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Abstract
Background  Previous studies have identified substantial regional variations in outpatient antibiotic prescribing 
in Germany, both in the paediatric and adult population. This indicates inappropriate antibiotic prescribing in 
some regions, which should be avoided to reduce antimicrobial resistance and potential side effects. The reasons 
for regional variations in outpatient antibiotic prescribing are not yet completely understood; socioeconomic and 
health care density differences between regions do not fully explain such differences. Here, we apply a behavioural 
perspective by adapting the Theoretical Domains Framework (TDF) to examine regional factors deemed relevant for 
outpatient antibiotic prescriptions by paediatricians and general practitioners.

Methods  Qualitative study with guideline-based telephone interviews of 40 prescribers (paediatricians and general 
practitioners) in outpatient settings from regions with high and low rates of antibiotic prescriptions, stratified by 
urbanity. TDF domains formed the basis of an interview guide to assess region-level resources and barriers to rational 
antibiotic prescription behaviour. Interviews lasted 30–61 min (M = 45 min). Thematic analysis was used to identify 
thematic clusters, and relationships between themes were explored through proximity estimation.

Results  Both paediatricians and general practitioners in low-prescribing regions reported supporting contextual 
factors (in particular good collegial networks, good collaboration with laboratories) and social factors (collegial 
support and low patient demand for antibiotics) as important resources. In high-prescribing regions, poor 
coordination between in-patient and ambulatory health services, lack of region-level information on antimicrobial 
resistance, few professional development opportunities, and regional variations in patient expectations were 
identified as barriers to rational prescribing behaviour.

Conclusions  Interventions targeting professional development, better collaboration structures with laboratories and 
clearer and user-friendly guidelines could potentially support rational antibiotic prescribing behaviour. In addition, 
better networking and social support among physicians could support lower prescription rates.
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Background
Antimicrobial resistance is a major threat to global health 
systems [1]. Despite improvements in international sur-
veillance programs [2], for example in the WHO Euro-
pean region in 2019 alone, around 541,000 deaths were 
associated with and 133,000 deaths were directly attrib-
utable to antimicrobial resistance [3]. One of the key 
drivers of antimicrobial resistance in humans is previous 
exposure to antibiotics [4]. To reduce the development 
of antimicrobial resistance, improving rational antibiotic 
prescription practices (i.e. avoiding unnecessary pre-
scriptions) is crucial [5, 6]. Most antibiotic prescriptions 
in outpatient settings in Europe are for respiratory and 
urinary tract infections [7, 8]. In Germany, the setting of 
this study, most outpatient prescriptions for antibiotics 
are issued by general practitioners and paediatricians [8, 
9].

Germany consistently ranks among the European 
countries with the lowest community consumption of 
antibiotics, for example, in the 2021 surveillance report 
of the European Centre for Disease Prevention and Con-
trol [10], Germany has the 3rd lowest community con-
sumption of antibiotics for systemic use. Still, there is 
considerable regional variation in outpatient prescrip-
tion rates across regions in Germany [11]. International 
research suggests that such regional differences in outpa-
tient prescriptions cannot be fully explained by regional 
differences in infectious disease prevalence [12]. Instead, 
socioeconomic, demographic and cultural differences 
have been highlighted as additional key determinants 
[13].

A recent small-area analysis based on health insur-
ance claims data [11], breaking down differences between 
the 401 administrative districts in Germany, found up 
to 4-fold differences in outpatient prescription rates for 
children (between 188 and 710 age- and sex-standardized 
outpatient prescriptions per 1000 persons/year), and 
more than 2-fold differences in adults (between 300 and 
693 prescriptions per 1000 persons/year). These substan-
tial regional variations in prescription rates continue to 
raise concern about the appropriateness of antibiotic pre-
scribing practices in Germany [8].

At the same time, reasons for the observed regional 
differences in outpatient antibiotic prescription rates 
are not fully understood. On the one hand, urban-rural 
differences in prescription patterns might be due to dif-
ferences in health care access and socioeconomic differ-
ences in populations such as age or deprivation status 
[14]. Proximity to animal breeding or fattening farms 
has also been associated with variations in antibiotic 

prescriptions [15]. Further regional differences exist in 
the quality and accessibility of out-of-hours emergency 
primary care settings, which have both been associated 
with an increase in antibiotic prescriptions [16].

On the other hand, non-clinical factors such as demo-
graphic and socioeconomic differences [13], or differ-
ences in patient demand and prescription practices have 
been suggested to underlie regional variations [17], and 
the influence of patient demand on inappropriate antibi-
otic prescriptions is well documented [18, 19]. Support-
ing small-area differences, calls have been made to take 
into account small-area regional factors in devising tar-
geted interventions to support rational prescription prac-
tices [20].

