparisons indicated a significant difference only between the chief pulmonary 

physicians and the local asthma co-ordinator physicians (p=0.009).  

After the second expert panel discussion, the criteria considered as being very 

necessary by more than 50% of the respondents were included in the final criteria. 

Five disease-specific criteria (family history, thorax and sinus X-rays, blood eosino-

phils) were dropped. Spirometry with a bronchodilation test did not reach the bor-

derline level, but the expert panel decided to include it in the final criteria. In addi-

tion, the classification of the urgency was included in the administrative criteria by 

the expert panel, even though the preset level was not reached. The expert panel 

considered it important from the administrative and legal point of view. Readability 

was also added to the criteria. The final set of criteria included 7 administrative and 

14 asthma-specific criteria (Tables 11 and 12). 
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9.2 General description of the study referrals 

9.2.1 Referrals in the cross-sectional study (II) 

Most of the referral letters (n=1289) were written on the standard structured referral 

letter form; 16% were electronic letters, all from the region of Lappeenranta. The 

main reasons for referral were suspicion of asthma in 45% (n=578) of the letters, 

asthma-related symptoms in 31% (n= 403), and previously diagnosed asthma in 

10% (n=125). Public health care physicians referred 70% (n=902) of the letters, and 

private practitioners (including private occupational health physicians) accounted 

for 28%. The letters were written by at least 427 different physicians (17 not identi-

fied). Altogether 3% of the referred physicians were pulmonary specialists. The 

mean age of the referred patients was 48 (range 14–92) years, and 61% of them 

were women. 

9.2.2 Referrals in the comparative study (III) 

The referral letters to the Seinäjoki Central Hospital in 1994 and 2001 were com-

pared. The total number of all referrals to the respiratory department was nearly the 

same in both years (Figure 4). The proportion of asthma-related referral letters was 

smaller in 2001 – 56% (n=624) of all the referral letters in 1994 and 40% (n=452) in 

2001. All of the study letters were written on the standard structured referral letter 

form. The reason for the referral was clearly mentioned in 88% (n=546) of the let-

ters in 1994 and in 93% (n=418) in 2001. Suspicion of asthma accounted for 54% 

(n=339) of the referrals in 1994 and 48% (n=218) in 2001, asthma-related symptoms 

were reported for 36% (n=223) in 1994 and for 38% (n=178) in 2001, and previ-

ously diagnosed asthma was mentioned in 10% (n=58) in 1994 and in 6% (n=25) in 

2001.  

The public health care physicians referred 76% (n=474) of the patients in 1994 

and 65% (n=292) in 2001, and private practitioners (including private occupational 

health physicians) wrote 20% of the letters in 1994 and 35% in 2001. The letters 

were written by 188 different physicians in 1994 (1 pulmonary physician and 11 
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unidentified) and by 162 different physicians in 2001 (5 pulmonary physicians and 4 

unidentified).  

The mean age of the referred patients was the same: 46 (range 14–87) years in 

1994 and 46 (range 14–92) years in 2001. Altogether 59% of the patients in 1994 

and 56% in 2001 were women. 

9.2.3 Referrals in the spirometry study (IV) 

The spirometries of the 489 referrals to the three hospitals in 2001 were assessed. 

The main indicators for these referrals were suspicion of asthma for 51% (n=251), 

asthma related symptoms for 25% (n=124), and previously diagnosed asthma for 

6%. Public health care physicians referred 88% (n=429) of the patients in the spi-

rometry study, and 11% (n=55) were sent from private practitioners. Altogether 

62% of the patients were female, with a mean age of 48 (range 15–86) years. Re-

versibility tests were made in 379 (78%) of the cases. A significant bronchodilation 

of FEV1 response (12% or more) was observed in 20% of the cases. 

9.3 Quality of the referral letters (II) 

9.3.1 Administrative criteria 

The fulfilment of the administrative criteria is shown in Table 11. All of the letters 

were readable, but 4% were hard to read. The quality of the asthma-related referral 

letters against the administrative criteria was good in 96% of the cases. 
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Table 11. Fulfilment (%) of the six administrative criteria for the referral letter in 2001 

(n=1289). 

Administrative criteria 

Readability 100% 

Date of referral    99% 

Separate referral text    96% 

Clearly stated reason for referral       98% 

Classification of the urgency rate       59% 

Patient’s contact data  

    Name 100% 

    Address 99% 

Social security number       100% 

Telephone number  90% 

Referring physician's contact data   

Name   99% 

Address      73% 

Telephone number   47% 
 

9.3.2 Asthma-specific criteria 

The fulfilment of each separate asthma-specific quality criterion is shown in Table 

12. Information on current medication (for disorders other than asthma) was clearly 

age-related (p<0.0001).  

The quality of the asthma-related referral letters according to asthma-specific cri-

teria is presented in Table 13. There were no statistically significant differences be-

tween the three centres (data not shown). A total of 54% of the letters included ei-

ther a sheet of PEF-follow-up or spirometry data accompanied a bronchodilation test 

(i.e., fulfilled the precondition for a good referral letter). The letters with either of 

the lung function tests were of better quality according also to other criteria. At least 

eight other criteria were fulfilled in 39% of the letters with and 33% of the letters 

without PEF-follow-up data or spirometry data with the results of a bronchodilation 

test attached (p=0.017). 
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Table 12. Fulfilment (%) of the 14 asthma criteria for the referral letter in 2001 (n =1289). 

Asthma referral criteria  

Basic history  

Occupation 66% 

Smoking 42% 

Known allergies 47% 

Other diseases 56% 

Other current medication 
Age over 60 years  65% 
Age 40–59 years  43%  
Age less than 40 years 18% 

  41% 
 
 
 

Asthma symptom history  

Onset of symptoms 80% 

Dyspnoea 64% 

Specified dyspnoea* 54% 

Cough 63% 

Specified cough* 53% 

Wheezing 44% 

Use of asthma medication 78% 

Objective tests as an attachment  

Peak flow-follow-up 47% 

Spirometry and bronchodilation test 31% 
 
*Specified dyspnoea and cough criteria consist of detailed description of these symptoms (for example dyspnoea 
during exercise, productive cough).  
 

 

Table 13. Grading of the quality and the results of the assessment of 1289 asthma referral 

letters. 

 Quality of the letter 

PEF-follow-up or spi-
rometry with a bron-
chodilation test as an 
attachment  

Number of 
other fulfilled 
criteria  

Percentage of the letters 

% 95% Cl 

Good Yes ≥ 8  21 19 to 24 

Satisfactory Yes 
No 

6–7 
≥ 8 

34 31 to 37 

Poor Yes  
No 

< 6 
< 8 

45 42 to 47 
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9.4 Comparison of the quality of the referral letters at a 

7-year interval (III) 

The fulfilment of each separate asthma-specific criterion in 1994 and 2001 is shown 

in Table 14.  

All of the items containing basic history information (except occupation) were 

present more often in 2001 (p=0.01) than in 1994. The main asthma-related symp-

toms (dyspnoea, specified dyspnoea, specified cough, and wheezing) were men-

tioned equally often in both years. Lung function tests were rarely attached to the 

referral letters in 1994, and the difference between the years was significant 

(p=0.01). Either of the lung function tests was sent as an attachment in 18% of the 

referrals in 1994 and in 50% of the referrals in 2001. The inclusion of information 

about current medication (for disorders other than asthma) was age-related (p<0.01). 

The quality assessment of the adult asthma referral letters in 1994 and 2001 is 

presented in Table 15.  
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 Table 14 Fulfilment (%) of the 14 asthma referral letter criteria in the letters in 1994 and 

2001. 

Asthma referral criteria Letters 1994
(n=624) 

Letters 2001 
(n=452) p-value 

Basic history    

Occupation 82% 79% 0.14 

Smoking 24% 39% 0.01 

Known allergies 39% 54% 0.01 

Other diseases 46% 54% 0.01 

Other current medication  
Age over 60 years 
Age 40–59 years  
Age less than 40 years 

30% 
55% 
29% 
11% 

38% 
68% 
39% 
17% 

0.01 
0.01 
0.01 
0.01 

Asthma symptom history    

Onset of symptoms 72% 83% 0.01 

Dyspnoea 69% 69% 0.91 

Specified dyspnoea* 54% 59% 0.89 

Cough 55% 63% 0.02 

Specified cough* 48% 52% 0.06 

Wheezing 53% 48% 0.17 

Use of asthma medication 58% 72% 0.01 

Bronchodilator 55% 67% 0.01 

Preventive 14% 26% 0.01 

Objective tests as an attachment    

Peak flow follow-up 14% 40% 0.01 

Spirometry with a bronchodilation test 5% 32% 0.01 

Either of the tests 18% 50% 0.01 
  

* Specified dyspnoea and cough criteria consist of detailed description of these symptoms (for example dysp-
noea during exercise, productive cough). Differences between years were tested by Pearson Chi-square test. 

 

 

Table 15. Quality of the adult asthma referral letters in 1994 and 2001. The differences 

between the years were tested with the use of the Pearson chi-square test. 

Quality of the 
referral letter 

Percentage of all referral letters 
in 1994 (n=624) 

Percentage of all referrals 
letters in 2001 (n=452) p-value 

% 95% Cl % 95% Cl 

Good 7   5 to  9   22         18 to 25 0.01 

Satisfactory 30 26 to 33   34         30 to 39 0.20 

Poor 63 60 to 67   44         39 to 49 0.01 
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9.5 Quality of the primary care spirometries (IV) 

9.5.1 Flow-volume curves 

The fulfilment of the criteria for the spirometry data is shown in Table 16. The qual-

ity of all the flow volume curves (n=868) was found to be good for 79% of the 

curves. Two criteria, which were moderately difficult to adhere to, were a sharp PEF 

and full exhalation. 

 

Table 16. Fulfilment (%) of the five quality criteria for the pre- and post-bronchodilator  

curves. 

Fulfilment of the five 
quality criteria 

Pre-bronchodilator 
curve (n=489) 

Post-bronchodilator 
curve (n=379) 

1. Start without delay 98% 99% 

2. Steep upslope 95% 94% 

3. Sharp PEF 90% 91% 

4. No coughing 98% 99% 

5. Full exhalation 90% 91% 

All criteria fulfilled 
= good quality * 

78% 80% 

 

* The quality of all flow volume curves (n=868) was found good in 79% of the curves. 

9.5.2 Clinical information on the spirometry report sheets 

The clinical information provided on the spirometry report sheets is shown in Table 

17. The date of the spirometry testing, the identification of the technician, the refer-

ence values, and the height of the patient were found on almost all of the sheets, and 

smoking history appeared on more than two thirds. The location of spirometry test-

ing (i.e., name of the health care centre or private practice where the spirometry was 

performed) was mentioned on 37% of the sheets, and the indicator for the measure-

ment was listed in 15% of the cases. The use of respiratory medication and patient 

co-operation were commented on in one third of the sheets.  
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Table 17 Presentation (%) of clinical information on the spirometry report sheets (n=489). 
 

 

 

 

 

 

 

 

 

 

 

 

 

9.6 Comparison of the new asthma cases in the secon-
dary care at a 7-year interval (V) 

9.6.1 Clinical profile 

The asthma patients in 2001 were older (p=0.031) and more obese (p=0.002) and 

had more co-morbidities (p=0.013) than in 1994. The number of asthma patients 

with a body mass index (BMI) over 30 increased from 19% in 1994 to 33% in 2001 

(p=0.011). Two thirds reported chronic rhinitis in both years. Altogether 39% of the 

asthmatics were atopic in 1994, and 32% were atopic in 2001. The main symptoms 

were dyspnoea, cough, and wheezing, with no significant differences between the 

years. Expiratory wheezing observed by auscultation at the primary or secondary 

care physician’s visit was less common in 2001. Symptoms occurred periodically 

more often than daily in 2001. Bronchodilator drugs were commonly prescribed in 

both years, but the use of anti-inflammatory drugs before the specialist consultation 

was more frequent in 2001. The median pre-FEV1% and pre-FEV% values did not 

differ between the years. 

Date when the spirometry was carried out included   99% 

Indication for  spirometry mentioned   15% 

The location where the  spirometry was performed included     37% 

Name/ ID of the spirometry technician included   97% 

Height of the patient included  99% 

Smoking history of the patient mentioned  87% 

Duration of smoking (in years) mentioned    74% 

Patients’ respiratory medication mentioned   26% 

Time of last dose of that respiratory medication taken mentioned 30% 

Patient cooperation commented on  32% 

Reference values included 100% 

Source of the reference values referred (Viljanen et al. 1982)  96% 
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9.6.2 Visits to secondary care 

Only a history of asthma in first-degree relatives [odds ratio (OR) 5.34, 95% Cl 

1.12–24.49] in 1994 and a visit to a nurse prior to the specialist visit (OR 3.13, 95% 

Cl 1.17–8.37) in 2001 were shown in the logistic regression analysis to have en-

hanced the diagnostic process. Prior visits to a nurse were not used in 1994, but 60% 

of the asthmatics (n=80) visited a nurse initially in 2001. If this visit in 2001 was 

taken into account, the significant difference in the number of pre-diagnostic visits 

disappeared. There were fewer visits after the diagnosis in 2001 than in 1994 

(p<0.001); 55% of the asthma patients visited a specialist three times or less after 

the diagnosis in 1994 versus 75% in 2001. 

The quality of the referral letters was rated good more often in 2001 (25%) than 

in 1994 (10%). However the quality of the asthma referral letters did not seem to 

predict the possibility to make an asthma diagnosis at the first physician visit or the 

total number of visits before the diagnosis (data not shown). The small number of 

the good referral letters (n=33) may have weakened the result. 

9.7 Reliability and repeatability 

In study II, two nurses independently scored an 8% sample of the letters. The inter-

rater reliability was assessed with the use of the κ statistic for each criterion. The 

median of all the κ values was 0.87 (mean value 0.82, range 0.61–0.91). The intra-

rater repeatability was assessed on a further random sample of 4% of the letters, and 

the median κ was 0.87 (mean value 0.83, range 0.31–0.98).  

In study III, the letters from 1994 were scored by one nurse, and intra-rater re-

peatability was assessed in a random sample of 8%. The intra-rater repeatability was 

assessed for each criterion, and the median κ was 0.93 (mean value 0.88, range 

0.44–1.00).  

In study IV, the intra-rater repeatability was assessed for both of the clinical 

physiologists by recoding 25 curves for each. The agreement was 98% for one and 

99% for the other. Altogether 50 curves (of which 35 also included post-

bronchodilator curves) were coded by both clinical physiologists to measure the 
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inter-rater reliability between the rates. This agreement ranged from 83% to 100%. 

The interpretation of the full exhalation most often caused the disagreement between 

the two reviewers.  

In study V, the intra-rater repeatability for each item of the patient history and 

symptoms was assessed. The median of all the κ values was 0.73 (mean value 0.70, 

range 0.36–1.0). 
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10. Discussion 

10.1 Main results of the studies 

Finnish National Asthma Programme (1994–2004) shifted the responsibility of 

asthma management to primary care professionals to ensure an early diagnosis and 

treatment for an increasing number of asthma patients. As an evaluation effort of the 

programme, both a cross-sectional and a comparative study of the quality and con-

tent of the asthma-related referral letters were conducted. Medical record audit of 

asthma-related referral letters was the evaluation method used.  

