
RESEARCH ARTICLE

Diagnosing infections: a qualitative view on prescription decisions
in general practice over time
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Abstract Objective Antibiotics may frequently be pre-

scribed on the basis of vague diagnoses, possibly resulting

in unnecessary antimicrobial resistance. Our aim is to map

general practitioners’ (GPs’) decision-making for common

infections, exploring their diagnostic basis for antibiotic

prescriptions. Setting General practice in Iceland. Method

Ten in-depth qualitative interviews with, and three obser-

vations of, GPs in 1995. Diagnostic issues extracted and

analysed. In 2006, eight GPs commented on analysis and

updated (email/telephone). Main outcome measure Diag-

nostic variability and reasons for prescribing antibiotics,

consistency or changes over time. Results Wide variations

were uncovered in diagnostic procedures, although each

GP remained consistent through time. Some GPs had

developed ‘‘rules-of-thumb’’. They often balanced risks

against issues like money, time, need for the workforce

(perceived importance of the patient’s job), client’s need

for job/earnings (perceived ability to afford a sick day) and

doctor-patient relationship (risk of refusal adversely

affecting the relationship). Perceptions of risk varied from

focusing on resistance development to focusing on possible

harm from untreated infections, also ranging between

considering both to worrying about neither. Changes over

time were not prominent but included increased point-of-

care testing and the perception by GPs that patients were

increasingly willing to ‘‘wait and see’’. Conclusions Large

variability and individuality characterized the GPs’ diag-

nostic procedures, contrasted by consistency through time.

If modification of diagnostic routines is needed, provision

of ‘‘scientific facts’’ and technological aids is insufficient.

A prerequisite for changing practice is GPs’ acceptance of

accuracy of information and of reliability, applicability,

and relevance of technology, for physician and/or patient.

Keywords Anti-bacterial agents � Diagnosis � Evidence-

based medicine � Iceland � Infection � Physician’s practice

patterns

Impact of findings on practice

• GPs’ diagnostic procedures vary between individuals

and between infections.

• GPs’ diagnostic procedures are relatively resistant to

changes over time.

• GPs only change diagnostic procedures if they consider

themselves to have adequate information, indicating

that change is beneficial.

Introduction

Liberal prescribing of antibiotics poses a threat to public

health due to its link with increasing antimicrobial resis-

tance [1]. Antibiotic prescriptions are frequently less
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evidence-based than best-practice requires [2] and often

issued presumptively, sometimes over the telephone [3].

Diagnoses are frequently not recorded, missing, or uncer-

tain [4, 5], and vary from one physician to another [6].

Diagnosis is expected to create a rational basis for therapy

or prognosis [7] but can also reflect the physician’s special

interest in the particular disease/problem, views regarding

the physician-role (expected to diagnose), or need to label

the problem (communication-tool) [5]. Considering the

magnitude of antibiotic prescribing in general practice and

claims of unnecessarily liberal prescribing, a thorough

understanding of GPs’ diagnostic decision-making is a

necessary foundation for successful interventions to

improve prescribing [8].

Diagnostic and therapeutic options change rapidly over

time, as changes in the availability of medicines and

diagnostic tools occur. However, knowledge of GPs’

decision-making and changes/conservatism associated with

it remains limited. Qualitative research methods are useful

for revealing important, unanticipated issues and under-

standing in-depth the phenomenon under study [9], but

such studies of GPs’ diagnostic procedures for infections

seem scarce, as indicated by limited results from search for

such literature.

Aim

To understand the use of evidence by GPs in the diagnostic

process preceding antibiotic prescribing, and explore

changes over time in this diagnostic process.

Methods

In 1995 ten Icelandic GPs were interviewed for �–2 h each

(semi-structured interviews, Appendix 1). Three of them

were observed at work before the interviews, for 3–10 h

each, to see them work under different conditions. The

initial observations served the twofold purpose of aiding in

the construction of the interview guide and illustrating the

extent of frankness and openness in the interviews. Two

informants from group practices (one rural practice, the

other urban) and one informant serving in a solo practice in

a large distant rural area, were observed. The observation

focus was on GP-patient consultations where antibiotics

and/or infections were discussed, including telephone-

consultations.