Together, this suggests that a better understanding of 
the reasons underlying regional variations in outpatient 
antibiotic prescriptions is vital, especially for the develop-
ment and implementation of better interventions to avoid 
inappropriate antibiotic prescriptions. The present study 
is based on a mixed methods research project commis-
sioned by the German Federal Ministry of Health (SARA; 
“Studie zur Analyse der Regionalen Unterschiede bei der 
Antibiotika-Verordnung” [Study to analyse regional vari-
ations in antibiotic prescriptions]). Previous publications 
from this research project include the abovementioned 
small-area analysis of health insurance claims data [11] 
and a conference presentation containing some of the 
present data [21]. The current study focuses on the quali-
tative part of the project and reports results from inter-
views with prescribers in outpatient settings.

To this end, it builds on the patterns of regional differ-
ences identified in the previous quantitative study [11] 
to better understand the drivers of these regional differ-
ences in prescription behaviour based on perceptions of 
prescribers (general practitioners and paediatricians) in 
districts differing by outpatient antibiotic prescription 
rates.

In order to do so, an established framework of deter-
minants of health care professional behaviours, the Theo-
retical Domains Framework (TDF; [22, 23]) was used to 
guide qualitative interviews with prescribers.

The TDF is a psychological model developed for 
healthcare and behaviour change research and is based 
on comprehensive reviews of behavioural theories [22, 
24]. It comprises 14 key individual, social and contex-
tual domains influencing human behaviour: knowledge, 
skills, social/professional role/identity, beliefs about 
capabilities, optimism, beliefs about consequences, rein-
forcement, intentions, goals, memory/attention/deci-
sion processes, environmental context/resources, social 
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influences, emotion, and behavioural regulation. Both 
main effects of and interactions between domains are 
possible.

The TDF has been instrumental in examining indi-
vidual determinants of antibiotic prescribing behaviour 
[25–28], and most studies show the domain of environ-
mental context and resources to be influential for antibi-
otic prescriptions. However, which contextual aspects are 
particularly relevant is poorly understood to date.

The degree to which contextual resources and barri-
ers as well as their interactions are specific to small-area 
districts and regions is vital to understand the observed 
variations in prescription rates and improve future inter-
vention efforts. This study will therefore apply the TDF 
to understand differences in contextual determinants of 
antibiotic prescriptions and map these onto established 
small-area differences in paediatricians and general prac-
titioners in Germany.

Methods
Participants and procedure
To identify region-level determinants of differences in 
outpatient antibiotic prescribing, semi-structured inter-
views were conducted with general practitioners and 
paediatricians working in outpatient settings. The proto-
col for this study was approved by the University of Bre-
men Ethics committee (AZ 2021-03).

Data collection materials
An interview guide (supplementary file 1) based on the 
Theoretical Domains Framework (TDF) [22, 23] and pre-
vious studies using the TDF in antibiotic prescription 
contexts [25, 28] was designed with input from a paedia-
trician (RT) and pharmacoepidemiologists (UH, OS) and 
was pilot-tested with GP representatives known to the 
researchers. The interview guide started with informing 
participants about the status of their district as high-or 
low-prescribing and subsequently asked an open ques-
tion on prescribers’ ideas on reasons for this. Follow-
ing this, we asked prescribers for their perceptions on 
regional levels of TDF domains relevant for prescribing 
antibiotics [25, 28]; (i) knowledge, (ii) social support, (iii) 
environmental context and resources (and perceived dif-
ferences to other districts), (iv) social and professional 
role, (v) social influences (patients), (vi) goals, (vii) beliefs 
about capabilities (patient expectation management), 
(viii) beliefs about consequences, (ix) optimism, (x) inten-
tions, (xi) memory and attention processes.

Recruitment
We employed purposive sampling and stratified potential 
participants based on our previous quantitative analysis 
of regional differences in medical claims data of outpa-
tient antimicrobial prescriptions in Germany [11]. Here, 

differences in prescriptions were compared between 
administrative districts (“Landkreise” or “kreisfreie 
Städte”; Nomenclature of Territorial Units for Statistics 
NUTS level-3 subdivision [29]).

In order to compare and contrast health care provid-
ers’ perspectives on regional differences, we selected, 
separately for paediatricians and GPs, 5 districts each 
that were within the 5% highest antibiotic prescription 
rates per 1,000 insured persons, and 5 districts that were 
within the 5% lowest antibiotic prescription rates. Within 
each district group, we further selected rural and urban 
districts (classification based on official regional statistics 
in Germany; [30]) to account for potential differences in 
settlement structure.

