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Abstract
This paper addresses: 1) Situations where human behaviour is involved in relation to antibiotics, focusing on providers and
consumers; 2) Theories about human behaviour and factors influencing behaviour in relation to antibiotics; 3) How behaviour
in relation to antibiotics can change; and, 4) Antibiotic mainstreaming as an approach to facilitate changes in human behaviour
as regards antibiotics. Influencing human behaviour in relation to antibiotics is a complex process which includes factors like
knowledge, attitudes, social norms, socio-economic conditions, peer pressure, experiences, and bio-physical and socio-
behavioural environment. Further, key concepts are often perceived in different ways by different individuals. While designing
and implementing projects or programmes for behavioural change with respect to antibiotics for professionals or consumers it
is helpful to consider theories or models of behaviour change, e.g. the ‘stages of change model’, including pre-contemplation,
contemplation, preparation, action, and maintenance. People in different stages of change are susceptible to different
behaviour modification strategies. Application of marketing principles to ‘global good’, so-called ‘social marketing’, to
improve ‘welfare of the individual and society’ is gaining increased attention in public health. In conclusion, just providing
correct knowledge is not sufficient although it is a pre-requisite for behaviour modification in the desired direction. We can
never change the behaviour of any other human, but we can facilitate for others to change their own behaviour. One possibility
is to implement ‘antibiotic mainstreaming’ as a potentially effective way for behaviour modification, i.e. to address
consequences for maintaining effective antibiotics in all activities and decisions in society.
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Introduction

International as well as national strategies to manage
antibiotic resistance often recommend awareness
education for health care providers (e.g. doctors,
pharmacists, nurses) as well as the public (1–5).
It is implicit in such strategies that they besides
providing information should also lead to behaviour
modification with regard to antibiotic prescribing,
dispensing, or use and also include infection preven-
tion and control. Interventions are, however,
more likely to be effective if they while aiming at

changing behaviour also take into account appropriate
theories on behaviour changes as summarized in e.g.
Finch et al. (6) and utilize theories from behavioural
and social sciences like ‘social marketing’ (7,8).
Further, they need to acknowledge that people have
varying understanding of concepts like ‘antibacterial
resistance’. Qualitative studies among Swedish
physicians show variations in views on antibacterial
resistance from regarding it as ‘non-important in
everyday practice’ and also in the long-term perspec-
tive ‘a serious threat’ both today and in the future (9–
11). It is increasingly acknowledged that a vast
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number of various intrinsic and extrinsic factors are
involved in prescribing decisions (12) as summarized
in Figures 1 and 2. Variations have been observed in
views among consumers for their own health-seeking
(13,14) and as care-takers regarding health-seeking
behaviour in relation to childhood infections (15).
A similar variation in views of the problem of bacterial
resistance and treatment of infections exists in varying
settings and cultural contexts and among providers
as well as consumers (16–19) and is likely to occur
also elsewhere. Such variations in views need to be
understood and addressed when designing successful
interventions aiming at changing human behaviour in
relation to antibiotics.
The aim of this paper is to present some theories on:

1) human behaviour, and on 2) changing behaviour of
providers and consumers with respect to antibiotics

and further to suggest some approaches for behaviour
modification.

Behaviour definitions

There is no consensus on how to define behaviour.
One attempt, however, based on a meta-analysis
suggests that ‘behaviour is the internally coordinated
responses (actions or inactions) of whole living
organisms (individuals or groups) to internal and/or
external stimuli’ (20).
Behaviours can be either innate (i.e. unreflected) or

learned (unreflected or reflected) and can be regarded
as any action of an organism that changes its rela-
tionship to its environment. Behaviour provides
‘outputs from the organism to the environment’
(21). Human behaviour refers to the range of
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Figure 1. Factors influencing prescribing or dispensing decisions at the macro level.
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Figure 2. Factors influencing prescribing or dispensing decisions at the micro level. Com/non: Commercial/non commercial
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behaviours performed by humans, influenced by a
wide range of factors like culture, attitudes, emotions,
values, ethics, authority, rapport, persuasion, coer-
cion, and/or genetics. The way a human being acts is
based on different factors like genetics, social norms,
core faith, and attitudes (16–19,22).