Audit criteria based on a high national consensus between primary and secondary 

care physicians were first set (study I). The consensus regarding the criteria indica-

tes the success of the intensive educational effort of the asthma programme.  

In the cross-sectional study of three hospital regions, the quality, against the 

asthma-specific criteria, was good for only one fifth of the referral letters, and nearly 

half of the letters (45%) were poor. The proportion of poor letters was higher (50%) 

than the preset standard of 30%. However, in the comparative study of one hospital 

region, the proportion of poor asthma-related referral letters significantly decreased 

from two thirds to less than half during the first 7 years of the programme. The im-

proved quality of the letters can primarily be explained by the more active attach-

ment of lung function test results. However, in 2001, the proportion of poor letters 

was still unacceptably high (44%). 

Against the predefined criteria, eight out of ten of the flow-volume spirometry 

curves obtained in primary care were of good quality. The sharpness of the PEF and 

full vital capacity exhalation seemed to be the critical points of the spirometric test-

ing. Some details of the clinical information, such as the use of respiratory medica-

tion, patient cooperation, and the location of spirometric testing, were frequently 

missing from the spirometry report sheets. 
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The newly diagnosed asthma patients in 2001 were older, more obese, and had 

more co-morbidities than those in 1994. The main asthma symptoms, such as dysp-

noea, wheezing and cough, occurred equally in both years but were more often peri-

odic than daily in 2001. The clinical profile data of the newly identified asthma 

cases refers slightly to milder asthma in 2001 than in 1994. Trends were found to-

wards assigning a more active role on the part of primary care physicians and more 

rational use of secondary care resources in the management of asthma. 

10.2 Discussion of the results 

10.2.1 Consensus on the contents of asthma referral letters (I) 

The adequate and timely transfer of information is essential when the responsibility 

of care is shifted from primary to secondary care. GPs writing and pulmonologists 

reading the referral letters should have a common view of the essential components, 

at least those concerning major chronic diseases. Asthma has been identified as a 

common lung health disease for decades in Finland, with education activities having 

taken place even before the launch of the National Asthma Programme. The pro-

gramme drew the attention of both primary care physicians and specialists to the 

main aspects of the case management of asthma and seems to have largely united 

the views.  

Smoking was the only item scored very necessary by over 90% of the chief pul-

monary, whereas only 77% of the primary care physicians were of the same opinion. 

Surprisingly, only about half of all the physicians considered data on other current 

medication very necessary; however, data on asthma medication was very necessary 

for two thirds of the physicians. In a British study (Campbell et al. 2004), about 

90% of both primary care physicians and specialists viewed current medication “al-

ways/usually important” (Table 7). British physicians seem to value findings of pre-

vious tests as being more important than Finnish physicians do.  

The minimum essential 24 elements needed for an adult asthma referral letter 

have been published recently (Berta et al. 2008). Only one element, however, was 
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case-sensitive for asthma; hence the authors presented the opinion that the same 

elements could be used also in connection with other chronic diseases. In the present 

study, the content of the referral letter focussed more on symptoms and the results of 

objective lung function tests, cases of a suspicion of asthma, even though the same 

criteria are relevant also when patients with chronic asthma are referred. 

10.2.2 Quality of the asthma referral letters (II) 

Administrative data was well documented in the referral letters; only the referring 

physician’s address (27%) and telephone number (53%) were missing quite often. 

Missing contact data makes immediate contact complicated. A clearly stated reason 

for referral was mentioned in almost all letters (98%), but the classification of ur-

gency was missing in four out of ten letters. Asthma or a suspicion of asthma was 

the reason for referral in 55% of the letters.  

Copies of PEF-follow-up measurements (47%) and spirometry data with the re-

sults of a bronchodilation test (31%) were included in the letters. However, more 

patients underwent lung function measurements prior to referral. At least an inten-

tion to measure PEF was mentioned in 78% of the letters. Spirometry was per-

formed in 63% of the cases, and copies of the spirometry report sheet with or with-

out bronchodilation test were included in 48% of the letters.  

The fulfilment of the disease-specific criteria differed in some aspects from the 

GPs’ (n=209) views in the national review questionnaire. Wheezing, smoking, aller-

gies, and current medication were mentioned less often, only in less than half of the 

letters. One clinically very important discrepancy was found between items scored 

very necessary by physicians (chief pulmonologist, local asthma co-ordinator, chief 

general physician) and the actual content of the referral letter, the item being smok-

ing (93%, 80%, 74% versus 42%, respectively). Discrepancies between the actual 

content of the referral letter versus the views of the physicians were also found in a 

previous study (Campbell et al. 2004) (Table 7). The rush in everyday work in 

health care centres often ruins the ideal way of documenting clinical information 

and composing a comprehensive referral letter. Part of the explanation missing 

items is probably due to the fact that everything that has been discussed with the 

patient is thereafter not recorded. A structured asthma referral letter would make it 
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easier to include all relevant items. There are no previous studies of the content of 

asthma-specific referral letters, but there are studies of referrals to other specialities 

(Table 7). As in the present study, a lack of information on clinical findings, primary 

care investigations, current medication, and allergies has been found also in these 

studies. 

What is the value of a good referral letter; does it produce better consultant re-

plies? Hansen et al. (1982) have shown that the quality of consultation reports in-

creased directly with the amount of information originally sent to the consultant. 

Grol et al. (2003) found some correlations between the quality of the referral letter 

and the reply letters, but the relations were weak. In a Finnish study, a mutual rela-

tion between the quality of referral letters and the discharge summaries was found 

(Vehviläinen et al. 1996a). However, the content of the referral letter may have a 

different impact in different specialities, depending on the reason for referral. A 

short referral letter may be enough to produce a good reply, for example, if the pa-

tient is referred with a specific question or expectation of a diagnostic procedure 

(Jiwa et al. 2005). A specific referral diagnosis has predicted benefit from the spe-

cialist consultation (Puhakka et al. 2006). 

Information in the referral letter is essential for the specialist if he or she is to 

make appropriate plans for the first secondary care visit and the classification of the 

urgency. Information on occupation, smoking, allergies, and the current asthma 

medication of the patient is important for the planning of further investigations. 

Specialists rely on the information given in referral letters when deciding when to 

schedule the patients for the outpatient department. The cases that physicians could 

have scheduled promptly have contained more information (Jiwa et al. 2009). A 

good referral letter also provides the opportunity to answer the referring physician 

straight without face-to-face contact with the patient, which can be the most cost-

effective decision, and the visit to secondary care is avoided. Electronic referrals 

have made these short consultations more fluent. 
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10.2.3 Differences in the asthma referral letters at a 7-year inter-

val (III) 

At the launch of the National Asthma Programme in 1994, all primary care physi-

cian vacancies were occupied in the study region of the Seinäjoki Central Hospital. 

This occurrence may have facilitated the implementation process of the asthma pro-

gramme. The total number of non-acute, external referral letters was the same in 

1994 and 2001. The proportion of asthma-related letters out of all pulmonary refer-

rals decreased from 56% in 1994 to 40% in 2001. Moreover, specialist consultations 

on problems of chronic asthma management decreased. Almost one out of ten pa-

tients referred had previous asthma in 1994, compared with only one out of twenty 

in 2001. These changes reflect the more active management of asthma in primary 

care. As well as the more active use of preventive asthma medication, mentioned 

more often in 2001 (26%) than in 1994 (14%). 

The improved quality of letters is mainly explained by the attachment of graphics 

from PEF follow-up or spirometry to the referral letter more often in 2001 than in 

1994. The major shortcoming in both years was the lack of a smoking history. Omit-

ting smoking information may reflect a negligent attitude of physicians towards 

documenting patients’ smoking habits; if so, it can be assumed that attitudes have 

changed since 2001.  

10.2.4 Quality of the primary care spirometries (IV) 

In the present study, the quality of the primary care spirometries referred to special-

ist care was good, and the reversibility test had been actively used. The quality was 

assessed with the use of a visual view of the expiratory flow-volume loops against 

the five quality criteria. The inter-rater agreement for the quality criteria between 

two clinical physiologists was also good, a finding that makes the method useful in 

further evaluations. Major technical problems can be verified by a visual review of 

the curve. If a poor-quality spirometry curve is attached to the referral letter, the 

consulting specialist may recommend repeating the test and reconsider the referral 

indication.  
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In many countries even the better availability of spirometry has not increased its 

use, barriers being a limitation of time and resources and physicians’ problems in 

interpreting the results. The value of primary care spirometry has been recently dis-

cussed (Derom et al. 2008, Enright 2008), and new standards for especially diagnos-

tic primary care spirometry have been published (Levy et al. 2009). In Finland, pri-

mary care spirometry has a long tradition, as the strict national diagnostic criteria for 

a special reimbursement of asthma medication have been based on lung function 

tests. The asthma programme was the first national incentive for all health care cen-

tres to purchase spirometry equipment.  

The value of the clinical information given on the spirometry report sheets has 

seldom been discussed. However, the need for that information is obvious from the 

clinical perspective for the interpretation and comparison of the results. The previ-

ous use of bronchodilating asthma medication has short-term effects on forced lung 

volumes, and preventive asthma medication has long-term effects. All of the evalu-

ated report sheets had specific space available for comments on patient cooperation 

and respiratory medication. However, mention of a previous use of respiratory 

medication was found on only one third of the study report sheets.  

Smaller, cheaper, and user-friendly office spirometry equipment has partly re-

placed the standard flow-volume spirometry devices in primary care settings, but the 

instrumental properties have varied (Liistro et al. 2006). Spirometry devices for 

small offices provide only numerical values, which are practical in the screening and 

monitoring of obstructive pulmonary disease (Enright et al. 2005). However, espe-

cially for diagnostic purposes, it is recommended that spirometers which display 

flow-volume curves be used. The ability to see displayed flow-volume curves is an 

important part of both quality control and the interpretation of spirometry testing 

(Derom et al. 2008, Levy et al. 2009). It should also be possible to save the curves 

digitally in an electronic patient record system.  

10.2.5 Differences in the profile and management of the new 

asthma cases at a 7-year interval (V) 

During the specialist visits in both 1994 and 2001, one third of the patients referred 

to the Department of Respiratory Diseases in the Seinäjoki Central Hospital were 
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diagnosed as having asthma (Table 10). Suspicion of asthma (symptoms not reach-

ing the strict Finnish diagnostic criteria) seems to have been more common in 2001, 

it may explain the need to refer some patients for specialist consultation. The COPD 

cases were few, due to the exclusion of COPD referrals if asthma was not suspected. 

In addition, only a few other respiratory diseases were found; this finding reflects 

the successful inclusion and exclusion of the letters.  

Asthma is a common disease with an ongoing trend towards milder, intermittent 

manifestations, which are likely to pose more diagnostic challenges for all health 

care professionals. From the epidemiological point of view, previously undiagnosed 

patients with asthma had less severe symptoms, better lung function, less reversibil-

ity to an inhaled bronchodilator, and less atopy, and current smokers were more 

common (Nathell et al. 2002). In the present study, the results were similar. The 

profile of the asthma cases referred to a specialist in 2001 was not so self-evident as 

to be easily diagnosed by a primary care physician. Obesity and co-morbidities were 

more common among new asthma patients in 2001, which may have also compli-

cated the diagnosis in primary care. 

Secondary care recourses were used more efficiently in 2001. The diagnosis was 

made at the first secondary care physician visit more often in 2001. Only one statis-

tically significant factor explaining the difference in the diagnostic process in both 

years was identified: a history of asthma in first-degree relatives in 1994 and a visit 

to a nurse before the first specialist consultation in 2001. Hospital outpatient visits 

and admissions and days in the hospital, both before and after the asthma diagnosis, 

decreased between the two years. The asthma patients were transferred back to pri-

mary care sooner in 2001 than seven years earlier. The responsibility for long-term 

asthma care had clearly shifted to primary care.  

10.3 Strengths and limitations of the studies 

The strength of all the studies included in this thesis was the precise use of medical 

record audit principles and the representativeness of the samples, with three differ-

ent respiratory departments participating. The limitation of this study, as in most 

programme evaluations, was the fact that rigorous inferences about the effects of the 
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asthma programme itself were not possible. Other co-factors in society during the 7-

year period may have changed the results. For example, spirometry training was 

also included in the national COPD programme in 1997 (Laitinen et al. 1999) and 

especially to the guidelines for lung function tests in 1995 (Sovijärvi at al. 1995). In 

Finnish health care between the study years, more resources were directed towards 

active outpatient care, whereas the number of expensive hospital beds was de-

creased. These factors have also decreased asthma patients’ inpatient care. 

One major prerequisite for the interface audit is equal representation of both pri-

mary care and hospital physicians (Baker and Fraser 1995). The representation of 

primary care professionals could have been better, but the national review increased 

the contribution of the referring physicians.  

In the national questionnaire only 37% of the physicians in all groups rated the 

attachment of copies of spirometry with bronchodilation test as very necessary for 

the referral letter. This value did not reach the preset threshold of 50% for inclusion 

in the final criteria. However, more than half of all the physician groups considered 

copies of PEF follow-up as being very necessary. Commonly experienced problems 

with primary care spirometry measurement and the interpretation of the curve may 

have influenced the opinions of the physicians. In the spirit of the asthma pro-

gramme, the duty of the expert panel was to emphasize the role of spirometry in 

particular, since the panel knew that the test was easily available in 2001 (Erhola et 

al. 2003).  

The study letters represented a good sample of Finnish non-acute asthma-related 

referral letters in many respects. The total population coverage of the three hospital 

regions provided a rather good representation of Finland, both geographically and 

demographically. All of the study regions have been active in implementing the Na-

tional Asthma Programme, and local asthma programmes were composed together 

with the primary care representatives during the first four years of the programme. 

This activity may have affected the result, even though knowledge of asthma was 

being spread effectively throughout the whole country by the nomination of asthma 

contact professionals and by stepwise educational sessions held at the different 

health care levels (Haahtela et al. 2006). The number of letters was large, represent-

ing all asthma-related referral letters received by these hospitals during one year. 

The letters were written by 431 different physicians, and therefore provided a wide 
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view of the physicians’ behaviour. Referral practice was similar in all of the regions. 

Nearly the same proportion (40–42%) of annual pulmonary referral letters was in-

cluded in the study in all regions. 

One third of the study referrals in 2001 originated from private health care, in-

cluding also private occupational health care. The quality of the referrals from mu-

nicipal health care versus that of the referrals made in the private sector was not 

compared. However, in the spirometry study, only 11% of the referrals were from 

the private sector. The private sector was found to use lung function tests less fre-

quently also in another study (Brander and Salinto 2009). The results of study II 

might have been better if only the letters from municipal primary care had been as-

sessed. However, the same criteria for the asthma-related referral letter pertain to all 

physicians referring a patient for specialist care. 