Contact information for paediatrician and GP prac-
tices in the respective districts were obtained through 
the regional representations of the respective medical 
councils, and were contacted through email and phone 
calls. Snowball recruitment was used during which par-
ticipants recommended further colleagues within the 
respective districts, and a total of 1,444 contact attempts 
were made. Participants received €75 (approximately 
US$80) for their participation.

Procedure
Prescribers who had expressed interest in the study 
were emailed a participant information sheet and were 
asked to suggest a date and time for a phone interview. 
Semi-structured telephone interviews were subsequently 
conducted by experienced female and male qualitative 
researchers (CJ, BS, PK), audio recorded and were tran-
scribed verbatim. Interviews lasted a mean of 45  min 
(range 30–61 min) and started with an introduction, brief 
overview of the study goals, and verbal informed consent 
was obtained prior to interview commencement. The 
interviewed prescribers had no personal or professional 
connection to the researchers before the interviews.

Data analysis
Starting with the TDF domains in the interview guide, 
data analysis utilized an deductive approach and was 
based on thematic analysis [31]. Two researchers (CJ, 
BS) independently coded the material using Max-
QDA data management software. Initial codes were 
reviewed between the two researchers, and saturation 
was achieved with both the paediatrician and GP inter-
views. All codes were mapped onto at least one of the 
TDF domains. Relationships between codes were exam-
ined looking at code overlaps in coded segments and 
analysing the relative proximity of coded segments in the 
transcribed text. The more frequently two codes appear 
in the same segment or in relative proximity, the more 
substantial overlaps between the codes are assumed. 
The relative positions of codes in this two-dimensional 
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space were operationalized using multidimensional scal-
ing implemented in MaxQDA. Here, a solution is esti-
mated which replicates the distance between elements 
in the two-dimensional space between codes as well as 
possible relationships. Assigning of a code to a cluster of 
codes is estimated using the Unweighted Average Link-
age method [32]. Disagreements were resolved through 
discussion between the researchers.

Results
Results of the thematic analyses are presented separately 
for GPs and paediatricians.

Participants
A total of 40 interviews (17 paediatricians; 10 from 
high-prescription and 7 from low-prescription dis-
tricts, 23 GPs; 10 from high-prescription and 13 from 
low-prescription districts) were conducted. Participants 
had between 1 and 35 years of experience in their cur-
rent positions (mean 13.4 years, SD 9.9 years). Inter-
views lasted an average of 44.8  min (SD 7.1  min, range 
30–61 min).

Paediatricians
TDF domains on region levels mentioned as influencing 
paediatricians’ prescribing behaviour (Fig.  1) included 
context and resources (86 mentions), social influences 
(56 mentions), knowledge (36 mentions), skills (22 

mentions), social/professional role (15 mentions), beliefs 
about consequences (15 mentions), beliefs about capabil-
ities (9 mentions), goals (9 mentions), behavioural regula-
tion (6 mentions), optimism (3 mentions) and emotions 
(2 mentions).

Context and resources
Regional context and resources can affect prescribing 
behaviour through multiple, direct and indirect path-
ways, according to the participating paediatricians. The 
distinction between contextual (i.e., factors specific to 
the region) and composition effects (i.e., factors resulting 
from the composition of the population within a region; 
[33]) is particularly relevant.

Paediatricians mainly mentioned contextual factors, 
e.g., air pollution as a risk factor:

This area here is a former working-class area, air 
quality is poor, and this means we have more respi-
ratory illnesses which are the most frequent reasons 
for antimicrobial prescriptions.

(A, paediatrician, urban area, high prescription rate)
 
Similar direct contextual effects are evident in the density 
of paediatricians:

Fig. 1  TDF domains mentioned as barriers (red) or resources (blue) by paediatricians
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…This means service provision for children in an 
emergency is limited, and they are rather seen by 
GPs. And the GPs are fantastic, […], but they don’t 
have our special training and might be a bit more 
anxious if they see a child with a high fever….

(B, paediatrician, rural area, high prescription rate)
 
This low density then results in overload of the pae-
diatricians, which in turn can increase antimicrobial 
prescriptions:

I mean on a Monday in February I have seen about 
200 children, or thereabouts. And then I can’t start 
discussing for ages, this just doesn’t work.