Situations where human behaviour is involved
in relation to antibiotics and antibiotic
resistance

Before antibiotics are prescribed, dispensed, con-
sumed, or discarded, one or many decisions are taken
influencing subsequent human behaviour. Someone,
be it a physician, another human health care provider
(3,5,6,12,23), a veterinarian, an animal provider (23–
27), a consumer, or a parent (13–15,28), is always
involved. Non-human use of antibiotics, e.g. in
animal husbandry, industries, and agriculture, is often
not given the attention it deserves (25) despite the fact
that it constitutes an important part of the total
antibiotic consumption and is very much influenced
by human behaviour. Likewise, human behaviour is
involved in the research, development, manufactur-
ing, and sales of antibiotics, but that is not specifically
addressed in this paper except as sales promotion
influencing prescribing or dispensing (Figures 1
and 2). There is also involvement of human behaviour
in the environmental spread and pollution with
antibiotics and antibiotic-resistant bacteria or genetic
element [e.g. (29–32).]. Thus, modification of human
behaviour is needed with respect to the environment
as well. Other examples of involvement are infection
prevention and control and hygiene (33), in the deci-
sion to send a sample for culture, and in the laboratory
in culturing bacteria, determining their susceptibility
and communicating the results to the provider. These
are all important areas where human behaviour is
involved, but they are not specifically addressed in
this paper.

Theories about human behaviour and factors
influencing behaviour with regard to
antibiotics

There are many different theories on human behav-
iour and behaviour modification. It has also been
much debated why and how changes in behaviour
occur and how various types of factors influence such
changes. Some of these theories will be presented
briefly below, and they have been related to changes
in human behaviour in relation to antibiotics.
‘What determines human behaviour, and how do

we explain that behaviour?’ are helpful questions we
can address as we try to figure out what motivates

people to modify their behaviour and to accept
suggestions for modification. As we understand
this, we can also look into behaviour changes from
all aspects of antibiotic prescribing, dispensing, use,
and handling and also look into causes that lead to
unnecessary use of antibiotics and think of ways and
means to modify human behaviour to achieve our
objectives.
Human behaviour can be influenced by a number

of factors at a number of levels (34). In relation to
antibiotics there are five main levels: 1) Individual
level—knowledge, attitudes, beliefs, and personality,
which are summarized as individual motivation, e.g.
in relation to prescribing when there is diagnostic
uncertainty; 2) Interpersonal level—social identity,
support, roles (formal role like a head in a work-place,
or informal leader like information provider in a
neighbourhood); an example in this area is the doc-
tor–patient relationship in a prescribing situation; 3)
Institutional level—rules, guidelines, regulations, and
informal structures, where one example could be
prescribing guidelines; 4) Community level—social
networks, norms, e.g. liberal or restrictive prescribing;
and 5) Public policy level—regulations and laws, for
example if antibiotics are ‘prescription only drugs’
and if so, if that rule is followed.
All of these levels play a role in influencing how

people behave in general and in relation to prevention
and control of communicable diseases and prescrip-
tion for antibiotics in particular. They thus need to be
considered and addressed when behaviour changes
for providers or consumers in relation to antibiotics
are aimed at (8,35,36).

How can provider behaviour in relation to
antibiotics change?

Educational approaches

The traditional model of changing provider
behaviour has been continuing medical education
(CME), nowadays often referred to as continuing
professional development (CPD), which often con-
sists of ‘information passing’, described as ‘pouring or
pot-filling’ from ‘teacher’ to ‘student’. The sole appli-
cation of such a model was criticized as early as
in 1993 by Coles and Holm (37) as such a linear
communication cannot be considered optimal in the
communication with providers who are often highly
skilled professionals with vast experience. It has been
known for long that providers’ experiences and expec-
tations (38) as well as their values and norms (22) are
important to incorporate or address in educational
programmes, but still often considered as a focus of
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research and not implemented in wider programmes
(8,39).
Educational models, encouraging reflection on

practice, the use of feedback, and small-group learn-
ing including discussions are more likely to change
behaviour. For quite some time, learning based on
experiences and the necessity to link new knowledge
or new ways of behaviour to already existing practices
has been stressed (38,40–42). Schön’s model empha-
sizes ‘knowledge in action’ and ‘surprise’ as important
drivers for professional change. The need to link
theory to educational interventions aiming at chang-
ing antibiotic behaviour has also been emphasized
(6,8,43).