In 2006, the eight informants still alive were re-inter-

viewed after being contacted by phone and agreeing to

comment on an analysis of the first round of interviews.

Three informants were re-interviewed over the telephone

for 15–20 min each and five by e-mail (ranging from

short correspondence to detailed back-and-forth corre-

spondence). The re-established contact and re-interview-

ing (interview-guide in Appendix 1) served a triple

purpose:

• to validate the analysis of diagnostic practices

• to identify changes in practice over the decade

• to obtain views on supplementary questions

In 1995, informants were selected to reflect variation in:

age (32–67, ?11 years 2006), professional experience

(1–36 years, ?11 years 2006), gender (two female infor-

mants, in 1995 and 2006), practice organisation (two

working in a solo practice, in 1995 and 2006), employment

(contractors/employed 2/8 in 1995 and 0/8 in 2006), geo-

graphical area (three rural in 1995 and 2006), specializa-

tion (Sweden/Canada/not 6/1/3 in 1995, Sweden/Canada/

Iceland 6/1/1 in 2006). Amongst those Icelandic physicians

who completed specialist training, the most common

country for this specialization was Sweden, followed by

Canada. In 1995 a specialization program was set up in

Iceland. Addition of informants continued until saturation,

the last two interviews did not provide new insights. The

project had ethical committee approval and informants

gave informed verbal consent.

Detailed field-notes were taken during the observa-

tions and the interviews were transcribed verbatim, with

the exception of one interview in which permission to

audio-record was refused; this was handled like field

notes. Issues associated with diagnosis were extracted

and analysed in a grounded theory style, both from

observations and interviews, by open coding, axial cod-

ing, and selective coding [10]. One author coded, and

another verified the coding. In the first round of analysis,

this was student-supervisor coding-verifying process,

with the supervisor ensuring that the PhD student coded

appropriately. In the second round, when there was a

smaller volume of data, the same persons acted as coder

and verifier as in the first round.

The findings were validated in several ways: method

triangulation, combining observations and interviewing did

not reveal any obvious contradictions between observed

behaviour and informants’ descriptions of diagnostic

behaviour. Sensitive, even embarrassing issues were

observed, and also openly brought up by informants. We

also asked the informants for comments/verification of

analysis. Our method of doing so a decade after initial data

collection has, to our knowledge, not been reported in the

literature. Our team, consisting of an Icelandic pharmacist,

a Danish pharmacist and an Icelandic physician, provides

insider and outsider-views on prescription decisions in

general practice in Iceland—yet another approach to vali-

dation [11].
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Results

Wide variations in diagnostic procedures emerged from the

informants’ descriptions, confirmed by observations (the

three observed physicians had quite different approaches),

although the individual GPs remained remarkably consis-

tent from the first to the second round of data collection. A

necessary starting point for examining changes versus

consistency is knowledge of the diagnostic practices as

observed, and described by the informants, in 1995. The

knowledge gained by analysing the data from 1995 is

grouped into themes (the analysis that was sent to the

informants). The themes are: diagnostic practices, indi-

vidual physician’s antibiotic policy (including risk per-

ception) and balancing of issues, with the addition of

consistency and changes from first to second round of data

collection, as analysed by comparing first and second

round. Quotes from the informants A–J (referring to first to

tenth informant) are numbered Q1–Q13.

Diagnostic practices

Table 1 illustrates the variety of diagnostic procedures.

Sometimes the ‘‘diagnosis’’ was merely a suspicion. Patient

complaints or anamnesis (the medical history of the

patient) could also constitute the ‘‘diagnostic’’ basis. Indi-

cators of aetiology (varying in reliability) could play a role:

many informants had theories about the causative organ-

ism, for example based on the colour of liquid from the

middle ear, patient’s occupation (Q1), or a cystitis suf-

ferer’s age (Q2).