(C, paediatrician, rural area, high prescription rates)
 
Suboptimal transition from in-patient to out-patient care 
were also seen to increase antimicrobial prescriptions in 
districts with higher prescription rates:

…in the hospitals, they prescribe broad-spectrum 
antibiotics. And I have to say, after we have sat down 
together a year ago and have talked about outpa-
tient antibiotic therapies, we had agreed on not pre-
scribing some particular antibiotics. And now I see 
that these exact antibiotics are still being used in the 
hospital.

(D, paediatrician, rural area, high prescription rates)
 
Contextual effects however also can constitute resources 
for lower prescription rates, for example in high-quality 
laboratories and quick turnaround times:

This means we can get samples to them three or four 
times a day and are not dependent on pickups once 
a day like in the practices out there. This really is a 
resource I think.

(E, paediatrician, rural area, low prescription rates)

Social influences
Social influences have been mentioned frequently, both 
as social influences through patients and through other 
health care providers. In particular where patient char-
acteristics are being discussed, such influences could 
also be classified as compositional context resources (see 
above). However, as most of the quotes illustrate, these 
compositional factors also contain social influences.

Social influences as factors affecting high prescription 
rates are mainly located on patient level, illustrated in the 

following quote referring to patients with Middle-Eastern 
migration history:

This is a totally different culture, also affecting ideas 
about illnesses. Their ideas are totally different, and 
antibiotics are seen as miracle drugs – they are over 
the moon if they can get an antibiotic.

(F, paediatrician, urban area, high prescription rates)
 
However, the demand by patients is also being attrib-
uted to context effects such as dominating agricultural 
influences:

I think that there are lots of expectations for antibi-
otics by patients. For example, I do have a mother 
who generally insists on getting an antibiotic for her 
child, and I wouldn’t prescribe it. And I tell you how 
she says it: ‘I also give this to my pigs, so it can’t be 
bad for my kids’. So I think that antibiotic practices 
in the farms around here, I think that this means 
they (antibiotics) are applied liberally and happily, 
and the parents have experience and want them for 
their kids as well.

(C, paediatrician, rural area, high prescription rates)
 
At the same time, social influences are seen as malleable 
influences, in particular in combination with skills and 
knowledge which can then contribute to improvements 
in prescription practice:

It has become much better, yes. They (patients) now 
understand it, they have gotten used to it. And now 
we have, when the doctor says, you don’t need an 
antimicrobial, then more than half of them don’t go 
and see another doctor immediately and say ‘I need 
an antibiotic’.

(G, paediatrician, urban area, low prescription rates)

Knowledge
Knowledge included both information on current recom-
mendations for antimicrobial prescribing, information 
on local resistance prevalence, information on local and 
personal prescription rates, and training content relevant 
to prescribing antimicrobials.

Participants from low-prescription districts mentioned 
knowledge on current recommendations as a resource 
and linked this knowledge to lower prescription rates 
within their districts:

We feel quite well informed. And everyone builds 
on that through individual research, further train-
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ing and talking to colleagues. And I think, else we 
wouldn’t see these numbers.

(H, paediatrician, rural area, low prescription rates)
 
In contrast, paediatricians from high-prescription 
areas mentioned increased effort in obtaining relevant 
information:

[…] There is no information in the district, you 
always have to look after this yourself.

(I, paediatrician, rural area, high prescription rates).
 
In districts that had employed a paediatrician-initiated 
education programme (AnTiB; [34]), this programme was 
mentioned as an explicit resource:

We used to have this little informal guideline here 
in (city), which is also lying around in out-of-hours 
paediatric services and which every paediatrician 
here is likely to have in their practice. It is very use-
ful and if you are doing emergency shifts, you pull it 
out of the drawer, look at the dosage and then pre-
scribe.

(J, paediatrician, urban area, low prescription rate).
 
In contrast, the lack of specific knowledge in paediat-
ric emergency services is seen as a barrier to effective 
prescribing:

We live in one of the areas with the most children in 
Germany, and, you can’t make this stuff up, we don’t 
have a paediatric out-of-hours service. This means 
out-of-hours is staffed by colleagues, e.g., urologists 
who have no clue, who start googling first – and then 
quickly prescribe an antibiotic.

(B, paediatrician, rural area, high prescription rate)

Skills
Skills as mentioned by the paediatricians include both 
discipline-specific and generic skills such as language 
skills or interpersonal skills.

Lack of specific treatment skills are mentioned as barri-
ers to lower prescription rates by paediatricians in high-
prescribing districts:

Perhaps the experience that as a urologist, you might 
not have that much experience with these really high 
fever temperatures in toddlers under two years.

(K, paediatrician, rural area, high prescription rate).