Utilizing theories for facilitating individual change

The ‘stages of change theory’ or ‘the trans-theoretical
model’ was originally developed, describing the
process a person goes through when giving up drink-
ing or smoking (44). However, the five stages in this
theory, ‘pre-contemplation’ (unaware of the problem,
i.e. not thinking about change), ‘contemplation’ (con-
sidering change in the future, but not ready for
action), ‘preparation/decision’ (planning for change),
‘action’ (change is initiated), and ‘maintenance of
changed behaviour’ (i.e. repetition of the desired
behaviour), could equally well be applied for a change
in prescribing behaviour in general (45,46) and
prescribing of antibiotics in particular (6). Persons
in different stages of change are likely to be susceptible
to different intervention strategies (11). For those in
the pre-contemplation phase must become aware, i.e.
we need to give information and bring the problem
and solution we are suggesting to their attention.
People in the contemplation stage are aware of the
dangers, e.g. of prescribing fluoroquinolones and how
that can contribute to the resistance problem. They
are thinking about changing in the future, but they
have not as yet begun to change. A cognitive shift is
occurring, but they have not tried the new behaviour
as yet. They need some further inducement for
change. The preparation/decision/determination
stage is where people actually decide to change and
they are ready to change their prescribing practices.
As communicators, our task is to provide these people
with background information and help them deter-
mine what the behavioural steps are. For example,
how they practically can change prescribing behav-
iour. Can they substitute one unwanted antibiotic
with a recommended one, or can they give the patient
some advice instead of prescribing? The next stage of
change is the action phase. People are now engaging
in the new behaviour we are advocating. The new
behaviour has to be practically implementable in their

everyday life and the complex challenges they face in
work, life, and society. If patients are not satisfied, or
adverse effects occur, they need to know how to
handle that. Finally, in the maintenance stage, people
are repeating the desired behaviour they have chosen.
It is one thing to try the new prescribing practice for
a few times. It is much more challenging to continue
the new practice and not relapse even when there
is resistance from the environment, e.g. in the form
of pharmaceutical promotion. If relapse occurs the
whole process from pre-contemplation or contempla-
tion may need to start again.
Changes in prescribing behaviour could also be

seen in relation to the concept of the prescribers’
‘evoked set’ of drugs (47) and the process it takes
to introduce a new drug within the evoked set. It
might be relevant to compare ‘evoked sets’ with pre-
set alternatives in computers. Choosing one of these
pre-set alternatives is easy, while it is very difficult to
choose something which is not among these alterna-
tives. From this theory it can also be envisaged that it
is easier to substitute one drug with another one rather
than to abstain from prescribing.

Utilizing theories for facilitating individual and system
changes

Theso-calledPrecede/Proceed(Precede: ‘Predisposing’,
‘Reinforcing’, ‘Enabling’ ‘Constructs’ in ‘Educational/
Environmental’, ‘Diagnosis’, ‘Evaluation’; andProceed;
‘Policy’, ‘Regulatory’, ‘Organizational’, ‘Constructs’,
‘Educational’, ‘Environmental’, ‘Development’) model
was developed for adult health education programmes
(48). In this model, predisposing, enabling, and
reinforcing factors are related to behavioural change.
The model is used both for delivery of programmes in
practice settings and when conducting behaviour
change interventions. It offers a framework within
which individual-level theories, community-level
theories, interpersonal communication, interactive
technologies, media campaigns, and grass roots
organizing can be utilized. Predisposing factors
are knowledge and attitudes, which promote or inhibit
a specific behaviour, such as knowledge about
resistance. Enabling factors are individual or organi-
zational factors that facilitate an action, e.g. the avail-
ability of easily applicable treatment algorithms for
various infectious diseases. Reinforcing factors are
rewards or punishments that follow a particular
behaviour. For example, when a new behavioural
pattern is tried, e.g. prescribing in a different way
than before, reinforcing factors could be positive
comments on the new therapy by peers or positive
feedback from patients. Such reinforcing factors are
often necessary to establish the new behaviour
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(49,50). These kinds of factors are related to motiva-
tion and to overcome barriers for changes, as
described by Gray (51).