Q1: ‘‘we are a bit in connection with the basic

industries here and there seems.. to be.. for example,

this is just a feeling really, but I get many fishermen

with.. who get hooks in their bodies and.. which of

course is dirty in itself but penicillin seems to work

well for that, these slime-bacteria. Then again here in

the countryside where one knows that there is, well..

yes at least clean soil, clean soil bacteria […….] other

people, let’s say here from the local meat industry or

something, some floors, someone falls on to the floor,

and opens a wound, […….] then I go over to staph-

ylococcus medicines’’ GP F

Q2: ‘‘young women who lead an active sex life…[….]

one knows that there is saprophyticus’’ GP B

A diagnosis could also be based on clinical features, or

results from point-of-care tests/aids. The informants were

practical about laboratory use, C-reactive protein (CRP)

and X-ray, only using such diagnostic aids if they thought

the results from these would be useful to them. A couple of

informants described increasing use of laboratory tests and

X-ray in the second round of data collection.

No informant used the whole range of the diagnostic

procedures, shown in Table 1, although an informant could

require extensive evidence for some infections but could

consider the patient’s description as sufficient evidence for

others. Hence, evidence requirements varied widely,

depending on the infection and/or GP, sometimes on the

patient. Some informants assumed that chronic urinary

tract infection (UTI) sufferers would recognise the symp-

toms themselves, while others felt an examination was

necessary. Some GPs used rapid streptococcus tests rou-

tinely, others considered them unreliable (due to possibility

of false negative or the possibility of the patient being a

healthy streptococcus carrier with a viral infection), or

found the expiry date of the test kits too unfavourable to

buy the bulk packages available at the price offered. The

informants described the use of these tests as increasing in

second round of data collection. Some GPs considered

children’s fighting or crying to complicate the diagnosing

of otitis media (Q3), others considered a baby’s cry to

indicate pain, and hence helpful in diagnosing.

Q3: ‘‘One has to go easy on the child or the person

one is examining, because if he/she starts to cry then

there can come such a redness and swelling in the

ear’’. GP B

Distinguishing between bronchitis and pneumonia was

described as difficult (Q4).

Q4: ‘‘the rough stethoscope sounds more even, rather

in bronchitis but the crepetations are normally just

one sided, one can say, in the pneumonia. Well,

except if it is broncho-pneumonia then there can be

rough stethoscope sounds on both sides.. and then of

course the pain tells me.. tells one a lot, you see, the

pain in pneumonia if it is pneumonia with chest

pain’’. GP H

Several seemingly unproven or vaguely proven diag-

nostic procedures were reported. One informant described

how smell and appearance of a urine sample indicated the

type of bacteria. Another claimed, without further specifi-

cation, to be able to ‘‘see it on the tongue’’ (no further

description) when ‘‘diagnosing’’ tonsillitis, a skill that

another informant referred to by quoting research con-

firming it (Q5).

Q5: ‘‘On the one hand I consider whether the patient

has fever. If he doesn’t have fever then I am much

more reluctant, really, to treat it.. secondly it depends

a lot on how many or severe symptoms there are like

pain or sheen or soreness and sometimes.. I see a

throat that I can just state to anybody that there is

overwhelming likelihood that there is streptococcus..

it is a bit more difficult to describe it, it’s an oedema
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that is a bit special there are bleedings, like tiny

bleedings and there are, well, certain signs that one

little by little in fact connects and, but this is of

course something that cannot be easily proven

although research exists that has shown that if doctors

see pictures’’ GP J

A ‘‘general upper respiratory tract infection’’ was

described: a very ill patient presenting with symptoms of

flaming red throat, coating on the tongue or throat, head-

ache, bone aches, and general malaise. One informant

divided infections into long lasting infections with vague

symptoms, suited for culture, and severe infections of short

duration, requiring quick action (Q6).

Q6: ‘‘It is there somewhere in-between usually

because if people for example have relatively vague

symptoms but rather longstanding then you prefera-

bly take a culture and check whether they need

antibiotics, on the other hand people with severe

symptoms, not to mention kids, have high fever and it

seems to me, the clinic, that I see such, I think per-

haps there is a suspicion of a bacterial infection, then

I prescribe antibiotics to them before, without nec-

essarily taking a culture’’ GP D

Perceptions of risk and individual GPs’ antibiotic

policy

The physicians’ diagnostic routines depended to some

extent on their perception of risk. If they thought that

withholding treatment could harm the patient, and perhaps

also that resistance risk was overrated, they required less

evidence to prescribe than if they thought resistance was a

real threat, and perhaps also that infections were often a self-

limiting condition. Their risk perceptions covered all the

above range, and varied from seeing and trying to balance

between both/all threats to focusing on one side or stating

not to have any particular risk concerns. The GPs’ policy

could range from vague ideas to detailed ‘‘rules-of-thumb’’