 
Similarly, a lack of language skills both on the side of the 
prescribers and patients is being seen as a barrier, both 
to non-prescribing and to instructing parents to monitor 
their children’s health:

… there is such a large language barrier which pre-
vents you from explaining what the parents have 
to look out for, what are the signs of deteriorations, 
when do they need to come back, well, that this is a 
problem overall.

(L, paediatrician, urban area, high prescription rate)

Social and professional role
Social and professional role are mainly seen as a resource 
for low prescription rates. The main effects are seen to 
be indirect, via social norms and better professional net-
works. In some areas, this professional role is a relevant 
part of paediatricians’ identity which is used to be a role 
model to other paediatricians.

I think there are these lighthouse or role model 
practices here, the bigger ones. And they do this on 
purpose, to set standards and blaze a trail, and the 
younger colleagues or others then orient themselves 
on them.

(M, paediatrician, urban area, low prescription rates)
 
In addition, the social influence through networks is 
being seen as strengthened through social and profes-
sional roles and identity:

So we do have quite a number of colleagues who are 
really well connected. They always participate in our 
quality groups, participate very reliably, and have 
good contact amongst themselves.

(M, paediatrician, urban area, low prescription rates)

Beliefs about consequences
Beliefs about consequences tend to be related to contex-
tual and environmental resources or barriers as well as 
regional outcomes. A particularly strong motive seems to 
be using antibiotics to prevent potential risks.

Paediatricians from districts with high prescription 
rates discuss avoiding consequences in particular with 
regards to patient overload:

My personal record in winter was 209 children a 
day. […] I have briefly checked them and then pre-
scribed an antibiotic, because even if most of it is 
viral, you have children with whooping cough and I 
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tend to be generous, because the hospitals are full of 
pneumonia.

(F, paediatrician, urban area, high prescription rates)
 
Paediatricians from districts with low prescription rates 
on the other hand discuss low beliefs about negative con-
sequences such as patients changing doctors due to low 
competition pressure:

So we don’t really have a competitive mindset here, 
because changes from one paediatrician to the other 
are really, really rare.

(M, paediatrician, urban area, low prescription rates)
 
Interestingly, beliefs about consequences in terms of 
developing resistant microbes differ between paediatri-
cians from low- and high-prescribing districts. Whereas 
those from high-prescribing districts argue that the 
responsibility for resistances is mainly located in the agri-
cultural sector:

I think that resistant microbes develop if the farms 
in the area use lots of antibiotics […] So the kids who 
have MRSA here, they are all from farms. So they 
didn’t get MRSA because we gave them antibiotics 
but because the farms at home use lots of antibiotics.

(C, paediatrician, rural area, high prescription rates),
 
Those from low-prescription districts tend to attri-
bute resistance development to health care professional 
behaviour:

The less antibiotics one prescribes, and if this hap-
pens everywhere, then we can expect, that the devel-
opment of resistances will be less bad than else-
where.

(H, paediatrician, rural area, low prescription rates)

Beliefs about competences
Beliefs about competences mainly revolved around per-
ceptions of competence to influence local resistance 
developments and largely mirror those exemplified in the 
beliefs about consequences section.

Goals
Both paediatricians from low- and high-prescribing dis-
tricts explicitly mentioned goals to prescribe less antimi-
crobials, and mention that these goals are also shared by 
colleagues in the respective districts. Differences exist in 
the context within goals are mentioned – paediatricians 

from low-prescription districts mention the goal of lower 
prescriptions as part of a combinations of goals (e.g., 
optimal therapy or limiting resistance development), pae-
diatricians from high-prescription districts concentrate 
on potentially more relevant goals than lower prescrip-
tion rates:

…I think I can speak for most of my colleagues here, 
one tries to prescribe as little as possible. But if they 
really all read the reports, do they change their pre-
scription behaviour, I doubt that. There are quite 
some other problems here that need solving as well.

(F, paediatrician, urban area, high prescription rates)

Behavioural regulation
Behavioural regulation had only six mentions, but these 
were mainly together with contextual factors in districts 
with high prescription prevalence to highlight that con-
textual factors can pose barriers which also affect the 
low likelihood to change through impeding behavioural 
regulation:

And I think that these are basically deeply rooted, 
historic, ritualized prescription patterns, which then 
manifest regionally such that it is really difficult to 
change this.

(D, paediatrician, rural area, high prescription rates)

General Practitioners (GPs)
TDF domains on district level that affected GP prescrib-
ing behaviour (Fig.  2) included context and resources 
(159 mentions), social influence (60 mentions), knowl-
edge (41 mentions), beliefs about consequences (29 men-
tions), social/professional role (16 mentions), skills (16 
mentions), goals (6 mentions), and behavioural regula-
tion (4 mentions).