The used quality criteria were based on a high degree of consensus, but as 45% 

of the referral letters were graded as being poor when compared with the asthma-

specific criteria, it must be asked whether the grading between good, satisfactory, 

and poor was appropriate. Only 8 of 14 criteria were strictly asthma-specific. The 

remaining 6 criteria (onset of symptoms, occupation, smoking, known allergies, 

medication, and known diseases) are essential for referral letters, no matter what 

speciality. Was the precondition of attached lung function tests too strict? If this 

precondition had not been included, an additional 15% of the letters would have 

been rated as being good. This difference would not, however, have changed the 

proportion of poor referral letters; it would have remained the same at 45%. The 

referrals with a copy of either lung function test attached were also better against the 

other criteria. The same referral criteria developed in 2001 were used also for the 

letters in 1994. Spirometry with the results of a bronchodilation test might have 

been omitted had the criteria been developed in 1994.  

In study IV, the visual method used proved to be a practical method for assessing 

and re-assessing the quality of primary care spirometry curves. The assessment of 

the full exhalation criteria, especially regarding the post-bronchodilator curves, cre-

ated the most disagreement; this finding also appeared in the pilot study that was 

carried out. To obtain full exhalation is a frequent quality problem of spirometric 

testing (Eaton et al. 1999, Akhtar and Wilson 2005, White et al. 2007). The retro-

spective visual assessment of spirometry curves made it impossible to measure one 
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important quality criteria, namely the 5% repeatability of FEV1, which is a major 

limitation of the visual method.  

It is not possible to assess what proportion of all suspected asthma or new asthma 

cases was referred to a specialist. The most severe acute cases were sent to the 

emergency department, and, in addition, obvious asthma cases were not sent to a 

specialist. Moreover, the sample of the spirometry curves in this study may not be 

the whole picture of the primary care spirometries, they were the curves and report 

sheets which were sent to specialists. It is possible that the worst ones were not sent 

at all. 

10.4 Evaluation of the National Asthma Programme 

The National Asthma Programme was the first Finnish health care action pro-

gramme emphasizing the need for both community solutions and effective imple-

mentation in the management of asthma (Haahtela et al. 2001). The core solution 

was to educate, strengthen, and motivate primary care professionals, both physicians 

and nurses, to recognize, diagnose, educate, treat, and follow asthma patients and 

supply them with self-management skills.  

Guided self-management was introduced as a primary form of treatment. It was 

an advanced approach at that time, the evidence of which was strengthened during 

the programme (Lahdensuo et al. 1996). Instruction of the patient in how to perform 

PEF-follow-up curves, use inhalation devices, and understand the nature of the dis-

ease is still a crucial part of good quality asthma management. Asthma nurses, both 

in primary and secondary care, have been the driving force empowering the patient 

to carry out the major responsibility for chronic disease control. Improvements in 

indicators of asthma patients’ self-management skills have been often reported in 

evaluation studies of asthma programmes (Steuten et al. 2006), emphasizing the 

major role of respiratory nurses.  

During the early 1990s, the evaluation plan was not a self-evident part of the de-

velopment of Finnish health care programmes. Recently, integrated evaluation plans 

have been developed for large Finnish health care programmes for diabetes and al-

lergies (Dehko 2001, Haahtela et al. 2008). The working strategy of the National 
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Asthma Programme included a precise plan for action; nevertheless a rigorous 

evaluation was not planned.  

There are a few other evaluation studies of the programme, which were con-

ducted at the midst of the programme and which focussed on different aspects of the 

programme. Asthma co-ordinating primary care physicians were interviewed re-

garding the attitudes, the nomination of local co-ordinators, and the feasibility of 

lung function tests (Erhola et al. 2003). In a large questionnaire study of chronic 

asthma patients’ real life, medication use, co-morbidities, and arrangements for 

long-term follow-up were assessed in 2000 (Ikäheimo 2008). Annual evaluations of 

the local asthma programme in the Hyvinkää region have also been published 

(Brander and Salinto 2009). The final report of the asthma programme showed that 

the implementation of the programme increased the knowledge of asthma both in 

society and in health care (Haahtela et al. 2006). The impact of asthma on patients 

and society decreased when measured by the fewer days in the hospital, fewer daily 

allowances, and fewer disability pensions. Also total costs per patient have been 

estimated to be decreased 36% between the years 1993 and 2003. 

What is the value of the present studies in the evaluation of the Finnish National 

Asthma Programme? One of the main objectives of the programme was to empha-

size the role of primary care and strengthen the co-ordination of asthma manage-

ment between different levels and professionals in health care. Referral letters are 

objective documents that concisely summarize important diagnostic and manage-

ment steps and demonstrate even the GP’s pattern of thought (Montalto 1995). The 

asthma-related referral letters in this study were letters representing the possibility 

of asthma; in half of the letters suspected asthma was clearly mentioned as a reason 

for the referral. Primary care physicians writing or dictating a letter condense infor-

mation from previous medical records into one letter sheet. Medical record audit of 

referral letters worked as a window for looking at the everyday practice of asthma 

management in primary care.  

Changes in the management of asthma were distinguishable in primary care. 

Even though the quality of only every fifth of the referral letters in 2001 was good, 

it was significantly better than in 1994 in one of the study regions. The quality crite-

ria were strict and included lung function tests as a compulsory attachment. During 

the years of the asthma programme, the workload of primary care professionals in-

creased, in part due to the shifting of the main responsibility for the management of 
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several chronic diseases to primary care. It is remarkable that, even during these 

years of increasing demands, the quality of asthma-related referral letters has im-

proved and the proportion of asthma-related referrals has decreased considerably. 

The asthma programme called for the early treatment of asthma and recommended a 

simple medication regimen; preventive medication for asthma was more commonly 

used in 2001. The proportion of previously diagnosed asthma referrals was small 

(10%) in 1994 and even smaller in 2001 (6%). This finding may reflect better man-

agement of chronic asthma in primary care. 

PEF measurement was at least mentioned in the letter, and spirometry had been 

carried out for two thirds of the patients. Half of the letters included a copy of the 

report sheet, one third of which with the results of a bronchodilation test. These 

facts reflect the active use of lung function tests in primary care. Eight out of ten 

spirometry curves were good in quality, and this finding can be considered a result 

of the long-term training and motivation of nurses and technicians.  

The results of study V showed that secondary care resources were used more ef-

ficiently and the overall number of secondary care visits and hospital stays de-

creased between 1994 and 2001. Specialists were able to diagnose asthma earlier in 

most of the cases and back-refer the patient. During the fewer visits, asthma nurses 

work intensively to engage the patient in self-management and to encourage visits to 

occupational or primary health care professionals.  

Evidence of improvement in chronic disease management can first be seen in 

terms of changes in patient and provider behaviour directly impacted by the pro-

gramme; thereafter follows indirect improvements in clinical measures and finally 

possible decreases in the costs and use of health care resources (Linden et al. 2003). 

In this study, changes in provider behaviour were shown during the first years of the 

asthma programme. Accurately diagnosed and informed patients with self-

management skills are a requisite for the cost-effective management of asthma, as 

also is the case for other chronic diseases. 



 

 87

10.5 Prospects for asthma management at the interface  

An accurate asthma diagnosis has been raised as one of the major challenges for the 

next few decades of asthma management (Partridge 2007, Kaplan et al. 2009). Con-

tinuity of care, the availability of time in primary care per patient, and the willing-

ness of the patient to engage in the diagnostic process have an impact on the likeli-

hood of asthma being diagnosed (Dennis et al. 2009). Nurses specialized in respira-

tory diseases can, however, maintain continuity in primary care and schedule time to 

guide and motivate patients both in the diagnostic process and afterwards during 

long-term care. The role of nurses specialized in primary care became even stronger 

in a Dutch disease management programme, in which these nurses function as a 

liaison between primary and secondary care (Steuten et al. 2006). In Finland the role 

of respiratory nurses should be strengthened as case managers of the chronic care 

models. 

Electronic referrals and referral agreements have been proposed as methods with 

which to improve care co-ordination at the interface (Bodenheimer 2008). Consulta-

tion through electronic referral may even reduce unnecessary face-to-face secondary 

care visits, if the content of the electronic referral letter is adequate and there is a 

possibility to interact with the consultant (Kim et al. 2009). Visits can be replaced 

by physicians’ interactive discussions or consultant’s reply letters with instructions 

for further steps. Compatible electronic health records will vastly improve the avail-

ability of health care information, such as patient medication, but they will not en-

sure that care is co-ordinated (Reid and Wagner 2008).  

Referral agreements that outline the responsibilities of chronic diseases may de-

crease waiting times and increase interactive information flow (Murray 2002). Brit-

ish statements on a respiratory patient’s care at the interface between primary and 

secondary care have been published, and they include remit recommendations for 

GPs and specialists (BTS statement 2008). 

Agreements on including systematically pre-referral lung function tests in refer-

rals for respiratory complaints will be beneficial for both parties – referrals will be 

more structured and based on accepted criteria, GPs who have performed spirometry 

will have better insight into the patient’s lung function, and the chest physician will 

benefit from having the results at the initial consultation (Schermer et al. 2003b, 
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Poels et al. 2006b). Graphics of diagnostic primary care spirometry curves should, 

also in the future, be able to display so that their quality can be checked. Digitally 

saved curves will boost the transfer of original curves in the case of a consultation.  

In Finland, a structured referral sheet has been widely used for decades. How-

ever, it is structured only according to administrative information, and the structure 

of the clinic information is less rigid. It could be feasible to develop referral letter 

forms for the clinical entities that handle significant public health problems. Infor-

mation technology should be harnessed to serve this purpose as a part of the com-

puterized decision support systems (Varonen et al. 2008).  In a recent Cochrane re-

view, the effectiveness and efficiency of interventions in changing referral rates or 

improving outpatient referral appropriateness was estimated (Akbari et al. 2008). 

Active local educational interventions involving secondary care specialists and 

structured referral sheets were the only interventions shown to have an impact on 

referral rates (Emslie et al. 1993, Bennett et al. 2001, Thomas et al. 2003).  

A referral letter with adequate administrative and disease-specific data supports 

the informational continuity and timeliness of care, both are important in the man-

agement of chronic diseases. Organizational and technological solutions in the fu-

ture may change interface communication (Davies and Elwyn 2006), and consult-

ants may work more closely with primary care physicians and specialist nurses as an 

extended part of a care team (Gask 2005). Whether the consultation with specialists 

is made by telephone, by electronic letter, or face-to-face, the same crucial informa-

tion is needed. In cases of suspected asthma, the referral items accepted and tested 

in this study are a practical tool for including relevant information in all kinds of 

consultations.  
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11. Conclusions 

1. A high consensus was found for the content of asthma-related referral letters 

between primary and secondary care physicians; this finding reflects the mu-

tual agreement of the main items dealing with asthma management. Quality 

criteria were set to assess asthma-related referral letters. 

2. Asthma-related referral letters sent to three hospitals were evaluated against 

defined criteria. The administrative information was comprehensively avail-

able. The asthma-specific criteria were satisfyingly met even though only one 

fifth of the letters were graded as being good. Major shortcomings were the 

lack of information on smoking, allergies, and current medication. Copies of 

primary care lung function tests were included in only half of the referrals. 

3. The quality of the asthma-related referral letters improved during the first 7 

years of the National Asthma Programme in one hospital region, mainly due 

to the more active use of lung function tests. In addition, most of the other 

items of the asthma-related referral letter were found more often in 2001.  

4. Against the visual criteria, the quality of the primary care spirometry curves 

sent with an asthma-related referral letter was good for 79% of the expiratory 

flow-volume curves included. Shortcomings were found in the clinical data 

contained on the spirometry report sheets. 

5. Patients suspected of having asthma were more seldom referred to a specialist 

in 2001 than 7 years earlier. The profile of new asthma cases that were re-

ferred indicated milder disease in 2001. Trends were found towards the as-

signment of a more active role on the part of primary care physicians and a 

more rational use of secondary care resources in the management of asthma. 
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14. Appendix 

APPENDIX Gradings of the administrative criteria between the three groups of physicians (score 2= very 

necessary. score 1= necessary. score 0= unnecessary).   

 
 
ADMINISTRA- 
TIVE CRITERIA 

  
Score 

 
Pulmonary 
chief 
physicians 

 
Local asthma 
co-ordinator 
physicians 

 
Chief general 
physicians 

 
Total  

 
p-value* 

 
1 

 
2 

 
20  69.0% 

 
51  51.5% 

 
57  53.3% 

 
128 54.5% 

 
0.24 

Separative referral 1 8  27.6% 46 46.5% 40 37.4% 94 40.0%  

text 0 1   3.4% 2   2.0% 10   9.3% 13  5.5%  

 Total 29 100.0% 99 100.0% 107 100.0% 235 100.0%  

     

2 2 23  79.3% 52  53.1% 69  63.9% 144 61.3% 0.029 

Clear reason for  1 6  20.7% 46  46.9% 38  35.2% 90 38.3% (0.033) 

referral 0 0  0 1  0.9% 1  0.4%  

 Total 29 100.0% 98 100.0% 108 100.0% 235 100.0%  

         

3 2 28  96.6% 95 96.0% 107 98.2% 230 97.0% 0.63

Patient’s contact 1 1   3.4% 4   4.0% 2   1.8% 7  3.0%  

data Total 29 100.0% 99 100.0% 109 100.0% 237 100.0%  

     

4 2 26  89.7% 84  84.8% 95  87.2% 205 86.5% 0.77 

Referring physician’s 1 3  10.3% 14  14.1% 14  12.8% 31 13.1%  

contact data 0 0   1  1.0% 0 1  0.4%  

 Total 29 100.0% 99 100.0% 109 100.0% 237 100.0%  

         

5 2 13  44.8% 19  19.2% 36  33.0% 68 28.7% 0.011 

Classification of 1 13  44.8% 75 75.8% 67 61.5% 155 65.4% (0.040)

 the urgency rate 0 3  10.3% 5   5.1% 6   5.5% 14  5.9%  

 Total 29 100.0% 99 100.0% 109 100.0% 237 100.0%  

     

6 2 24  82.8% 73  73.7% 82  75.2% 179 75.5% 0.61 

Date of the referral 1 5  17.2% 25 25.3% 27 24,8% 57 24.1%  

 0 0 1  1.0% 0 1     0.4%  

 Total 29 100.0% 99 100.0% 109 100.0% 237 100.0%  

     

 
*Comparing the three physician groups with respect to the proportion of the category of ’very necessary’ = score 2 
(Chi-square test). Comparison between pulmonary chief physicians vs all others is in brackets.  
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Abstract

 

Aims and objectives

 

The Finnish National Asthma Programme, which was launched in
year 1994, considered the management of asthma as a community problem. The role of the
primary health care in the management of asthma was emphasized. Optimal asthma
management includes good communication between health care professionals. Referral
letters are an accepted tool for evaluation of the communication process. The aim of this
study was to assess the quality of asthma-related referral letters. 