(broadly applicable principles but not strictly accurate or

reliable for every situation). A restrictive attitude was fre-

quently formed under the influence of an older, ‘‘guru’’ type

colleague. Inexperienced GPs were often influenced by

older colleagues, often resulting in the younger GPs’

adoption of their behaviours/practices without evaluation of

the procedures. Influences towards a more liberal prescrib-

ing could be caused by the GP having observed serious

consequences of untreated infections, perhaps coupled with

beliefs about resistance problems being irrelevant to general

practice. The informants talked about socialisation into ‘‘the

Swedish system’’ (restrictive/narrow spectrum prescribing),

but scepticism about the Swedish policy also occurred (Q7).

Q7: ‘‘So it is, well, some influence from reading

English and American [medical] literature, and then

this old Swedish is sitting somewhere in the sub-

conscious, so it is somewhere in between’’ GP D

Balancing the issues, including uncertainty

Many of the GPs described ‘‘rules-of-thumb’’, for example,

to ‘‘localize the infection’’, to ‘‘treat on the slightest sus-

picion’’, or to exert ‘‘diplomatic resistance’’ (Q8).

Q8: ‘‘the person [wants] antibiotics from you, even

under the worst of circumstances, where I am prac-

tically sure that he does not need them, then, by

giving.. people antibiotics, ‘‘you want antibiotics, you

get antibiotics, but I think you might have coped with

this without getting antibiotics’’, it has nevertheless,

or the experience is.. I feel like this has some influ-

ence next time. It all seeps in, you see, so I think this

is.. that is why I [think] this diplomacy is important,

you see, people always getting to know my opinion,

but I let them decide.. you see, the final decision is

theirs. ….. […] … this diplomatic resistance, it gives

positive results.’’ GP K

Nevertheless, they all strayed from their ‘‘rules-of-

thumb’’ approach if they felt their patient’s case was

special. Such straying seemed to cause some dismay/

discomfort. A GP could require considerable evidence in

diagnosing a particular infection for one particular

patient and treat another one on the basis of the slightest

suspicion, occasionally contradicting his own general

policy.

Every GP mentioned uncertainty in the decision-mak-

ing, regarding their own clinical abilities (Q9), quality of

certain tests, distrust of science, and the dilemma of bal-

ancing need for evidence against physician’s, patient’s or

society’s resources. A few informants expressed uncer-

tainty without discomfort.

Q9: ‘‘this is a very personal style, you see. It is really,

what we are taught is that for sinusitis this treatment

is needed and such things, sinusitis can be diagnosed

with this.. with X-ray.. and then perhaps when one

gets more secure in the clinic, then they can allow

themselves a bit more.. then this is also personal..

how much demands.. confirm the diagnosis’’ GP C

Experiences contradicting ‘‘scientific facts’’ were

described. Resistance was by some considered a minor

problem, unconfirmed by own experience.

The physicians took the diagnostic precision only to

the point of reaching a conclusion regarding treatment,

only ordering cultures to identify bacteria or determine a
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susceptibility pattern if they considered results useful for

treatment decisions (Q10). This was mainly to save the

patients from inconvenience and cost (Q11).

Q10: ‘‘Cultures were taken to search for these

pneumococci and check whether they were multi-

resistant, something like that, …. I never under-

stood this, I thought it would be just as good not

to know this, what decided it was in fact just

whether this responded to something or nothing’’

GP J

Q11: ‘‘I don’t take cultures very often, you see. It is

perhaps.. also because.. when one is under such a

pressure as we are here.. one relatively quickly starts

skipping tests that do not make any difference and

just, then it is also now the way that people them-

selves have to pay 1500 krónur for this and then

perhaps 600 krónur for the consultation or 1000 if it

is in the evening’’ GP J

They did not order cultures under time constraints and/

or when limited laboratory access rendered results useless.