Context and resources
Similar to the paediatric participants, GPs reported on a 
range of regional contextual factors that influenced pre-
scribing behaviour. These can also be differentiated along 
contextual and compositional factors [33].

A combination of contextual (main industry in the 
region) and compositional (migrant workers in the main 
industry) is a good example for these influences:

With the (migrant) workers in the meat industry, we 
do have a lot of people who might have potentially 
problems in dental hygiene, infections due to cuts for 
example. This happens a lot, and then increases the 
prescription of (antimicrobials).
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(N, GP, rural area, high prescription rates).
 
GPs also report on regional differences in the influence 
of pharmaceutical representatives in their practices. For 
example, a GP from a low-prescription rural district 
mentioned that their local quality circles “will not invite 
pharmaceutical representatives if possible”.

Social influence
Social influences differ between districts, according to 
GP participants, and similar to paediatricians, these 
influences come through colleagues and patients.

One example for a local social influence could be long 
established GPs who influence local quality circles:

…as a young and newly arrived doctor, I quit going 
to the quality circles because the old guard was so 
present and influenced communication, work and 
thinking about practices. However, we do have now a 
new generation of GPs and things change.

(O, GP, rural area, low prescription rates)
 
Patient-level influences are also perceived to differ 
between districts, with some of the differences in expec-
tations to be prescribed antibiotics being attributed to 
cultural factors:

There is a group of patients who are really eager to 
get antibiotics and who are incredibly demanding. 
Germans from the former Soviet Republics, and we 
do have many of them in this district. For them, it 
(not being prescribed antibiotics) is not a real ther-
apy, even if it is viral….

(P, GP, rural area, high prescription rates)
 
Similar to cultural factors, the age distribution in a dis-
trict is perceived to affect prescription, with more older 
adults in a district being associated with higher antibiotic 
demand.

Similar to this influence on higher prescriptions, spe-
cific regional social influences are also perceived as being 
influential for low prescription rates:

I mean, (city) is a very special city. It’s an adminis-
trative centre, a big university city, so I think there 
are a lot of people with a relatively high educational 
attainment, relatively little industry and I guess it’s 
also related to the fact that people have a bit of a 
different attitude..

(Q, GP, urban area, low prescription rates)

Knowledge
Similar to the results in paediatricians, knowledge 
about current recommendations, information on local 

Fig. 2  TDF domains mentioned as barriers (red) or resources (blue) by GPs
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resistance, and training content relevant to prescribing 
antimicrobials were seen as relevant resources. One par-
ticular additional factor was that in one of the participat-
ing districts, the local university was seen as influential 
for particularly rational prescribing behaviour:

I think that this is due to the fact that here in (city) 
there are many doctors who have studied in (city). 
And I remember from my studies that antibiotic 
prescriptions were an important topic, and that 
in microbiology et cetera we were always being 
reminded that one does not just prescribe antibiotics 
but needs to justify this really well.

(R, GP, rural area, low prescription rates)
 
At the same time, similar to the paediatricians, a lack of 
knowledge in out-of-hours services is seen as a relevant 
factor for high prescription rates:

But there are many colleagues working in the out-
of-hours primary care and doing GP tasks who have 
for example an anesthesia background, or something 
else from the hospital, they don’t know it any better.

(N, GP, rural area, high prescription rates)
 
These knowledge factors interact with resources and bar-
riers on context level.

Beliefs about consequences
Similar to paediatricians, beliefs about consequences 
include beliefs about having to avoid liabilities, which are 
often mentioned in combination with structural and con-
textual factors:

And if something does go wrong, and that’s always 
a problem in outpatient settings, you are the one 
who screwed it up. That’s what all the colleagues are 
afraid of. So the fear of making a mistake and not 
prescribing the antibiotic is always bigger than the 
fear of damaging something with the antibiotic.

(S, GP, rural area, high prescription rates)
 
Losing patients to other practices in situations with 
strong competition was a strong belief about conse-
quences in districts with high prescriptions:

You can say, No I am not going to prescribe this, but 
then you lose the patient, they are just going some-
where else.

(T, GP, urban area, high prescription rates).

 
At the same time, a lack of such perceived consequences 
has been perceived as a resource for lower prescriptions:

…at least we don’t have to bow to patient demands 
too much. It is very different here compared to (city) 
where I was before, in the inner city, where there was 
a lot of competition due to too many GPs. You are 
much more likely to give in to irrational demands 
then.