 

Methods

 

All non-acute referral letters (

 

n

 

 

 

=

 

 3176) to three pulmonary departments were
screened in 2001 and all those related to asthma were included (

 

n

 

 

 

=

 

 1289). The 14
previously derived asthma-specific criteria were applied: occupation, smoking, known
allergies, current medication, other diseases, onset of symptoms, wheezing, dyspnoea,
specified dyspnoea, cough, specified cough, use of asthma medication, peak-flow follow-
up or spirometry with bronchodilatation test as an attachment. The study group was
prepared to accept the maximum of 30% of the referral letters to be of poor quality. 

 

Results

 

Twenty-one per cent of the referral letters were graded good, 34% satisfactory and
45% poor. Information on wheezing, smoking habits and current medication was men-
tioned in 44%, 42% and 41% of asthma letters respectively. 

 

Conclusions

 

The Finnish National Asthma Programme calls for optimizing communica-
tion between doctors. The proportion of poor letters was 50% higher than the preset
standard and clearly indicates a need for improvement. We found several issues, which
need to be better communicated (smoking, lung function tests, wheezing, medication)
when referring a patient with suspected asthma.

 

Introduction

 

Asthma – owing to its variable nature and wide spectrum of
severity – is a good example of a disease where all health care
professionals should work according to a common strategy, pro-
viding consistent care [1]. Appropriate and adequate communica-
tion between doctors is a major part of this strategy. Measures to
improve communication between health care professionals are
needed in order to optimize the management of asthma.

Greene [2] defined medical audit as the assessment of the qual-
ity of medical care using process data from medical records.

According to Greene, the term medical audit can be said to have
originated with the work of Lembcke from 1956 who audited
records of patients on whom major gynecological surgery was
performed with the intention of identifying unnecessary opera-
tions [3]. Since then medical audit has been used as a method to
evaluate medical care. The referral letter forms a part of the medi-
cal record and it is an important element in the treatment chain
between primary care and secondary care or between the patient’s
family doctor and the hospital specialist. Montalto considered
referral letters as an accessible, acceptable and objective source of
information for the evaluation of the communication between
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these care levels [4]. A high degree of consensus among clinicians
about the content of referral letters has been reported as well as the
acceptance of assessing the referral letters for a professionally led
medical audit [5].

The Finnish National Asthma Programme, established in 1994,
considers the management of asthma as a community problem.
The role of the primary health care (PHC) in the management of
asthma was emphasized [6,7]. Recently, special efforts have been
made to improve the involvement of the PHC in the diagnosis and
treatment of asthma and to improve communication and referral
processes between general practitioners (GPs) and specialists [8].

In our previous study we presented systematic development of
quality criteria for an asthma referral letter [9]. These criteria were
derived from three components: evidence from the literature, con-
sensus-seeking panel discussions, and a national review. In the
present study, we analysed the quality of all asthma-related refer-
ral letters received during 1 year from the PHC in three different
pulmonary departments in Finland, using these previously
described criteria.

 

Materials and methods

 

All referral letters (

 

n

 

 

 

=

 

 3176) received during 2001 from the PHC
to pulmonary outpatient units in three hospitals were scrutinized.
The referrals originated from health care centres and additional
private general practices. Combined population coverage of the
participating centres (regions of Hyvinkaa, Lappeenranta and
Seinajoki) is nearly 500 000 (i.e. 10% of the Finnish population)
(Fig. 1). All referral letters were screened according to the reason
of submission by a member of the study group in each centre (PB,
RK, LT). The inclusion criteria were asthma or suspicion of
asthma or any symptom/finding suggestive of asthma (such as:
prolonged cough, wheezing, dyspnoea, sputum production,
obstructive lung function tests). Internal referrals from other
departments of the hospital and referrals for emergency asthma

admission were excluded. On this basis, a total number of 1289
(41%) out the 3176 letters were finally included into the audit.

The study design is illustrated in Fig. 2 (steps 1–3). Setting
standards and defining the auditing criteria are the crucial parts of
an evaluation study. Based on previous literature, consulting other
specialists, and discussion within the group, the maximal accept-
able standard of inadequacy (MAS standard) developed by Will-
iamson [10] was set to 30%, which means that the study group was
prepared to accept the maximum of 30% of the referral letters to be
of poor quality. As criteria, the 14 previously derived [9] asthma-
specific criteria (Table 1) were used. An auditing manual was
prepared. Information permitting identification of the hospital and
patient were removed. The disease-specific criteria were screened
and scored by two respiratory nurses who were trained and super-

 

Figure 1

 

Participating centres.

 

Figure 2

 

Study design illustrated as con-
secutive steps of an auditing circle.

Setting the standards and 
defining the audit criteria 

Asthma programmes, national 
questionnaire, consensus seeking 

Collection and sorting of the 
referral letters 

Similar inclusion and exclusion criteria 
in three participating districts 

Audit carried out according to the 
criteria

Two independent nurse auditors; 
pilot study, cross-audit, re-audit 

Feedback for corrective action 
and planning of further 
educational activities 

Study group, Finnish National 
Asthma Programme

Corrective actions 
carried out 

STEP 1 

STEP 2 
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vised by one of the authors (LT). Criteria were given the value of
0 when not present and 1 when present. Additional relevant infor-
mation of the referral letter was collected.

Grading of the referral letter quality was based on two main
conditions: first the presence of one of the lung function tests
(graphics as an attachment) and second the fulfilment of other
criteria (Table 2). A good referral letter contained either the peak
expiratory flow (PEF) follow-up or spirometry with the bronchod-
ilatation test, and eight or more other criteria. A letter was graded
poor if less than eight criteria were present in the absence of lung
function tests. Satisfactory letter contained at least six criteria in
the presence of one of the lung function tests and eight or more
criteria without them.

First a pilot study (

 

n

 

 

 

=

 

 100 letters) was conducted to test the
feasibility of asthma referral criteria, the manual and the auditing
process. It revealed that the feasibility of the selected criteria was
good, the manual understandable and the auditing process fluent.
After the pilot study two issues were addressed. Coding of two
criteria (specified dyspnoea and specific cough) was made more
precise. The pilot study showed that the spirometry with bron-
chodilatation test would have a pivotal role in grading the quality
of asthma referral letters. Therefore, we debated again whether to
keep the spirometry with bronchodilatation test as a precondition.
There were three reasons why we adhered to the original idea of
spirometry as an essential element of a good quality referral letter.

(1) According to global guidelines, the diagnosis of asthma is
based on documentation of reversible obstruction [11]. (2) The
equipment for spirometry is available in 95% of the health centres
in Finland [8]. (3) The relevant experts we consulted strongly
recommended keeping this precondition.

In the final study two nurses independently scored an 8% sam-
ple of the letters and we assessed inter-rater reliability using the 

 

κ

 

statistic for each criterion. The median of all the 

 

κ

 

 values was 0.87
(mean value was 0.82, range 0.61–0.91). We assessed intra-rater
reliability on a further random 4% sample of letters and found the
median 

 

κ

 

 to be 0.87 (mean value was 0.83, range 0.31–0.98).

 

Statistical analyses

 

The inter-rater reliability and intra-rater reliability were assessed
by Kappa coefficients. The Chi-square test was used to test the
associations between categorical variables. The quality of asthma
referral letters are described with percentages and exact 95% con-
fidence intervals (based on binomial distributions).

 

Results

 

Most of the referral letters were written on the standard structured
referral letter form; 210 (all from one centre) were electronic
letters. The most frequent reasons for referring were suspicion of
asthma (45%), asthma-related symptom (31%) and previously
diagnosed asthma (10%). Most of the referral letters were received
from the public health care centres (70%), the rest of the letters
came from doctors working as independent private practitioners
(16%) or in private occupational health care (12%). The median
time elapsing between writing a non-electronic letter and its
arrival to the hospital was 5 days (inter-quartile range 3–7, range
0–164). The mean age of the referred patients was 48 years (14–
92) and 61% (

 

n

 

 

 

=

 

 783) of them were women.
The fulfilment of the each separate criterion is shown in Table 1.

Information about smoking habits was mentioned in 42% of refer-
ral letters. Copies of spirometry with bronchodilatation test and
PEF follow-up were enclosed in 31% (spirometry) and in 47%
(PEF) of letters. Information on the current medication (for disor-
ders other than asthma) was present in 41% of all the letters. The
information was age-related (

 

P

 

 

 

<

 

 0.0001). Current medication was
reported in 65% of letters for patients over 60 years, 43% for
patients 40–59 years old, and 18% for patients less than 40 years
old.

The results of the 1289 audited referral letters are presented in
Table 2. There were no statistically significant differences between

 

Table 1

 

The fulfilment of the 14 asthma referral letter criteria in the
audited letters (

 

n

 

 

 

=

 

 1289)

Onset of the symptoms 80%
Use of asthma medication 78%
Occupation 66%
Dyspneoa 64%
Cough 63%
Other diseases 56%
Specified dyspneoa* 54%
Specified cough* 53%
Known allergies 47%
Peak-flow follow-up 47%
Wheezing 44%
Smoking 42%
Other current medication 41%
Spirometry with bronchodilatation test 31%

*Specified dyspnoea and cough criteria consist of detailed description
of these symptoms (for example dyspnoea during exercise, productive
cough).

 

Table 2

 

Quality of 1289 asthma referral letters

Quality of
the letter

PEF follow-up or spirometry
with bronchodilatation
test as an attachment

Number of other
fulfilled criteria

Percentage of
the letters (%) 95% Cl

Good Yes

 

≥

 

8 21 19–24
Satisfactory Yes 6–7 34 31–37

No

 

≥

 

8
Poor Yes

 

<

 

6 45 42–47
No

 

<

 

8

See text and reference [9] for detailed information on quality criteria.



 

L.E. Tuomisto 

 

et al.

 

Finnish national asthma programme

 

 © 2006 Blackwell Publishing Ltd

 

53

 

the three centres (data not shown). Twenty-one per cent of the
referral letters were graded as good, 34% satisfactory and 45%
poor. Fifty-four per cent of the letters included either a PEF fol-
low-up or spirometry with bronchodilatation test, that is, fulfilled
the precondition for a good referral letter. The letters with either of
the lung function tests were of better quality, including those based
on other criteria. At least eight other criteria were fulfilled in 39%
of letters with and 33% of letters without peak-flow follow-up or
spirometry with bronchodilatation test attached (

 

P

 

 

 

=

 

 0.017).

 

Discussion

 

The Finnish National Asthma Programme calls for improvement
of communication between the primary and secondary health care.
Until now we did not have national level data on the quality of the
referral letters of asthma in real life. Our data showed that accord-
ing to our preset criteria only 21% of the asthma referral letters
were of good quality, 34% were satisfactory but acceptable, which
leaves the total of 45% of the referrals classified as poor or unac-
ceptable. This is 50% higher than the set MAS and clearly indi-
cates a need for improvement.

The study referral letters represents well Finnish non-acute
asthma-related referral letters in many respects. Total population
coverage in the three participating centres gives an adequate repre-
sentation of Finland, both geographically and demographically.
The number of audited letters was large. All asthma referral letters
received by these pulmonary departments during 1 year were
included.

The quality criteria we used were based on a high degree of
consensus between pulmonary doctors and general practitioners,
and on evidence from the literature [9]. However, as 45% of the
referral letters were graded as poor, we have to ask if the quality
criteria we used between good and satisfactory and satisfactory
and poor were appropriate. Only eight out of 14 criteria were
asthma-specific in a strict way. The other six criteria (onset of
symptoms, occupation, smoking, known allergies, medication and
known diseases) are essential in all referral letters. Was the precon-
dition of attached lung function tests too strict? Had we not
included this precondition an additional 15% of the letters would
have been graded good. This would not, however, have changed
the proportion of the poor referral letters; it would have remained
the same 45%. We thought that as suspicion of asthma is a familiar
entity to every general practitioner, so would be these criteria. Part
of the explanation probably is that everything that has been dis-
cussed with the patient is thereafter not recorded. As long as a
structured asthma referral letter does not exist the percentage of
good referral letters may not increase.

We have not found any previous studies focusing on the content
or the quality of the asthma referral letters. There are some studies
evaluating the content of referral letters but the number of letters
analysed has been rather small [12–14]. Hansen 

 

et al

 

. audited 141
referral letters to various specialties. Four out of nine required
items were found in fewer than 50% of the letters. Past medical
history was found in only 29%. Grol 

 

et al

 

. reviewed the content of
both referral and reply letters [15]. Only 35% of referral letters
(

 

n

 

 

 

=

 

 637) met the quality criterion of clinical information. In a
recent study of doctors’ views of the content of referral letters,
nearly all general practitioners considered documentation of med-
ical history and current medication important, but these items were

documented in only 52–68% of referral letters originating from
the same general practitioners [16]. According to our study, it is
surprising that only 42% of the asthma-related referral letters
included information on smoking status. Tobacco history is always
crucial when respiratory symptoms are concerned. Omitting this
information may reflect the neglecting attitude of doctors towards
documenting patients’ smoking habits.

Current medication, for reasons other than asthma, was men-
tioned in only 41% of the referral letters

 

.

 

 However, in the letters
concerning aged patients (over 60 years) medication was men-
tioned more often (65%). Many drugs provoke asthma symptoms,
so it would be important to include information on the patient’s
entire medication in the referral letter. Lack of information on
current medication has also been found in other, albeit smaller
studies; in half of the referral letters to an Ear, Nose and Throat
clinic and in 25% of the letters to rheumatology [14].

The referral system presents the everyday means of communi-
cation between the generalist and the specialist. It has been previ-
ously shown, that a good quality referral letter may partly enhance
the communication process [12,15]. Consulting is mainly commu-
nication between professionals. Neville has appropriately stated,
‘Good professional communication is not a courtesy, it is a neces-
sity’ [17]. The rapid evolution of the information technology is
challenging the referral process. This puts stress on the content of
the referral letter, and only essential information in the form of an
agreed data set should be included. In Finland a structured referral
sheet has been widely used for decades. However, it is structured
only according to administrative information, but the structure of
the clinic information is less rigid. It could be feasible to develop
referral letter forms for those clinical entities that handle signifi-
cant public health problems. Information technology should be
harnessed to serve this purpose.

According to the basic quality improvement principles (Fig. 2),
the findings of this process study should lead to the direction and
priorities of actions to improve the outcomes measured or modifi-
cation of the criteria [10]. Even though the criteria were carefully
formulated and tested in a pilot study, the result of 45% of poor
letters clearly indicates an urgent need for action to improve the
quality of asthma referral letters. We found several issues that need
to be better communicated (smoking, lung function test, wheez-
ing, medication) when referring a patient with suspected asthma.
Next, we need to proceed through steps 4 and 5 of Fig. 2 to
complete  the  entire  audit  cycle  and  include  the  results  of
this analysis into a continuing education programme of general
practitioners.
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Objectives: The aim of the study was to evaluate the quality of asthma-related referral
letters at the launch of the Asthma Programme in 1994 and 7 years later in 2001.
Methods: All referrals during 1 year (n ¼ 1121 in 1994, n ¼ 1136 in 2001) to one
pulmonary department were screened in 2001. By the same inclusion criteria of asthma or
suspicion of asthma, 624 letters (56% of all) from the year 1994 and 452 (40% of all) from
the year 2001 were selected. The quality of study letters was assessed against the
previously developed asthma referral letter criteria. Comparison of the referral letter
quality in 1994 and 2001 was made.
Results: The proportion of poor letters decreased from 63% in 1994 to 44% in 2001, while
that of good letters increased from 7% to 22%. Graphics of peak flow follow-up
measurements (14% vs. 40%) and spirometry with bronchodilatation test (5% vs. 32%)
were included significantly more often as an attachment.
Conclusion: Lung functions are being measured more often in primary care, indication a
more active detection of asthma. The number of asthma-related referrals in relation to all
pulmonary consultation referrals decreased and their quality improved during the years of
the Asthma Programme.
& 2006 Elsevier Ltd. All rights reserved.
Introduction

Enhancing the role of primary health care (PHC) in asthma
management was the main focus of the National Asthma
Programme, which was launched in Finland in 1994 for a 10-
Elsevier Ltd. All rights reserved.