Utilizing theories of interdependence for facilitating
individual change

The relationship between the person, the behaviour,
and the environment and an emphasis on self-directed
learning as a natural process was described in the
‘social learning theory’ (52). Six concepts are impor-
tant for the ways people learn to behave by watching
others: 1) behavioural capability; 2) expectations; 3)
self-efficacy; 4) observational learning; 5) reinforce-
ment; and 6) social support. Social learning
theory explains human behaviour in terms of contin-
uous reciprocal interaction between cognitive, beha-
vioural, and environmental influences. ‘Behavioural
capability’ includes how people watch others behave
in a certain way and find that behaviour appeals, e.g.
following a prescribing guideline. As public health
change advocates we need to provide information and
training, i.e. the knowledge and skills needed to
motivate behaviour change about any new behaviour
we want to implement, like for example suggesting
‘delayed’ instead of ‘immediate’ prescription. We also
need to understand that people have ‘expectations’ or
beliefs about what they think will happen when they
engage in the new behaviour. It is important to discuss
what the likely results of the new behaviour will be and
provide encouragement. This will give people a sense
of the effects that will result when they change. The
third concept is ‘self-efficacy’, i.e. the belief a person
has in his/her own ability to complete tasks and reach
goals. It is, however, important not to suggest that
people take action in situations where they do not
have the control necessary to take those actions. We
need to help people succeed by pointing out their
strengths. Where do they have a good track record?
Where are they already doing things similar to what
we are suggesting? It is difficult to suggest abstaining
from prescribing antibiotics even in what is likely to be
a viral disease if it is not easy for the patient or parent
to come back to the prescriber if the situation worsens.
Then small group discussions might be helpful, where
prescribers can listen to others who talk about how
they tried to not prescribe antibiotics by giving
testimonies and telling stories about following the
guidelines and what worked for them.
The next concept of social learning is that of

‘observational learning’. If you observe other persons
who are similar to you, like your peers, and see them
behaving in the recommended way with good results,
that will be a strong motivator for you to change, also
referred to as a ‘role model’. We need to point out the

experiences of others and point out the specific
changes others have accomplished and give people
realistic role models.
‘Reinforcement’ is a fifth concept of the social

learning model. The responses that people get to their
behaviour are likely to influence whether they will
engage in the new behaviour in the future or not.
Positive reinforcement gives people a sense of encour-
agement, and provides incentives or rewards to
continue that behaviour. Negative responses will
have the opposite effect (compare above with the
Precede/Proceed model).
Finally, the concept of social support is extremely

important. Albrecht and Adelman (53) have
described this ‘as the kind of communication process
that occurs between people, between providers of
support and recipients of support that functions
very specifically to help people reduce the uncertainty
they face’. When uncertainty is reduced to a manage-
able level, particularly in situations of stress or a lack
of confidence, then a sense of personal control results,
which brings us back to self-efficacy because it is at
that point that people feel they can engage in the
change we are advocating. Further, awareness of a
problem or a need on the part of the prospective
adopter of a new technology was seen as important
in a study on physicians’ views of change processes
(54). As can be seen from the above, concepts and
thoughts from the different models and theories are
closely inter-linked and overlap. Common themes in
all these models are the importance of other persons
for inducing change and that change is a multifactorial
event, complex to elicit.

Academic detailing

‘Academic detailing’ is a concept introduced in the
beginning of the 1980s in the area of educational
outreach to improve drug prescribing (55). It was
originally based on the social marketing approach
and includes elements of most of the above-
mentioned theories. Theories on adult learning are,
however, not explicitly addressed. Academic detailing
has been summarized as follows (55): 1) assessment of
motivation for current practices and barriers to
change; 2) focusing on specific physician categories;
3) developing objectives for the education; 4) estab-
lishing credibility; 5) encouraging participation; 6)
using concise educational material; 7) repeating key
messages; and 8) ideally providing reinforcement
through more than one visit.
Academic detailing is often considered among the

most effective ways of changing prescriber behaviour,
as has been shown, for example, in relation to anti-
biotic behaviour in ambulatory care (56). In general,
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higher complexity models often referred to as multi-
faceted models seem to be effective in ambulatory
care (8,43,56). It is pointed out that behaviour
and social science research are under-utilized in the
development of prescribing interventions (8). In
hospital care several types of interventions were
shown to be effective (57). However, it should be
pointed out that the design of the studies as well as the
selected outcome measures may affect the possibility
to interpret and generalize the results.

Advantages of educational approaches

It is important to note that educational interventions
are relatively easy to implement in all kinds of settings
as they can use local resource persons, which is
relatively less costly (2,58). Interventions or interven-
tion models applicable to educated professionals can
also, in modified versions, be implemented for less
educated providers (59,60).

How can consumer behaviour in relation to
antibiotics change?