(U, GP, rural area, low prescription rates)

Social / professional role
Specific regional ideas on the professional roles are per-
ceived to influence prescription behaviour, in particular 
in combination with specific aspects of rurality that could 
affect the composition of the local GP structure:

I just see what kind of colleagues – to say it cau-
tiously – are coming to this region, who take over old 
practices or establish new ones. They are not neces-
sarily the most committed doctors.

(V, GP, rural area, high prescription rates)

Skills
In districts with low prescription rates, skills were mainly 
being mentioned with regards to interpersonal skills 
regarding expectation management with patients, which 
were perceived to be higher in the respective districts:

…in fact, skills training in multiple areas. General 
communication skills, difficult patients, bad prog-
nosis, diagnosis, or making the patients understand 
why a particular therapy is indicated – these are all 
key skills and have always been emphasized during 
our studies.

(R, GP, rural area, low prescription rates)

Goals
Similar to paediatricians, GPs from both low- and high-
prescription districts mention the goal of low prescrip-
tion rates, and assume that their colleagues in the district 
have similar goals. GPs in low-prescription districts men-
tion this goal as part of multiple goals (ideal therapy, 
avoid resistance) in low-prescription districts, GPs in 
high-prescription districts mention this goal as having 
lower priority compared to competing demands.

Behavioural regulation
Similar to the paediatricians, a lack of behavioural regu-
lation in combination with contextual measures such as 
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relatively old GPs in the district was seen as a risk factor 
for higher prescriptions:

Prescription behaviour by older colleagues plays a 
role I think. You can see this when you look at the 
age structure of the GPs here. They tend to prescribe 
antibiotics quickly whenever there are respiratory 
infections.

(W, GP, rural area, high prescription rates)

Discussion
This study examined prescribers’ perceptions of region-
specific drivers of outpatient antibiotic prescriptions. 
We conducted 40 interviews in districts stratified by 
antibiotic prescription rates, and mapped these percep-
tions on dimensions of the Theoretical Domains Frame-
work [22, 23]. A total of 11 domains were identified, and 
these served as, partially interacting, barriers against and 
resources for low antibiotic prescription rates. Most bar-
riers and facilitators were similar between paediatricians 
and GPs. However, while GPs mentioned the age and 
workforce structure in districts as additional barrier, pae-
diatricians emphasized a lack of skills and knowledge of 
GP colleagues treating young children as a barrier in dis-
tricts with only few paediatricians.

We could link differences in the perception of TDF 
domains and their interactions to differences in prescrib-
ing behaviour in the districts to identify overarching bar-
riers and resources for appropriate prescription practices.

Overarching barriers to low prescription rates
Both paediatric and GPs mentioned a lack of knowledge 
on district-level resistance developments as particular 
barrier to rational prescribing. This knowledge factor 
overlaps with a lack of contextual and environmental 
resources which could provide this information such 
as routine information flows between laboratories and 
health care providers.

Similarly, a lack of collaboration and coordination of 
knowledge in out-of-hours services was perceived to be 
associated with higher prescription rates – partly also 
due to a perception to avoid liabilities if prescribing 
antibiotics.

Lower health care provider density as contextual factor 
has been associated with higher prescription rates in pre-
vious international studies [35, 36]. In the present study, 
lower prescriber density has only indirectly been associ-
ated with higher prescription rates – in the cases where 
lower density correlates with suboptimal emergency ser-
vices prescription guidelines [16].

Participants also associated specific regional industries 
in rural districts (pig farming and meat factories) with 
higher patient demands due to either antibiotic practices 

in farming [15] or an increased demand for antibiotics by 
migrant workers and due to cuts in meat factories.

Social influences included culture-specific expectations 
about the effectiveness of antibiotics leading to higher 
patient demand for antibiotics, which together with time 
pressure from high patient load increased pressure on 
prescribers during consultations. This finding replicates 
findings from other European studies on antibiotic pre-
scribing behaviour [18, 19].

Overarching resources for low prescription rates
Overarching resources for low prescription rates that 
were mentioned by both paediatricians and GPs included 
environmental context and resources. Here in particu-
lar existing local networks supporting quality control 
were perceived as supportive of appropriate prescribing, 
both through the provision of information, best-practice 
examples and social norms. This replicates an earlier 
study suggesting that well-functioning local or regional 
primary care networks in Germany are associated with 
more appropriate antibiotic prescribing [37]. In addition, 
laboratories routinely providing information on local 
resistance data were perceived as resources for ratio-
nal prescribing, which is in line with previous studies in 
Germany outlining the lack of local resistance informa-
tion as a barrier to appropriate prescribing [38] and, simi-
larly, showing that practitioners perceive information on 
local resistance as beneficial [39]. Low local population 
demand for antibiotics was also perceived as resource, as 
participants reported this to positively impact their pre-
scription practice.