8457163; fax: +35864154989.

shp.fi (L.E. Tuomisto).
year period.1 This strategy was considered necessary to
meet the challenge of early detection and treatment posed
by the increasing number of asthma patients. Implementa-
tion of the programme was based on extensive and iterative
training throughout the country. The first national evalua-
tion halfway through the programme showed that the care
of asthma patients was improving.2

Assessing the whole referral process and specifically the
referral letters is one way to evaluate the effectiveness of

dx.doi.org/10.1016/j.rmed.2006.06.010
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the Asthma Programme. The content of the asthma-related
referral letter may reflect changes in asthma management.
The practice of measuring lung function before referral to
specialist was used in an evaluation of a regional asthma
programme (published in 1998) in one Finnish hospital
district.3 Monitoring of peak expiratory flow (PEF) and
spirometry were carried out significantly more often by the
primary care practitioners in 1999–2001 (PEF: 78%, and
spirometry: 61%) than in 1997 (63% and 45%).

Asthma or asthma-like symptoms are a common problem in
PHC. In a questionnaire survey 6% of adults reported having
physician-diagnosed asthma, while 6.3% were using asthma
medicines.4 For historical reasons, until 1994 the first suspicion
of asthma entitled the Finnish general practitioner to refer the
patient to specialist care, mostly without performing lung
function tests. The Asthma Programme has brought about an
increase in diagnoses and commencing treatment in PHC.5 If
consultation is needed, optimal communication between PHC
physicians and specialists is necessary for the specialist to plan
further investigations, to set a time frame of urgency for the
visit and in the end to reduce the overall costs of the
management of asthma.

In an earlier study we analysed the quality of asthma-
related referral letters sent to three Finnish pulmonary
departments against previously developed criteria.6,7 The
specific aim of the present study was to measure possible
changes in the referral process and the quality of the
asthma-related referral letters received by the pulmonary
department of one hospital in 1994 and 2001. This study
belongs to a series of the evaluation efforts of the Finnish
National Asthma Programme.
Figure 1 Study design.
Methods

The study was conducted at the Seinajoki Central Hospital
situated in western Finland and covering a population of
nearly 200 000 (4% of Finnish population) in both 1994 and
2001.There are 27 municipalities and 18 health care centres
owned by one or more municipalities. These PHC centres
provide the region’s public health care together with
occupational and private care units.

The study design is illustrated in Fig. 1 and presents,
according to Øvretveit,8 a 6A type evaluation of an
intervention on a health organisation (Fig. 2). The local
implementation activities of the Asthma Programme in the
study region are also presented in Fig. 2. In 1997 a regional
Asthma Programme was published with recommendations of
the referring asthma or asthma suspicion, previous tests and
information to be included in the referral letter.

Setting standards and defining the auditing criteria are
the crucial parts of an evaluation study. The standard
(acceptable quality level of the referral letters) was set
according to the Minimal Acceptable Standard (MAS)
principle at less than 30% poor referral letters.9 Fourteen
asthma-related referral letter criteria (Table 1) are based on
international and national guidelines, a national survey and
expert panel discussions.6 The nationwide survey among
general physicians (n ¼ 209) and chief chest physicians
(n ¼ 29) revealed high consensus about the content of
asthma-related referral letter. Expert panel came to a
decision that the quality assessment was based on two main
conditions: the presence of a lung function test (graphics as
an attachment), and the fulfilment of other criteria. The
classification of the quality to good, satisfactory and poor
referral letter is described in Table 2a.

Referral letters with attachments from 1994 were
collected by screening all pulmonary referrals (n ¼ 1121)
from the hospital data records by one of the authors (L.T.).
During 2001 all referrals (n ¼ 1136) to the same clinic were
screened prospectively by L.T. The inclusion criteria were
the same: asthma or suspicion thereof, or any symptom or
finding suggestive of asthma, such as prolonged cough,
wheezing, dyspnoea, sputum production and obstructive
lung function test. Internal referrals from other depart-
ments of the hospital and emergency asthma referrals were
excluded. An auditing manual was prepared. The presence
of disease-specific criteria was screened and scored by a
respiratory nurse trained and supervised by L.T. Letters from
1994 were scored by one nurse. The auditing process is
described in more details in our previous article.6
Statistical analysis

We used SPSS 11.0 software. The quality of asthma referral
letters is described using percentages and exact 95%
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Figure 2 Local implementation activities in the study region.

Table 1 Fulfilment of the 14 asthma referral letter criteria in the letters in 1994 and 2001.

Asthma referral criteria Letters in 1994 (n ¼ 624) (%) Letters in 2001 (n ¼ 452) (%) P

Basic history
Occupation 82 79 0.14
Smoking 24 39 0.01
Known allergies 39 54 0.01
Other diseases 46 54 0.01
Other current medication 30 38 0.01
Age over 60 yr 55 68 0.01
Age 40–59 yr 29 39 0.01
Age less than 40 yr 11 17 0.01

Asthma symptom history
Onset of symptoms 72 83 0.01
Dyspnoea 69 69 0.91
Specified dyspnoea� 54 59 0.89

Cough 55 63 0.02
Specified cough� 48 52 0.06

Wheezing 53 48 0.17
Use of asthma medication 58 72 0.01
Bronchodilator 55 67 0.01
Preventive 14 26 0.01

Objective tests as an attachment
Peak flow follow-up 14 40 0.01
Spirometry with bronchodilatation test 5.3 32 0.01
Either of tests 18 50 0.01

�Specified dyspnoea and cough criteria consist of detailed description of these symptoms (for example dyspnoea during exercise,
productive cough). Differences between years were tested by Pearson w2 test.

Asthma programme in Finland 597
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Table 2a Grading of the quality of adult asthma referral letters according to the fulfilment of lung function attachment and
other criteria.

Quality of referral letter PEF follow-up or spirometry with
bronchodilatation test

Number of other 12 criteria fulfilled

Good Yes 8–12
Satisfactory Yes 6–7

No 8–12

Poor Yes 0–5
No 0–7

Table 2b Quality of the adult asthma referral letters in 1994 and 2001.

Quality of referral
letter

Percentage of all referral letters in 1994
(n ¼ 624)

Percentage of all referrals letters in 2001
(n ¼ 452)

P

% [95% Cl] % [95% Cl]

Good 7 [5–9] 22 [18–25] 0.01
Satisfactory 30 [26–33] 34 [30–39] 0.20
Poor 63 [60–67] 44 [39–49] 0.01

Differences between years were tested by Pearson w2.

L.E. Tuomisto et al.598
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confidence intervals (based on binomial distributions). The
w2 test was used to test the associations between categorical
variables and to compare the quality of the letters. The
inter-rater reliability and intra-rater repeatability were
assessed using Kappa coefficients.

The ethical committee of the study hospital and the
Finnish Ministry of Social Affairs and Health approved the
study.
Results

The study referral letters comprised 56% (n ¼ 624) of all
pulmonary referral letters received in 1994 and 40%
(n ¼ 452) in 2001. While the total number of referrals were
the same in both years, this change indicates less need of
asthma-related specialist consultation. The reason for
referral was clearly stated in 97% (n ¼ 605) of the referrals
in 1994 and in 93% (n ¼ 420) in 2001. Reasons were: named
suspicion of asthma 54% (n ¼ 339) in 1994 and 48% (n ¼ 218)
in 2001; an asthma-related symptom 36% (n ¼ 223) in 1994
and 38% (n ¼ 178) in 2001; and previously diagnosed asthma
10% (n ¼ 58) in 1994 and 6% (n ¼ 25) in 2001.

The results of the quality assessment of adult asthma
referral letters in 1994 and 2001 are presented in Table 2b.
The proportion of poor letters decreased from 63% in 1994 to
44% in 2001 (Po0.01), while good-quality letters increased
from 7% to 22%. The fulfilment of each separate criterion in
1994 and 2001 is shown in Table 1. Known allergies and
smoking habits were also mentioned in referral letters
significantly more often in 2001 (Po0.01). Lung function
tests were rarely attached to referral letters in 1994. Either
of the lung function tests was sent as an attachment in 18%
of referrals in 1994 and in 50% of referrals in 2001. The main
asthma-related symptoms were mentioned equally often in
letters from both years. The inclusion of information about
current medication (for disorders other than asthma) was
age-related (Po0.01).

The mean age of the patients referred remained the
same: 467SD 17 (range 14–87) years in 1994 and 467SD 16
(range 14–92) years in 2001. Fifty-nine percent (n ¼ 370) in
1994 and 56% (n ¼ 252) in 2001 were women. Classification
of the urgency rate (i.e. referring physicians estimation of
how long the patient can wait for the consultation) was
mentioned in 42% (n ¼ 260) of the referrals in 1994 and in
39% (n ¼ 178) in 2001.

Letters from 1994 were scored by one nurse. Intra-rater
repeatability was assessed for each criterion and the median
k was found to be 0.93 (mean value 0.88, range 0.44–1.00).
The letters from 2001 belonged to our larger study of three
pulmonary departments,7 in which two respiratory nurses
audited the letters. Inter-rater reliability was assessed using
the k statistic for each criterion. The median of all k values
was 0.87 (mean value 0.82, range 0.61–0.91). Intra-rater
repeatability was also assessed and found the median k to
be 0.87 (mean value 0.83, range 0.31–0.98).
Discussion

Our results show that the proportion of poor asthma-related
referral letters has significantly decreased during the
National Asthma Programme. The improved quality of
letters is mainly explained by the attachment of graphics
from PEF follow-up and spirometry to the referral letter
more often in 2001 than in 1994. However, in 2001 the
proportion of poor quality letters was still unacceptably high
when compared with the MAS of 30%. There is clearly still
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room for improvement in communication between physi-
cians in asthma care.

In previous studies the quality of referral letters and the
quality criteria have been variable.10–13 We have not found
studies concerning asthma referral letters. In a recent study
of the quality of referral letters about patients with upper
gastrointestinal symptom, the quality criteria were based on
available guidelines and agreement of general practitioners
as in the present study.14 We audited the asthma referral
letters from 1994 and 2001 against the same criteria. It may
be considered as a limitation that the criteria were
developed retrospectively in 2001.This might have affected
the result, although the basic document used in developing
the criteria was the Asthma Programme. Spirometry with
the bronchodilatation test might have been omitted had the
criteria been developed in 1994. However in 2001, spiro-
metry equipment is available practically at all health
centres in Finland.5 The present results indicate that the
equipment is also in active use. Attaching graphics from lung
function tests is essential because spirometric values alone
do not disclose the quality of the measurement. Correctly
instructed PEF follow-up and good-quality spirometry mainly
depend on the training and motivation of the nurses. A
central strategy of the Asthma Programme was to train one
nurse, as well as a general practitioner, at each PHC centre
to take the main responsibility for asthma management
locally. These professionals have been the driving force in
setting up the above activities.

In previous studies, frequently missing items in referral
letters were clinical findings, allergies, medication and
sociopsychological matters.10–13 Information on the onset of
asthma-related symptoms, known allergies and the use of
asthma medication was found in the letters significantly more
often in 2001 than in 1994. Smoking history is crucial in
referral letters sent to pulmonary clinic. Still in 2001 only 39%
(in 1994 24%) of the letters included information on smoking
status, although 77% (n ¼ 160) of primary care physicians in
our nationwide questionnaire graded smoking as a very
necessary item.6 Referral letter information on asthma-
specific medication generally relates to short-acting bronch-
odilators. The use of preventive asthma medication has
increased tremendously during the years of the Asthma
Programme.15,16 This was reflected also in the referral
letters, as the use of preventive asthma medication was
mentioned significantly more often in 2001 (26%) than in 1994
(14%). Other than asthma medication in elderly patients was
included in 55% (30% of all patients) of referral letters in 1994
and in 68% (38% of all patients) of letters in 2001.

The total number of non-emergency, external referral
letters to the pulmonary department was the same in 1994
and 2001. The number of diagnoses of asthma has been
slightly increasing in the study region; special reimburse-
ment for asthma medication among adults had 3.2% in 1994
and 4.0% in 2001.15,16 Despite this, the proportion of
asthma-related letters out of all pulmonological referrals
has decreased. Also, specialist consultations in problems of
chronic asthma management have decreased. Almost one in
10 patients referred had previous asthma in 1994, compared
with only one in 20 in 2001. We assume that these changes
reflect the more active management of asthma in PHC,
especially when related to the clearly increasing number of
asthmatics between the study years.
Does the improvement in the quality of referral letters
have any effects on the specialist consultation? In a previous
study better referral letters produced only partly better
reply letters.10 We assume that a good-quality asthma-
related referral letter makes it easier to make an asthma
diagnosis on the first visit based on information from primary
care, e.g. function tests, or to plan supplementary tests
before the first visit. Sixteen percent of new asthma
diagnoses were made at the first visit in 1994. Significantly,
the proportion had increased up to 42% by 2001. Preliminary
findings seem to support our assumption as they indicate
that also the total number of visits following a referral has
decreased during this period.

During the years of the Asthma Programme, the workload
in PHC has increased, in part due to shifting of the main
responsibility for the management of several chronic
diseases to PHC. It is remarkable that even during these
years of increasing demands the quality of asthma-related
referral letters has improved and the number of referrals
decreased considerably. The clinical profile of a patient
referred and the final outcome diagnosis of referrals will
give us further information on overall changes in asthma
management.
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Abstract

Aims: To assess the quality of primary care spirometry by visual inspection of the flow-volume expiratory curve and to study the quantity
of clinical information provided on the spirometry report sheets.

Methods: Retrospective audit of 868 expiratory flow-volume curves referred to three pulmonary clinics assessed against five predefined
quality criteria. Clinical information included on the spirometry report sheets was also collected.

Results: Quality was good in 78% of pre-bronchodilation curves and in 80% of post-bronchodilation curves. Obtaining a sharp PEF value
and full vital capacity exhalation seemed to be the critical points of measurement. Inter-rater reliability of the curve assessment was mainly
good. Data on where the spirometry took place, and comments on the use of respiratory medication and patient co-operation were often
lacking.

Conclusions: The quality of primary care spirometry was good. Adequate clinical information on the report sheets would further improve
the quality of this diagnostic process.