They did not see patients if they felt confident that the

patient knew the symptoms and their meaning, or other

reasons (trusting the patients to describe symptoms suffi-

ciently accurately and/or long travelling distance and/or

previous similar/identical incidences) made decisions final,

but when considering extensive evidence necessary, they

met the patient, verified clinical signs, and if still vacil-

lating, order identification/susceptibility tests. The more

restrictive physicians (less willing to prescribe) generally

felt they needed evidence, compromising only if they

considered the delays in treatment too risky. The more

liberal physicians (more willing to prescribe) felt they

needed the evidence when dealing with persistent infec-

tions but, generally, not in other cases. The elderly physi-

cian, prescribing on the ‘‘slightest suspicion’’, only

required extensive evidence for sinusitis, where he used X-

rays. Considering sinusitis relatively unresponsive to

treatment, he diagnosed very precisely to justify a non-

prescription solution.

A minority of informants was genuinely concerned

about risk of antimicrobial resistance and it seemed to be

something the informants had heard/read about rather than

experienced. The majority ranked other issues higher in

importance: physician-patient relationship, own resources

(time), society’s/patient’s resources (money), society’s

needs (workforce, i.e., perceived importance of the

patient’s job) or patient’s daily-life needs. The emphasis on

the patient’s perceived daily-life needs and physician-

patient relationship was reinforced in second round as

described below, in the physicians’ discussion of the

patients’/parents’ increasing acceptance of waiting and

seeing.

Development and consistency over time

The eight informants in 2006 generally agreed that the

analysis was an accurate description of the diagnostic work

as it had been in 1995, and basically still was. A few minor

changes were mentioned, such as the above mentioned

increasing use of rapid streptococcus tests, although such

tests were still considered by some to be insufficiently

reliable. The physicians used the same arguments as they

had employed 11 years earlier. Increasing use of ‘‘stix’’

(reagent indicator strips), laboratory tests and X-ray was

also mentioned by a couple of informants.

Several informants described the patients’ acceptance of the

‘‘wait and see’’ approach (minimum 24 h lag-time between

obtaining the prescription and starting treatment for otitis

media) as increasing, and one informant linked this change

specifically to changed attitudes among young people (Q12).

Q12: ‘‘it is an enormous change, because [11 years ago]

the mothers just came, and intended to get an antibiotic,

at all costs, but now on the other hand, they put ambition

into well, absolutely want to wait, and absolutely want to

avoid using penicillin if possible’’ GP C

The informants considered this change in attitudes to

have made their work much easier. One informant men-

tioned that recent research indicated the majority of these

infections to be viral. Two informants mentioned that it

would be useful to have a clear picture of the bacteria flora.

The informants considered other aspects of diagnosing

and prescribing to be basically unchanged for themselves

and colleagues, but possibly not for specialists from a

different field (Q13).

Q13: Colleagues’ prescriptions generally are just fine,

with some exceptions, for example some single pae-

diatricians have tended quite a bit to prescribe, and I

understand it partly that they are afraid of prescribing

too little if it should lead to death. Vaccination

against meningococcus and haemophilus reduces the

risk though.’’ GP I

Responding to the specific questions about changes in

prescriptions, none considered their habits to have chan-

ged, although one mentioned an increased tendency to

allow ‘‘lung patients’’ to have antibiotics in stock. A couple

of informants also mentioned a slightly decreasing ten-

dency to treat bronchitis, linking the change to media focus

on antimicrobial resistance.

Discussion

Our method of checking consistency, by sending an analysis

of 11 year-old data to the informants for commenting has
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advantages and disadvantages. By doing so, we may have

influenced their responses to the new questions. However,

most of them had already reported in the initial phone

conversations (prior to seeing the analysis of the data) that

their procedures were relatively unchanged. It is unlikely

that this consistency reporting has been based on wanting to

be seen as consistent, considering the development in

diagnostic procedures and range of antibiotics, and the

criticism of liberal prescribing aired in the mass media on a

regular basis since 1995. Re-interviewing with a similar

interview guide instead of getting comments on the analysis

was possible, but the interviewer presented herself as a PhD

student in 1995, whereas she could not have done so in 2006,

a fact that could have influenced responses in re-inter-

viewing. The interviews in 2006 were shorter than in 1995,

but the analysis of the 1995 interviews created the basis for

these interviews which previously did not exist. The infor-

mants may have forgotten some changes in behaviour, but

their responses to specific questions compared to responses

regarding similar issues in 1995 did not suggest this. How-

ever, there was some uncertainty about the timing of events

(such as referring to something that happened before 1995 as

if it had happened later). The informants themselves men-

tioned the few changes that they considered to have hap-

pened. If they had specifically wanted to be seen as up to

date in their procedures, or restrictive in prescribing, they

might have elaborated more on changes.