Implications
Most barriers and resources to rational outpatient pre-
scribing in this study were contextual factors. However, 
contextual factors such as the local population, the main 
local branches of industry or (at least in Germany), or the 
free choice of practitioners to open practices anywhere 
within a district are not directly modifiable. This means 
that interventions should in particular target local collab-
oration structures and the availability of locally adapted 
guidelines.

If collaborations between local medical councils and 
laboratories can be improved to routinely provide local 
antimicrobial resistance data to prescribers, this infor-
mation can readily be included into the prescription 
decision-making process [39]. In particular since both 
German and international studies [40] show that there 
is substantial variation in the degree to which individual 
practices take local resistance data into consideration, 
routine approaches are warranted. Germany has imple-
mented a standardized surveillance program for multi-
resistant microbes such as MSRA [2], but the degree to 
which these surveillance findings are broken down locally 
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and are available to practices varies considerably between 
districts, suggesting policies to standardise practice. If 
these findings are then included into local prescription 
guidelines such as the AnTiB guidelines [34], local pre-
scription practices can be improved.

Routine antibiotic stewardship programmes that 
support paediatric and general practices could also 
help facilitating such closer collaborations and in turn 
build on some of the networking aspects mentioned as 
resources in the interviews. At the moment, antibiotic 
stewardship programs for outpatient settings in Germany 
are supported through national professional and scien-
tific associations and are eligible for training credits, but 
implementation depends on local initiatives [5]. National 
policies to mandate such programmes would help to 
reduce the current regional disparities in antibiotic pre-
scription practices, and the current antibiotic strategy 
of the German government DART 2030 [41] plans to 
explore compulsory training.

In terms of knowledge resources, participants men-
tioned that easy-to-use recommendations for emergency 
practice services are an important resource in particular 
if there is no paediatric emergency service, and children 
are seen by non-paediatrician practitioners. In Germany, 
initiatives such as Antibiotic Therapy in Bielefeld (AnTiB; 
[34]) provide such guidelines, but a systems-wide imple-
mentation of easy-to-follow guidelines such as e.g., NICE 
guidelines for upper respiratory tract infections [42] is 
currently lacking and would likely improve prescription 
practices in Germany.

Patient information such as leaflets might lead to 
increased patient knowledge about the role of antibiot-
ics in managing infections and lower patient demand [43] 
without increased reconsultations [44]. At the same time, 
the role of involving audiences in the design of such leaf-
lets and ensuring their understandability is crucial [45].

Strengths and limitations
A particular strength of the study lies in using the TDF 
to examine district-level differences in prescription 
behaviour, which allowed us to identify and interpret 
the impact of the factors mentioned by GPs and paedia-
tricians. This deductive approach allowed mapping key 
themes on an established framework, which can in turn 
be used to determine and develop potential interven-
tion applications. Our study complements previous work 
applying the TDF to understand antibiotic prescribing 
behaviour [25] by extending the perspective of the TDF 
on individual determinants onto characteristics of the 
district.

At the same time, the perceptions of participants 
regarding district-level TDF-based characteristics are 
subjective perceptions and do not necessarily corre-
spond to the actual level of resources and barriers in the 

districts. Compared to face-to-face interviews, telephone 
interviews miss out on nonverbal information, but have 
allowed us to accommodate prescribers’ schedules. Due 
to the self-report nature of interviews, demand charac-
teristics might affect responses such that participants 
exaggerate or downplay relevant factors.

Saturation in that no new codes emerged was achieved 
in all study cells (defined by practitioner group, urban/
rural practice site and prescription rates) apart from GPs 
from high-prescribing urban areas, where only one inter-
view could be realised. It is thus possible that additional 
interviews could have provided additional barriers and 
resources.

Conclusion
Substantial district-level differences in outpatient antibi-
otic prescriptions in paediatric and general practices can 
be mapped on differences in prescriber perceptions of 
district-level barriers and resources to rational prescrib-
ing. Given the regional variation in underlying reasons 
for inappropriate prescribing of antibiotics, similar quali-
tative studies in all districts in Germany with high pre-
scription rates could be a promising approach to design 
targeted interventions. According to the results of inter-
views conducted in this study, routine provision of local 
antibiotic resistance data, better and clearer guidelines 
for paediatric patients in ambulatory emergency ser-
vices, patient information and a wider implementation of 
standardised antibiotic stewardship programs could be 
promising targets for interventions.
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