© 2008 General Practice Airways Group. All rights reserved.
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Introduction
Spirometry is the most frequently used basic diagnostic test in
pulmonary medicine. Guidelines and programmes concerning
obstructive airway diseases have led to the increasing
availability and use of spirometry in primary care settings.1,2

Spirometry seems to influence the general practitioner’s (GP’s)
decision-making process not only by reducing diagnostic
uncertainty, but also by increasing the use of additional
diagnostic tests and referral to specialist care.3 Diagnosis of
asthma is often dependent on repetitive lung function tests

before and after initiation of anti-asthma treatment often
started by a GP. When a patient with suspected asthma or
poor asthma control is referred to specialist care, copies of
previous high quality spirometry measurements with adequate
clinical information enhance the management process.

The quality and interpretation of primary care spirometry
measurements have been a concern in previous studies.4-6

Training has been shown to (at least temporarily) enhance the
test quality.4 Spirometry interpretation should begin with an
overview of the technical quality of the manoeuvre and the
clinical information given on the report. Omitting the quality
review and relying only on numerical results for clinical

PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org
doi:10.3132/pcrj.2008.00053
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decision-making is a common mistake, which is more easily
made by those who are dependent upon computer
interpretations.7 Good quality spirometry is the result of both
acceptable performance of the maximal exhalation
manoeuvre and regular calibration of the equipment. The key
check points of the maximal exhalation manoeuvre are the
start, upslope, peak, and end of the curve; in addition, clinical
information on circumstances such as the co-operation of the
patient, current respiratory medication, and smoking status
are important. 

The main objective of the Finnish asthma programme
(1994-2004) was to increase knowledge and recognition of
asthma in primary care.8 One of the measures used to achieve
this was to train nurses to perform, and GPs to use and
interpret, flow-volume spirometry curves.9 National guidelines
for laboratories and primary care units on how to measure
and assess spirometry curves were first published in 1995.10

Thus, in 2001, spirometry was available in 95% of Finnish
health care centres,11 and was actively used. In a previous
study of asthma-related referral letters, we showed that pre-
and post-bronchodilation spirometry measurements were
included with the specialist referral letter more often in 2001
than in 1994 (32% vs 5.3%);12 furthermore, GPs prescribed
asthma medication more actively, and preventive asthma
medication was mentioned in 26% of letters in 2001.

Spirometry report sheets may provide important
diagnostic clues to the specialist only if the quality of the
spirometry curves is acceptable, and adequate information on
the spirometry session and patient history are included. The
aim of this study was to assess the quality of primary care
spirometry from the consulting specialist’s viewpoint by visual
analysis of the expiratory flow-volume curves and by
evaluating the quantity of clinical information on the report
sheets provided with the referral letters.

Methods
This study is part of the systematic evaluation of the Finnish
asthma programme.11-14 The methodology is a retrospective
medical record audit.

Quality criteria for the flow-volume curve based on
American Thoracic Society quality criteria15 were developed
by the study group, which comprised six specialists
representing four different specialities: clinical physiology (JL
and VJ), pulmonology (PB and LT), primary care (ME) and
allergology (MK). These criteria were used for visual
assessment of the expiratory curves. The flow-volume curves
were graded “good” if all five criteria were present (Figure 1). 

Piloting of the feasibility of the quality criteria was
performed. Two clinical physiologists (JL and VJ) and two
pulmonary physicians (PB and LT) reviewed all five criteria of
36 spirometry curves; 14 of these included both the pre- and

post-bronchodilation curves from the same measurement
session. The criteria were found to be mainly undisputable.
Disagreement occurred most often in evaluating the
sharpness of the peak expiratory flow (PEF) value

PRIMARY CARE RESPIRATORY JOURNAL
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Figure 1.  Quality criteria of the expiratory flow-volume
loop (based on  ATS quality criteria, 15).

126 curves exluded:

• 106 spirometries without
appropriate report sheet

• 16 made in hospital lung
function laboratory

• 4 were lost

Referral letters to three pulmonary
units during year 2001 (11)

n=3176

Inclusion and exclusion criteria
of the letters

Asthma related referral letters
n=1289

(41% of all referral letters)

Spirometry performed in primary care
n=814

(63% of all asthma related letters)

Copies of spirometries attached with
the referral letters

n=615
(48% of all asthma related letters)

Study spirometries
with report sheets
(n=489, 80% of all

referred spirometries)
+ postbronchodilator curves n=379

All expiratory flow-volume curves
n=868

Figure 2.  Origin of the study flow-volume curves.



L Tuomisto et al.

228

(disagreement in 10 out of 36 curves) and whether or not
exhalation of the entire vital capacity volume had occurred
(disagreement in 8 out of 36 curves). Disagreement was
observed especially between the physiologists and the
pulmonary physicians, the pulmonary physicians being more
critical in their assessments. 

The final audit contained 489 spirometry reports (80% of all
referred spirometries). Figure 2 shows the origin of these
spirometry reports. In our previous study,14 all non-emergency
referral letters (n=3176) to three Finnish pulmonary outpatient
units sent during 2001 were scrutinised. The referrals originated
from health care centres and private practices. We selected
asthma-related referrals with ‘asthma’, ‘asthma suspicion’,
‘asthma-related respiratory symptom’, or ‘obstructive lung
function test result’ being the original reason for the referral.
On this basis 41% (n=1289) of all pulmonary referral letters
from the study year were included. At least one spirometry
measurement was attached with 615 (48%) of the referral
letters. All attached spirometry readings were photocopied and
coded. Only flow-volume spirometry curves which were printed
as final reports, and which showed specific spaces to be filled
in, with clinical information concerning the patient and the
measurement circumstances, were included in the study. As the
inspiratory manoeuvre was seldom performed, inspiratory flow-
volume curves were not analysed, even if they were available.
If several spirometry readings were provided with the same
referral, we selected the latest one, or the one showing a
bronchodilation reversibility test. The reversibility test was

included in 379 (78%) study readings. In these cases, both the
pre- and post-bronchodilation curves were separately assessed.
Therefore, a total of 868 spirometry curves from 489 spirometry
reports were included in the quality assessment (see Figure 2). 

The quality of the curves according to the five predefined
criteria was assessed by two clinical physiologists, JL and VJ
(with 30 years and 20 years of experience in analysing
pulmonary function tests, respectively). They analysed 240
and 249 spirometry reports, respectively. In order to measure
the intra-rater repeatability and the inter-rater reliability, both
clinical physiologists blindly recoded 25 of the curves they had
originally reviewed, and 25 of the curves originally reviewed
by the other. Clinical information on the patient and the test
session (see Table 1) shown on the spirometry report sheets
(n=489) was separately collected by a trained nurse.
Reference values used in the adult Finnish population were
published in 1982.16 The categories for the quality criteria and
clinical information were coded, and the sums of the codes
for different criteria were calculated. The sums indicate the
overall assessment of flow-volume curve quality and the
amount of clinical information included on the flow-volume
sheets. The intra-rater repeatability and inter-rater reliability of
the clinical physiologists were assessed by raw agreement. 

Results
We assessed the spirometry reports on 489 patients referred
from primary care for pulmonary specialist consultation. Sixty-
two percent of the patients were female, with a mean age
(range) of 48 (15-86). The main indications for referral were:
asthma suspicion (51%); asthma-related symptoms (25%);
and previously-diagnosed asthma (6%). Bronchodilator
reversibility tests were made in 379 cases. Significant
bronchodilation response (12% or more) of forced expiratory
volume in 1 second (FEV1) was observed in 20% of cases.
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Clinical information on the spirometry report sheets n=489

1. Date when the spirometry was performed included 99%

2. Indication for spirometry mentioned 15%

3. The location (ie the health care center or private practice)
where the spirometry was performed included 37%

4. Name/ ID of the spirometry technician included 97%

5. Height of the patient included 99%

6. Smoking history of the patient mentioned 87%

7. Duration of smoking (in years) mentioned 74%

8. Patients’ respiratory medication mentioned 26%

9. Time of last dose of that respiratory medication taken 
mentioned 30%

10. Patient cooperation commented 32%

11. Reference values included 100%

12. Source of the reference values referred (16) 96%

Table 1.  Clinical information presented on the
spirometry report sheets attached to asthma-related
referral letters (n=489).

Fulfilment of the Prebronchodilator Postbronchodilator

five quality criteria curve (n=489) curve (n=379)

1. Start without delay 98% 99%

2. Steep upslope 95% 94%

3. Sharp PEF 90% 91%

4. No coughing 98% 99%

5. Full exhalation 90% 91%

All criteria fulfilled
= good quality* 78% 80%

* The quality of all flow volume spirometries (n=868) was found good in 79%
of the curves.

Table 2.  Fulfilment of the five quality criteria in
spirometries (78% included also postbronchodilator
curve).
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The fulfilment of the quality criteria of the pre- and post-
bronchodilation curves is shown in Table 2. Each of the five
criteria was fulfilled in at least 90% of curves. Sharp PEF and full
exhalation were not achieved in 10% of the pre-bronchodilator
curves (Figure 3). The quality of the curves was graded good (=
all five criteria fulfilled) in 79% of all curves (n=868).

Intra-rater repeatability was assessed for both of the
clinical physiologists by recoding 25 curves each. The
agreement was 98% and 99%, respectively.  Fifty curves (of
which 35 also included post-bronchodilator curves) were
coded by both clinical physiologists to measure the inter-rater
reliability between the rates. This agreement ranged from
83% to 100%. Interpretation of the full exhalation caused
the most disagreement between the two reviewers (Table 3).

Clinical information provided on the report sheets is
shown in Table 1. The date of spirometry testing,
identification of the technician, reference values and height
of the patient, were found on almost all sheets, and smoking
history on more than two-thirds. The location of spirometry
testing (ie. name of the health care centre or private practice
where the spirometry was performed) was mentioned on
37% of the sheets, and the indication for the spirometry
measurement in 15% of cases. Use of respiratory medication
and patient co-operation were commented on in a third of
the sheets. If comments on patient co-operation, details of
the use of respiratory medication, and data on the site where
the spirometry took place were not counted, all other items
were found on 84% of sheets. 

Discussion
The quality of the flow-volume spirometry curves assessed
using predefined criteria was good in 79% of the curves.
Sharpness of the PEF value and full vital capacity exhalation
seemed to be the critical points of the spirometry test.
Obtaining full exhalation has been shown to be a common
quality problem.4,6,17 Clinical information such as the date of
the test, patient height, and reference values were mentioned
on almost all sheets. Details of the use of respiratory
medication, patient co-operation, and the location of
spirometry testing, were often missing. 

Inter-rater agreement for quality criteria fulfillment
between the two clinical physiologists was good. Assessment
of the full exhalation criteria, especially regarding the post-
bronchodilator curves, caused disagreement most often,
which was also shown in our pilot study. On the spirometry
sheets, the pre- and post-bronchodilation curves were partly
overlaid, and repeated copying of the spirometry sheets may
have decreased the visual quality of the curves (Figure 3).
Interpretation of the full exhalation volume from these curves
may be inconsistent if the forced vital capacity (FVC) obtained
in the post-bronchodilation phase is smaller than the pre-
bronchodilation FVC, even though both the curves may look
appropriate.  Usually, only the expiratory flow-volume curves
were performed and reported. It would have been easier to
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Prebronchodilatation Yes No Agreement
curves n=50

1. Start without delay 47 3 94%

2. Steep upslope 48 2 96%

3. Sharp PEF 46 4 92%

4. No coughing 46 4 92%

5. Full exhalation 44 6 88%

Postbronchodilatation
curves n=35

1. Start without delay 35 0 100%

2. Steep upslope 32 3 91%

3. Sharp PEF 32 3 91%

4. No coughing 35 0 100%

5. Full exhalation 29 6 83%

Table 3.  Agreement between the two clinical physiologists
measured by reassessment of 50 spirometries; 35 of
which included postbronchodilatation curve.
(Yes = agreement, No = disagreement) 12
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Figure 3.  Example of a flow-volume curve where sharp
PEF and full exhalation were not achieved.
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assess whether the full exhalation criteria were met
consistently if the maximal inspiratory curves were also
measured and reported.

The value of the clinical information given on the
spirometry report sheets is seldom discussed. However, the
need for that information is obvious from a clinical
perspective. For example, comparison of the various curves
can be difficult later on if information on the location and
date of spirometry testing are missing. In order to get a
reliable exhalation manoeuvre and test result, good patient
co-operation is essential. Yet this information was mentioned
on only one-third of the spirometry report sheets. Similarly,
previous use of respiratory medication was found on only
one-third of report sheets, although all the study spirometry
flow-volume sheets had specific space available for comments
on both patient co-operation and respiratory medication. In a
recent study, trained GPs were shown to use spirometry to
evaluate the response to recently-initiated treatment with
inhaled steroids.18 Interpretation of the test results and
comparison with previous spirometries are not reliable
without data on patient co-operation and recent use of both
short-acting and long-term respiratory medication.

Walker et al have shown that the use of spirometry in
primary care increases the rates of diagnosis of COPD and
asthma, and leads to improvements at least in COPD
treatment.19 Use of bronchodilator reversibility testing in this
setting may be important to avoid misdiagnosis and under-
treatment. The present study has shown that bronchodilator
reversibility testing was commonly combined with spirometry
measurement in our primary care practices. In the majority
(78 %) of the study spirometry sheets, post-bronchodilator
curves were provided. 

This study was specifically designed to evaluate the quality
of primary care spirometry by visual assessment of the
spirometry curves, and to study the quantity of clinical
information provided with the spirometry report sheets.
Evaluation of the actual value of performing spirometry in
terms of clinical diagnosis was not in the scope of the study.
Therefore, we did not try to analyse whether these spirometry
measurements were useful in aiding the achievement of the
correct diagnosis. 

There were limitations in the study protocol. Since we
assessed only spirometry reports enclosed with the referral
letters from primary care to specialists, we do not know how
well they represented all spirometry measurements in primary
care. Reproducibility of the exhalation is an important
additional quality criterion. This could not be evaluated by our
retrospective analysis of the curves. We were not able to
evaluate the adequacy of device calibration, either. Assessing
the amount of clinical information gained from the spirometry
sheets was one focus of this study. Therefore, only those flow-

volume report sheets with space left for this information were
included. This might have improved the results, because
adding information on the medication or patient cooperation
is more likely to happen if there is available space. However,
we know that this kind of spirometry report sheet is
commonly used in our primary care setting.

In the future, smaller, cheaper and simpler office
spirometers may replace the standard flow-volume spirometry
machines in primary care settings. These various new
machines, which often give only numerical values, may be
practical in the screening of obstructive pulmonary disease.
However, especially for diagnosis, it is essential to use high
quality spirometers which display flow-volume curves; the
ability to see displayed flow-volume curves is an important
part of both the quality control and interpretation of
spirometry testing. The curves should also be saved digitally in
an electronic patient record system for later comparison
during patient follow-up visits. 