Our informants used a practical ‘‘common sense’’ approach

[12] to diagnosis and discussed the impact of patient factors

(the patient’s type of job, the patient’s expected ability to pay

for tests etc.) on their decision-making. The study confirms the

individuality and variability revealed in GPs’ prescribing

behaviours [13, 14], as also applying to diagnostic behaviour,

but reveals a remarkable consistency over time in each indi-

vidual GP’s diagnostic procedures.

We uncovered large variations in diagnostic procedures

between GPs, and in individual GP’s diagnostic practices

for different diagnoses. Reasons for such individuality

could be: fear of missing something or of catastrophic

consequences of restrictive prescribing, reacting to social

pressure or ’negotiating’, being the main interface between

biomedical concepts and lay beliefs about illness [15].

Our informants are not alone in the extended use of own

senses in diagnosing. Assigning predictive value to colour

of nasal discharge or sputum when suspecting sinusitis has

been described [16]. Examination of the eardrum is a key

component in GPs’ diagnosis of acute otitis media [17],

although its appearance might not predict the clinical

course [18]. Physicians’ concerns regarding rapid strepto-

coccus tests are known from the literature [19]. A practical

approach towards use of cultures was also found in

Canadian studies, where GPs usually prescribed antibac-

terials for sore throat before getting results of a culture and

when limited access to laboratories could play a role [20,

21]. Our informants’ uncertainty about their clinical

observations, laboratory tests and scientifically proven

facts agrees with research indicating that diagnoses in

general practice often are less certain than in hospitals, and

sometimes based more on signs and symptoms than tests

[22, 23]. Microbiological diagnosis for infections in the

community is rarely available at the time of prescribing,

often not at all and the aetiology is variable, even mixed [4,

24], which underlines GPs need for user-friendly, up-to-

date information on susceptibility trends [24]. Patient

demand and limited resources are also known to hinder

GPs in living up to their own ideals [8]. Creation of rules-

of-thumb or mindlines (collectively reinforced, internalized

tacit guidelines), as shortcuts to tacit knowledge, may be a

reaction to time pressure [13, 25, 26].

The appropriateness of increasing X-ray use for diag-

nosis is not known. Informants in a Belgian study, who

considered diagnoses for respiratory tract infections to be

uncertain, questioned the value and feasibility of technical

investigations such as blood or sputum analysis and X-ray

[23], which also has been described as risky [4].

Our informants considered patient expectations to have

changed. A significant association has been found between

general practitioners’ presumptions about patient expecta-

tions and real patient expectations [27], although contra-

dictory results also exist [21]. A relationship between

physician prescribing habits and parental knowledge has

been found [28] and physicians have connected propaganda

in the media with parental change in attitudes towards

antibiotics for their children [29]. The media coverage in

Iceland might explain patients’/parents’ increasing will-

ingness to wait and see, as a mass media campaign has

been found to have a role in changing antimicrobial pre-

scribing practice[30].

Our informants’ statements of only subtle changes in

their decision-making do not fully agree with trends in

antibiotic prescribing in Iceland [31], possibly due the low

number of informants or to changes in specialist-prescrib-

ing (as indicated by our informants). The methods used in

this project aimed at in-depth understanding, not at statis-

tical reliability. Therefore, our analysis is not meant to

explain changes in magnitude of prescribing.

In spite of many theories on implementing changes in

physician-behaviour, it still seems a difficult task. Magic

bullet strategies, assuming a critical moment of change

might miss the point, as the dominant process may, in

agreement with our study be stability and continuity [32].