The quality of the spirometry curves enclosed with the
asthma-related referral letters was good. Primary care
spirometry measurements, especially with a reversibility test,
offer additional high quality information when the patient is
referred for a specialist consultation; the previous spirometry
measurements can be compared with values obtained during
the initial specialist consultation to aid the diagnostic process,
and may even obviate the need for further spirometries.
Continuous education and quality assurance should draw
attention to the importance of providing adequate clinical
information in order to improve further the usefulness of
primary care spirometry to both GPs and specialists.
Main discussion points
The quality of the primary care flow-volume spirometries
assessed using predefined criteria was good in 79% of the
curves. Sharpness of the PEF and successful exhalation of the
entire volume seemed to be the critical points of the
spirometry test. The ability to see displayed flow-volume
curves is an important part of the quality control of spirometry
testing. Value of the clinical information on the report sheet
should also be emphasized. Interpretation of the test results
and comparison to previous spirometries are not reliable
without data on patient co-operation and recent use of both
the short-acting and long-term respiratory medication.
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b National Institute for Health and Welfare, Helsinki, Finland
c Science Centre, Pirkanmaa Hospital District, Tampere, Finland
d Tampere School of Public Health, University of Tampere, Tampere, Finland
e University of Tampere, Tampere, Finland
f Koskiklinikka Medical Centre, Tampere, Finland
g Department of Pediatrics, Tampere University Hospital, Tampere, Finland

Received 8 August 2009; accepted 27 January 2010
KEYWORDS
Asthma symptoms;
Management of asthma;
Programme evaluation;
Primary and secondary
care interface;
Referral
* Corresponding author. Tel.: þ3584
E-mail address: leena.tuomisto@e

0954-6111/$ - see front matter ª 201
doi:10.1016/j.rmed.2010.01.018

Please cite this article in press as: T
more rational?, Respiratory Medicine
Summary

Objectives: The aims were to evaluate the profile of newly diagnosed adult asthma cases and
the approach adopted to the secondary care management at the launch of the Finnish asthma
programme in 1994 and seven years later, in 2001.
Methods: A retrospective medical record audit was made of non-acutely referred patients with
asthma in 1994 (n Z 165) and in 2001 (n Z 133). Clinical profile data, numbers of out-patient
visits and periods of in-patient care before and after asthma diagnosis were gathered from
referral letters and secondary care records.
Results: The newly diagnosed asthma patients in 2001 were older, more obese and had more
co-morbidities. The main asthma symptoms, such as dyspnoea, wheezing and cough, occurred
equally in both years but were more often periodic than daily in 2001. Wheezing during auscul-
tation was significantly less common in 2001. The diagnostic process was associated to a history
of asthma in first-degree relatives (OR 5.34, 95% CI 1.12e24.49) in 1994 and a visit to a nurse
prior to that to a physician (OR 3.13, 95% CI 1.17e8.37) in 2001. Secondary care visits per new
case of asthma (7.3 in 1994 vs. 5.4 in 2001) and days in hospital (3.6 in 1994 vs. 0.95 in 2001)
decreased significantly.
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Conclusions: The profile of asthma diagnosed in secondary care indicates milder disease with
more co-morbidities in 2001 than in 1994.Trends towards assigning a more active role on the
part of primary care physicians and more rational use of secondary care resources in the
management of asthma were found.
ª 2010 Elsevier Ltd. All rights reserved.
Introduction

Good co-operation at the interface between the primary
and secondary care sectors is important for a health care
system with limited resources.1 Changes in the organization
and delivery of care can improve its quality and certain
outcomes of chronic disease.2 One model of chronic care
predicts that increasing clinical expertise and decision
support, improvements in patient self-management,
increased effectiveness of practice teams and the exis-
tence of more accessible and useful clinical information
can produce a system reform in which informed, activated
patients interact with prepared, proactive practice teams.3

The effective management of asthma e as of all chronic
diseases e begins with making an accurate and timely
diagnosis, after which continuous anti-inflammatory treat-
ment, patient education in self-management and regular
follow-up visits are the cornerstones of good management
of chronic asthma.

In Finland as in other Nordic countries asthma symptoms
caused by cold weather are common and many other
environmental factors play a key role in the prevention and
management of asthma.4 Increased variability of asthma
symptoms by environmental factors gives an additional
diagnostic challenge for the health care professionals. The
national asthma programme was launched in 1994 in
Finland among the first nations, at a time when the number
of asthmatics was increasing.5 Since then the management
of adult asthma has changed at all levels of care, with some
regional variations (Table 1). Before 1994 asthma was
considered a disease to be diagnosed by a specialist in
pulmonary medicine with facilities for all lung function
measurements. In Finland a 72% reimbursement is given on
anti-asthma medication only if the recipient has physician-
diagnosed chronic asthma which fulfils the prevailing
criteria based on lung function measurements (peak expi-
ratory flow (PEF) and/or spirometry and/or provocation
test).9 The asthma programme, together with later pub-
lished evidence-based guidelines, encouraged primary care
physicians to use simple, easily available diagnostic
methods, including a careful history of symptoms, PEF
measurements, spirometry with a bronchodilation test and
in some cases observed steroid reversibility tests to reach
the criteria for anti-asthma medication.6,10 The main
responsibility for adult asthma management was shifted to
primary care, but referral to a pulmonary specialist was
recommended in cases of unclear diagnosis or poor
response to initial or long-term asthma treatment. During
and after the programme, a new division of labour between
primary and secondary care was defined. Asthma co-
ordinators (one physician and at least one nurse) were
nominated at each health care centre,11 and asthma nurses
took an active role in primary care and later also in
uomisto LE, et al., Asthma Progra
(2010), doi:10.1016/j.rmed.2010
secondary care in the management of asthma, both before
and after diagnosis.

In a previous study we audited non-acute asthma-
related referral letters sent to the Department of Respira-
tory Diseases at Seinäjoki Central Hospital in 1994 and
2001.7 Verification of a new asthma case was the reason for
referral in 54% of the asthma-related letters in 1994 and
48% in 2001, but had the profile of these patients with
asthma changed? Had there been any changes in the
approach to the asthma management? Have the numbers of
visits and hospital admissions for secondary care changed?
To address these questions we reviewed the medical
records of the new asthma cases in both years with the aims
of defining the clinical profile and time to diagnosis of
referred cases of asthma and assessing whether the use of
secondary care resources had changed between 1994 and
2001.

Materials and methods

Setting

This study forms part of a systematic evaluation of the
Finnish asthma programme, employing a retrospective
medical record audit methodology. The work was con-
ducted at the Department of Respiratory Diseases, Seinä-
joki Central Hospital, which has a catchment area with
a population of nearly 200 000 (4% of the total Finnish
population), comprising 27 municipalities with 18 primary
health care (PHC) centres. A regional asthma programme,
based on the national one, had been published in 1997. The
study design is illustrated in Fig. 1, and the origin of the
non-acute referral letters is described in detail in our
previous study.7

Handling of referral letters and use of a preliminary
visit to a nurse at the Department of Respiratory
Diseases

It was agreed among the pulmonary specialists at the
Department of Respiratory Diseases in 1996 that on receipt
of a referral letter they would carefully plan all the
necessary procedures before the patient’s first visit to the
department. Information in the referral letter (together
with copies of previous lung function test results) has been
found crucial for making the appropriate plans for
secondary care visits, especially previous asthma medica-
tion usage. For most of the patients with suspicion of
asthma, a visit to a respiratory nurse was arranged at least
two weeks before the first physician visit to complete the
referral information. At the visit the respiratory nurse dis-
cussed patient’s recent symptoms and medication usage,
mme in Finland: Did the use of secondary care resources become
.01.018



Table 1 Management of adult asthma before 1994 and after 2001 and the division of labour between physicians and nurses in
primary and specialist care in the region served by Seinäjoki Central Hospital (modified from the original table in Ref. 6).

Before 1994 After 2001

Primary care
General practitioner

� No asthma guidelines
� No local treatment chains
� All asthma suspicions referred to a specialist

without previous lung function tests
� Poor-quality referral letters without any results

of lung function measurements7

� Easy access to evidence-based guidelines
and local treatment chains
� Diagnosis of asthma by a GP
� Short specialist consultations as needed
� Better-quality asthma referral letters,

including peak flow follow-ups and good
quality spirometries with a
bronchodilation test7,8

� Infrequent follow-up visits as needed
� Asthma prescriptions renewed without

a check-up

� Annual follow-up visits

� Only a reliever as needed while waiting for
a diagnosis

� Anti-inflammatory treatment started
without delay after diagnosis

� All moderate and severe asthma exacerbations
referred to hospital

� Milder asthma exacerbations treated by
self-management guidance, only patients
with severe, repeated exacerbations
referred to hospital

Nurse
� Spirometry measurements seldom performed
� No systematically organized guidance of peak

flow measurements, inhaler usage or asthma
education

� Daily spirometry measurements
� Routine guidance in peak flow

measurement and the use of inhalers
� Patient-centred asthma education with

self-management guidance
� Annual follow-up visits to a nurse

Specialist care
Specialist

� Diagnosis of asthma
� Some of the diagnostic tests performed during

non-emergency hospital admission

� Only a portion of new diagnoses
� All diagnoses at out-patient visits
� Planning of the first specialist visit

beforehand based on referral letters

� Frequent follow-up visits for asthma patients
� Majority of acute asthma care

� Follow-up of severe cases only
� Only asthma patients with the most severe

or repeated exacerbations
Nurse

� Nurse present at visits to a doctor
� Patient guidance in peak flow

measurement and use of inhalers in conjunction
with the specialist visit

� Visits to a nurse before the first visit to a
specialist and after asthma diagnosis,
with the possibility for specialist
consultation
� Patient-centred, systematic asthma

education
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checked inhalation technique and guided a fresh 2-week
PEF follow-up measurement. In case of severe symptoms
immediate specialist consultation was available.

Selection of cases

The nurse performing this survey gathered all the final
diagnoses received by the patients referred to the depart-
ment in each year into a summary chart (Fig. 1). New
asthma had been diagnosed during secondary care visits in
Please cite this article in press as: Tuomisto LE, et al., Asthma Progra
more rational?, Respiratory Medicine (2010), doi:10.1016/j.rmed.2010
165 cases (27% of all referrals) in 1994 and in 133 cases (29%
of all referrals) in 2001. Copies of the asthma patient
records from the first secondary care visit and of the
spirometry report sheets were collected.

Medical record audit

The auditing process included the following steps: defini-
tion of the items of clinical data to be collected and
included (Tables 2 and 3), preparation of a manual for the
mme in Finland: Did the use of secondary care resources become
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Asthma-related referral letters* 
1994  2001
622 referrals  451 referrals 

Inclusion and exclusion criteria 
of the referral letters* 

Non-acute, external adult referrals to the  
Department of Respiratory Diseases  

1994                     2001        
1121 referral letters                                1136 referral letters 

Chart review to select asthma 
cases

*see previous 
referral study (7) 

New asthma cases 
1994   2001 
165 (27%)                           133 (29%) 

Referral letters and secondary 
care patient records of the new 
asthma cases 

AUDIT:
1. Clinical profile 
2. Use of respiratory 

department’s resources

Figure 1 Study design and origin of the referral letters.
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collection of clinical data, training of a nurse to use it,
extraction of the clinical data from the copies of the
referral letters and patient records, counting of all
secondary care out-patient visits, admissions and in-patient
days before and after the diagnosis of asthma, and finally,
recoded of a 6% sample of cases and assessment of the
intra-rater repeatability for each item in the clinical data
using the k statistic. The median of all the k values was 0.94
(mean value 0.75, range 0.36e1.0).

Clinical profile

The clinical profile consisted of specified details of the
patient’s background, history, asthma medication prior to
the first visit, symptoms, findings and results of lung func-
tion tests (Tables 2 and 3). Co-morbidity was coded as
present in the case of hypertension, coronary disease or
diabetes. Data were extracted both from the index referral
letter and the record of the first specialist visit. In the
event of a conflict between these, the most recent infor-
mation was used. If there were no data either in the
referral letter or the record of the first visit the case was
coded as having the data missing.

Timing of the asthma diagnosis and number of visits

Main reason for referral was to diagnose or exclude asthma.
The timing of the asthma diagnosis was easy, the diagnostic
visit was clearly defined in the patient records. The
numbers of all specialist visits, hospital admissions and days
in the respiratory ward were calculated before and after
the diagnostic visit or stay. In order to obtain a better
estimate of the use of respiratory department resources,
Please cite this article in press as: Tuomisto LE, et al., Asthma Progra
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every non-acute hospital stay in the respiratory ward was
counted as two out-patient visits. The patient records were
screened for any visits up to six years after the index
referral. The post-diagnosis visits of nine asthma patients in
2001 were excluded because their follow-up was compli-
cated by other chronic diseases.

Statistical analysis

Total numbers and percentages for the various items of
clinical information, including the patient’s background,
history, asthma medication prior to the first visit, symp-
toms, findings and results of lung function tests, were
calculated and compared between the two years, 1994 and
2001, with and without missing values. Pearson’s Chi-
Square or if expected counts were too low, Fisher’s Exact
tests were used for these comparisons. The results of the
lung function tests at the first visit were expressed in terms
of medians with ranges, due to the skew distributions, and
tested with the Mann Whitney test for differences between
the years 1994 and 2001. Logistic regression was used to
assess determinants of the diagnosis at the first secondary
care visit among the following factors: age, asthma in first-
degree relatives, atopic status, subjective and objective
wheezing, blood eosinophils, use of recent asthma medi-
cation (bronchodilator or preventive), symptom frequency,
availability of primary care lung function results at referral
and a pre-diagnostic visit to a nurse. The numbers of
secondary care visits and hospital admissions were studied
by KaplaneMeier analysis, and intra-rater repeatability was
assessed in terms of Kappa coefficients.12 All the analyses
were performed with SPSS 16.0 for Windows (SPSS Inc.,
Chicago, USA). Statistical significance was set at p< 0.05.
mme in Finland: Did the use of secondary care resources become
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Table 2 Background data on newly diagnosed asthma patients, their history and asthma medication prior to the first visit in
1994 and 2001, frequencies (n) with percentages (%). Differences between 1994 and 2001 were tested with (p1) and without (p2)
missing cases.

1994 2001 p1 p2

N Z 165 N Z 133

Background
Female, n (%) 96 (58) 81 (61) 0.635
Age, mean (Sd) 42.2 (17.3) 46.5 (16.2) 0.031
BMI,a mean (Sd) 26.4 (4.7) 28.4 (5.7) 0.002

Missing, n (%) 28 (17) 6 (5)
BMI over 30 26 (19) 42 (33) 0.011

History
Family history of asthma,b n (%) 0.758 0.457

First-degree relatives 69 (42) 61 (46)
Missing 25 (15) 20 (15)

Smoking, n (%) 0.553 0.353
Never smoked 79 (48) 65 (49)
Current smoker 30 (18) 31 (23)
Missing 7 (4) 6 (5)

Co-morbidity,c n (%) 0.010 0.013
Yes 24 (15) 37 (28)
Missing 32 (19) 16 (12)

Chronic rhinitis, n (%) 0.971 0.969
Yes 95 (58) 76 (57)
Missing 22 (13) 19 (14)

Atopy,d n (%) 0.425
Not tested 16 (10) 14 (11)
Skin-prick test positive 64 (39) 43 (32)
Dermatographism 3 (2) 6 (5)

Asthma medication prior to the first visit
Bronchodilator, n (%) 114 (69) 102 (77) 0.018 0.712
Missing 15 (9) 2 (2)

Corticosteroid,e n (%) 7 (4) 40 (35) <0.001 <0.001
Missing 15 (9) 2 (2)

a Body mass index.
b At least one of the first-degree relatives (parent, sibling or child) had asthma.
c Co-morbidity includes hypertension, coronary disease or diabetes.
d Atopy defined as at least one positive skin-prick test for common allergens.
e Includes also three cases using combination asthma medication (long-acting b2 agonist and steroid).
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Results
Clinical profile

The clinical profile of the new asthma cases at the first visit
to secondary care is presented in Tables 2 and 3. Two thirds
of the cases were women in both years. The asthma
patients in 2001 were significantly older, more obese and
had more co-morbidities than in 1994. The proportion of
obese asthmatics (BMI> 30) increased significantly from
19% in 1994 to 33% in 2001 (p Z 0.011). Two thirds reported
chronic rhinitis in both years, and practically one fourth
were current smokers. Thirty-nine percent of the asth-
matics were atopic in 1994 and 32% in 2001. The main
symptoms were dyspnoea, cough and wheezing, with no
significant differences between the years. Expiratory
wheezing observed by auscultation at the primary or
Please cite this article in press as: Tuomisto LE, et al., Asthma Progra
more rational?, Respiratory Medicine (2010), doi:10.1016/j.rmed.2010
secondary care physician’s visit was significantly less
common in 2001. Symptoms occurred periodically more
often than daily or weekly in 2001. The smokers and ex-
smokers had significantly more sputum production than
those who had never smoked (88%, 71% and 62% respec-
tively) in 1994 (p Z 0.037), but the difference only came
near to significance (85%, 77%, 62%; p Z 0.080) in 2001. The
smokers had not wheezed either subjectively or objectively
more often than the non-smokers, however (p Z 0.828 in
1994, and p Z 0.117 in 2001).

Bronchodilator drugs were commonly prescribed in both
years, but the use of anti-inflammatory drugs before the
specialist consultation was significantly more frequent in
2001, one third of the cases (n Z 40) having received
inhaled corticosteroids less than four weeks prior to the
first secondary care visit. If anti-inflammatory medication
had been prescribed before the first visit objective expi-
ratory wheezing was documented either at the primary
mme in Finland: Did the use of secondary care resources become
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Table 3 Symptoms, findings and spirometry values in newly diagnosed cases of asthma in 1994 and 2001, frequencies (n) with
percentages (%). Differences between 1994 and 2001 were tested with (p1) and without (p2) missing cases.

1994 2001 p1 p2

N Z 165 N Z 133

Symptoms and findings
Dyspnoea, n (%) 0.633 0.477

Yes 155 (94) 123 (93)
Missing 1 (1) 0 (0)

Cough, n (%) 0.024 0.079
Yes 118 (72) 94 (71)
Missing 27 (16) 11 (8)

Sputum production, n (%) 0.078 0.800
Yes 81 (49) 75 (56)
Missing 54 (33) 28 (21)

Subjective wheezing, n (%) 0.428 0.205
Yes 107 (65) 95 (71)
Missing 23 (14) 17 (13)

Expiratory wheezing by auscultation in
primary or secondary care, n (%)

<0.001 0.001

Yes 76 (46) 34 (26)
Missing 3 (2) 11 (8)

Night-time symptoms, n (%) 0.085 0.650
Yes 69 (42) 46 (35)
Missing 66 (40) 70 (53)

Frequency of symptoms, n (%) 0.001 0.001
Daily 51 (31) 26 (20)
Weekly 3 (2) 0 (0)
Periodic 53 (32) 70 (53)
Missing 58 (35) 37 (28)

Spirometry values at the first visit
Pre-FEV1 %,a Md (Range) 81 (30e112) 81 (20e108) 0.398
Missing 1 7
Pre-FEV %,b Md (Range) 74 (29e98) 76 (26e94) 0.411
Missing 1 8
Post-FEV %,c Md (Range) 77 (37e99) 78 (29e93) 0.143
Missing 62 23

a Pre-FEV1% Z forced expiratory volume in 1 s, % of predicted.
b Pre-FEV% Z ratio of forced expiratory volume in 1 s (FEV1) to forced vital capacity (FVC) measured before the bronchodilator test.
c Post-FEV% Z as above, but measured after the bronchodilator test.
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health care visit or at the first visit to specialist more often
(p Z 0.045 in 1994 and p Z 0.005 in 2001), but the lung
function parameters did not differ significantly between
the groups who had or had not received anti-inflammatory
medication recently (data not shown). The median pre-
FEV1% and pre-FEV% values did not differ significantly
between the two years, nor did the post-FEV% values differ,
but 37% of these values were missing in 1994 and 17% in
2001. The blood eosinophil count was elevated in 24% of the
asthmatics (missing in 10%) in 1994 and 23% (missing in 6%)
in 2001.

Secondary care visits

Comparison of the number of out-patient visits before
confirmation of the asthma diagnosis was not straightfor-
ward, as 26% of the diagnoses were established during
a non-acute hospital stay in 1994 and 8% in 2001 (Table 4).
We compensated this by counting one hospital stay in the
Please cite this article in press as: Tuomisto LE, et al., Asthma Progra
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respiratory ward as equivalent to two out-patient visits.
When the diagnosis had been reached at the first out-
patient visit without admission to hospital, this took place
significantly earlier in 2001 and involved 45% of the diag-
noses as compared with only 24% in 1994. By logistic
regression analysis only a history of asthma in first-degree
relatives (OR 5.34, 95% CI 1.12e24.49) in 1994 and a visit
to a nurse prior to the specialist visit (OR 3.13, 95% CI
1.17e8.37) in 2001 significantly associated to the early
asthma diagnosis. Nurse visit as a first visit to specialist care
was not available in 1994. In 2001 specialist decided to call
60% of the asthmatics (n Z 80) to visit a nurse first. When
this visit in 2001 was taken into account, the significant
difference in the number of pre-diagnostic visits dis-
appeared. The probabilities attached to the number of
visits before asthma diagnosis in the two years are shown in
Fig. 2. There were significantly fewer visits after the diag-
nosis in 2001 than in 1994 (p< 0.001) (Table 4), so that
where 55% of the asthma patients visited a specialist three
mme in Finland: Did the use of secondary care resources become
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Table 4 Use of respiratory department resources for asthma diagnosis.

1994 2001 p

New asthma New asthma

n Z 165 n Z 133c

Asthma diagnoses made at an out-patient visit, n (%), including 121 (73) 122 (92) < 0.001
those made at the first specialist visit, n (%) 29 (24) 55 (45)
those made during a non-acute hospital stay, n (%) 43 (26) 11 (8)

Out-patient visits to a doctor
before asthma diagnosis, Md (Range) 2 (0e8) 2 (0e7) 0.741
after asthma diagnosis, Md (interquartile range) 3 (2e5) 2 (1e4) <0.001
all, Md (interquartile range) 6 (4e7) 4 (3e6) <0.001

Out-patient visits to a doctor, including non-acute hospital
stays,a total number of visits per year per new asthma case

1208 599
7.3 4.8

All out-patient visits,b including non-acute hospital stays,a

total number of visits per year per new asthma case
1208 661
7.3 5.4

Days of non-acute hospital stay
total number of days before asthma diagnosis 536 101
days before asthma diagnosis, Md (Range) 0 (0e25) 0 (0e19) <0.001
total number of days in hospital 594 127
total days, Md (Range) 0 (0e25) 0 (0e19) <0.001

a One hospital stay in the respiratory ward was counted as two out-patient visits.
b Including visits to a nurse prior to the first specialist visit in 2001.
c Visits after diagnosis and total number of visits include only 124 new asthma cases.
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times or less after the diagnosis in 1994 the figure was 75%
in 2001. If both visits to a nurse and hospital stays (one
hospital stay equivalent to two out-patient visits) are
counted, the use of respiratory department resources in
connection with the diagnosis of asthma can be estimated
at 7.3 visits per new asthma diagnosis in secondary care in
1994 and 5.4 visits in 2001 (Table 4). The overall number of
visits to secondary care did not differ in the case of the
smokers (data not shown). Thirty-nine percent of the
asthmatics (n Z 64) were admitted to hospital electively in
1994 and 14% (n Z 19) in 2001, and the number of days in
hospital per new asthma diagnosis was also significantly
higher in 1994 (3.6 vs. 0.95, respectively).
Discussion

The clinical profile of the patients referred to the Depart-
ment of Respiratory Diseases with newly diagnosed asthma
was nearly the same in 1994 as in 2001, although milder
asthma was implicated in 2001. The diagnosis was made at
the first secondary care visit significantly more often in
2001 than in 1994, however. We identified one factor
explaining the difference in the diagnostic process in each
year, a history of asthma in first-degree relatives in 1994
and a visit to a nurse before the first specialist consultation
in 2001. Hospital out-patient visits, admissions to hospital
and number of hospital days both before and after the
confirmation of asthma diagnosis decreased in 2001.

The leading symptoms of newly diagnosed asthma were
the well-known ones: dyspnoea, wheezing and cough in
both years, although objective expiratory wheezing was
documented by a physician in almost half of the cases in
1994, but in less than every third case in 2001. Symptoms
Please cite this article in press as: Tuomisto LE, et al., Asthma Progra
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were present daily significantly less often in 2001. Thus we
could speculate that the asthma diagnoses were made by
the primary care physician in 2001 if the patient had the
typical chronic asthma symptoms and findings, including
objective wheezing, but otherwise the probability of
referral to a specialist increased. Even though there was no
difference in lung function parameters between the years,
we may presume that referral in 2001 was mild, early
asthma with diagnostic difficulties. If an anti-inflammatory
drug had been prescribed by the primary care physician,
wheezing was found to be heard more often in 2001. This
reflects the more active and timely therapeutic role of the
primary care physician in 2001, even though later referring
the patient to a specialist. Moreover, these asthma patients
in 2001 represented 75% of all those who had received
inhaled corticosteroid prescribed by a primary care physi-
cian prior to referral to a specialist.7 In some cases,
however, previous anti-inflammatory asthma medication
might have prolonged the diagnostic process in secondary
care, especially if no results of previous primary care lung
function tests were available.

Finnish questionnaire study in 2000 reported that 63%
(n Z 2952) of its patients with asthma (mean age 54.4, SD
17.6 years) had at least one out of ten selected co-
morbidities.13 In the present study co-morbidities such as
hypertension, coronary disease or diabetes were more
common in 2001, partly associated with significantly
increased obesity among asthmatics. Obesity has become
one of the major health problems in Finland, as worldwide,
with especially high incidence in the region concerned
here, where there is also a high prevalence of type 2 dia-
betes.14,15 A connection between obesity and asthma has
been well documented, as recently reviewed.16 Obesity
may lead to overdiagnosis of asthma, which can be best
mme in Finland: Did the use of secondary care resources become
.01.018



Figure 2 Probability of given numbers of visits before asthma
diagnosis. Out-patient visits to a doctor, including hospital
stays,* before asthma diagnosis (A) and the same added with one
visit to a nurse prior to the first visit to a doctor (B).
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avoided by using objective testing using spirometry and, if
necessary, bronchial challenge testing to confirm asthma in
patients with respiratory symptoms.17

Workload in the secondary care asthma management
decreased between the study years. The total numbers of
visits to hospital and days in hospital were significantly
lower in 2001 than in 1994. The diagnostic process was
promoted by means of a preliminary visit to a nurse and less
specialist visits were required. In the final report of the
Finnish asthma programme the overall costs per patient per
year were decreased 36% between years 1993 and 2004.6

One part of this cost savings was the reduction of hospi-
talization days (including acute and non-acute care) from
271/100 000 patients in 1993 to 120/100 000 patients in
2003. Two main objectives of the asthma programme were
to increase common awareness of asthma and the early
detection of asthma which seems to have decreased the
overall hospitalization of asthma. Asthma programme was
not the only promoting factor in this process, however. The
overall trend in the Finnish health care for last two decades
has been towards out-patient care in the management of
all chronic diseases. Good availability of preventive asthma
Please cite this article in press as: Tuomisto LE, et al., Asthma Progra
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medications with simple devices has also been one major
reason for the decreased workload of all health care
sectors.

A review of patient records entails some limitations
because of the retrospective nature of the study design.
Patient records reflect the everyday management of the
disease, however, and its real-life documentation. Although
the main symptoms were well documented in the present
data, some important clinical information was missing in
more than a third of the cases, e.g. night-time symptoms or
the frequency of symptoms. The strength of the study lies
in the fact that every asthma diagnosis was based on strict
criteria and extensive use of diagnostic tests, reviewed by
a specialist. The asthma profile we describe is not the
whole picture of new asthma cases. Especially, in 1994
many new cases were diagnosed after acute hospital
admission. Furthermore, we don’t know what proportion of
the newly diagnosed asthma cases was referred and how
they differed from the non-referred ones. The reduction in
non-acute admissions of asthma patients to hospital also
reflects in part the overall trend towards out-patient
management in health care. All the posts of physician in
the health care centres of the region were occupied in
1994, whereas in 2001 only 80% were occupied, and there
was also a shortage of physicians in secondary care in 2001
in particular, which made the waiting times longer. The
reduced resources in terms of physicians on both sides of
the interface forced the health care providers to consider
a new division of labour between physicians and between
physicians and nurses in both primary and secondary care,
which also had an effect on referral policy.

Asthma is a common disease which involves even more
common symptoms, and the trend towards milder, inter-
mittent manifestations is likely to pose more diagnostic
challenges for all health care professionals.18 According to
national asthma programme primary care professionals
have the main responsibility for early asthma diagnosis, as
well as for patient education and regular asthma follow-
ups. In the future, however, primary care focusing pro-
grammes for chronic diseases will work only if primary care
works. The recent worsening in the shortage of primary
care physicians, as seen in 2001, has made it essential to
consider even more rational use of nursing resources to
take care of patients with asthma and certain other chronic
diseases. In 2007 the Finnish Ministry of Social Affairs and
Health explored the possibility of reorganizing health care
in order to bring specialized medical consultation into
primary health care, which together with advanced facili-
ties for maintaining electronic patient records opened up
new opportunities to enhance cost-effective communica-
tion and short consultations at the interface (www.stm.fi).

There are several factors affecting the primary care
physician’s referral decision in addition to diagnostic
uncertainty,19 including problems with the patient’s self-
management ability, allergy screening, work-related
symptoms, difficulties in interpreting the lung function
test results and a request on the part of the patient.
Further training and consultation, especially in connection
with the interpretation of lung function results, will
enhance the accuracy of asthma diagnoses in a primary
care setting in the future without referral of the patient.
The diagnosis of chronic but mild asthma will remain
mme in Finland: Did the use of secondary care resources become
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a challenge, however, as will the treatment of severe
asthma. An appropriately framed and mutually agreed
policy of referral to a specialist and back-referral to
a primary care physician will be a crucial part of the more
rational use of health care resources in the management of
asthma.
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