The hypothesis about consistency being the dominant

process is reinforced by the fact that a work on national

guidelines started shortly after the initial interviews. The

first guidelines were published in 1997 [33], and the

guideline work is still ongoing [34].
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The ideal for diagnostic procedures, evidence based

medicine (EBM), a 4-step procedure of formulating a clear

clinical question, searching the literature, critically

appraising evidence, and implementing useful findings in

clinical practice [35] or a stepwise diagnostic reasoning

based on background knowledge, everyday knowledge, non-

verbal communication, and clinician’s feelings [36] are

possible procedural options. The non-verbal communication

and the clinician’s feelings do not seem to be included in the

EBM approach, although clearly identifiable in our study.

Framing a problem can be complex in general practice and

adapting EBM to the GPs knowledge of the patient’s com-

plaint threshold is also an issue [36]. Therefore, it remains

complicated to use the EBM approach in daily practice, and

more training in managing uncertainty might be needed [37].

Conclusion

A high degree of variability and individuality characterised

the GPs’ procedures, although the individual GP remained

remarkably consistent throughout the 11 years. If inter-

ventions into GPs’ diagnostic routines are considered

necessary, bombarding them with ‘‘scientific facts’’ and

technological aids is unlikely to suffice to change their

deeply-rooted practices. Individual GP’s reality and per-

spectives must also be taken into account. Prerequisites for

change are that: GPs’ accept the information as being

correct, the technology as reliable and acceptable to

patients, and the information and technology as practical

and applicable in their own practice.
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Appendix 1

Original guide = questions asked in 1995

Years in general practice?

What is your view regarding use of antibacterials? (on

the slightest suspicion, only when based on cultures or

somewhere in-between)

How do you prescribe for sore throat? (symptoms,

treatment) For sinusitis? For infections in the respiratory

tract? For UTI? For dermatological infections? Other

infections?

For children? (probe for otitis here) Elderly people?

Women versus men?

Usability and disadvantages of specific antibiotics? (groups)

Recall the last 10 [antibiotic prescriptions]. Any uncom-

fortable?

Do patients press? If yes, what do you think the reason

is? (certain types??)

Time pressure?

Telephone prescriptions. How decided?

Fear of resistance problems?

Laboratory facilities in the town?

Cost to patient?

Composition of wages?

The secretary/the telephone lady?

Co-operation between the physicians?

(The referral case?)1

Co-operation with pharmacy?

Anything you would like to add, - or anything I forget to

ask about?

Supplementary questions = questions asked in 2006

How have your prescribing habits regarding the most

common infections changed during these 10–11 years

from the initial interview?

(common infections: otitis, sinusitis, sore throat, UTIs,

pneumonia, dermatological infections)

If changes—why do you think the changes occurred?

Have there been changes in your prescribing of azith-

romycin, ciprofloxacin and doxycyklin (official sales

statistics indicate changes in the use of these drugs)

What is your view regarding the development in

resistance to antibiotics?

What is your opinion regarding the authorities’ response

to that development?

What is your view regarding your prescribing habits for

antibiotics?

Do you think your prescribing is on a suitable level, or is

your antibiotic prescribing on a level that you consider

unfortunate in some way?

Why?

What is your view regarding your colleagues’ prescrib-

ing of antibiotics?

Is their prescribing on a suitable level, or is it unfortu-

nate in some way?

Why?
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13. Björnsdóttir I. Studies in prescribing of antibiotics in Iceland: a

qualitative and quantitative approach. Copenhagen: The Royal

Danish School of Pharmacy, Department of Social Pharmacy,

1999.

14. Wigton RS, Darr CA, Corbett KK, Nickol DR, Gonzales R. How

do community practitioners decide whether to prescribe antibi-

otics for acute respiratory tract infections? J Gen Intern Med.

2008;23(10):1615–20. doi:10.1007/s11606-008-0707-9.

15. Howie JGR. Some non-bacteriological determinants and impli-

cations of antibiotic use in upper respiratory tract illness. Scand J

Infect Dis Suppl. 1983;39:68–73.

16. Fahey T. Bronchitis and sinusitis, Chapter 4.1. In: Gibson PG,

editor. Evidence-based respiratory medicine. Oxford: Blackwell

Publishing; 2005. ISBN: 978-0-7279-1605-1.

17. Sundberg M. Optical methods for tympanic membrane charac-
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