Consumers are of course in many ways similar to
providers when it comes to changing behaviour, and
all the theories mentioned above are more or less
applicable to consumers as well. As mentioned above,
the ‘trans-theoretical’ or ‘stages-of-change model’
(44) was originally developed for changing the
behaviour of laymen.
There are, however, some features of consumers

that need to be considered. Firstly, they can be
divided into at least three groups: 1) community
members, not currently sick; 2) patients; and 3)
parents of sick children. These three groups need
partly different types of messages. Also within the
groups there are wide variations in knowledge and
previous experiences as well as in socio-economic
background and other variables such as language.
Further, consumers are many more compared with
professionals. Thus, mass-communication strategies
are more important. TV supported by radio, posters
for health facilities, leaflets, etc. are often used in
combination (6,13). Social marketing is an increas-
ingly recognized behaviour science approach to
promote public health changes in individuals, groups,
and societies and has been suggested, for example, in
the prevention and control of communicable diseases
(61). The framework has also been suggested for the
development, implementation, and evaluation of
public campaigns on antibiotic use (62).
There is an intricate web of interactions within

the consumer group as well as between the profes-
sional and consumer group. Providers’ perceptions of

patients’ demand for antibiotics as well as an actual
demand by consumers of antibiotics influence anti-
biotic prescribing and dispensing (10,12,16,17,35).
Self-medication with antibiotics is a global issue
(13,16,17) which increases the access to antibiotics
but also imposes an increased risk of unnecessary use
of antibiotics, a trade-off which needs special atten-
tion. One possibility in areas with low access to formal
health care providers is to acknowledge the impor-
tance of informal providers or non-physicians and
educate them regarding, for example, antibiotic use
as has been done in Tanzania (63). It is, however, not
certain that such initiatives lead to recommended
behaviour (63).
Earlier theories that have been suggested are e.g.

Rogers’s ‘diffusion of innovation’ that was first
described for the introduction of a new antibiotic
(64). In this theory people are divided into five groups
depending on how quick they are to accept innova-
tions, which could be a physical product as well as a
new behaviour: innovators (2.5%), early adopters
(13.5%), early majority (34%), late majority (34%),
and laggards (16%). The change process is then
characterized by several aspects. One is whether or
not people perceive a ‘relative advantage’; what are the
relative advantages and the unique benefits of the
change? Is there some prestige associated with it?
What is the cost or the saving? A second aspect is
‘compatibility’. The changes we suggest need to fit
with the target groups’ existing values, habits, experi-
ences, and needs. ‘Complexity’ is a third aspect.
People are not likely even to try if the change is too
complex or difficult to understand. The new behav-
iour has to be fairly uncomplicated, easy to perform
and understand. ‘Trialability’ is a key aspect; people
must be able to try before they change completely.
Otherwise the willingness to undertake the risk of
change is usually limited. Further, change needs to
be ‘observable’. It is the extent to which we perceive
benefits of the change in tangible or visible results.

Antibiotic mainstreaming—a way to facilitate
change?

Gender mainstreaming has been accepted as a
concept for some time (65). ‘Mainstreaming’ for
other issues like HIV/AIDS has also been attempted
(66). The original idea with mainstreaming is: 1)
always to make the issue that is mainstreamed an
integral part of all planning; 2) always to analyse
each and every decision in society from the perspec-
tive of the mainstreaming issue; and 3) always to make
visible the consequences arising out of it. Main-
streaming could be a useful approach for facilitating
behaviour modification to maintain the continued
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effectiveness of antibiotics. It might decrease inap-
propriate and unnecessary antibiotic use. Antibiotic
mainstreaming could potentially be a very successful,
useful, helpful, valuable, effective, strong, and force-
ful way to facilitate all types of behaviour modifica-
tions that are needed in societies to maintain effective
antibiotics. Mainstreaming can be implemented at
different levels, e.g. at the programmatic, organiza-
tional, internal, inter-organizational, and educational
level. One definition of mainstreaming at the organi-
zational level is ‘mainstreaming is a strategy for policy
implementation’. Although the exact definition of the
term can be debated, its contents are fairly clear: that
the issue at hand must be considered in all projects
and lines of work in an organization. Hence, main-
streaming is the opposite of the alternative strategy
of having specialized groups or units taking entire
responsibility for a theme or issue. Mainstreaming,
on the contrary, demands that the entirety of an
organization’s staff be involved in the implementation
of a policy. A mainstreaming strategy could be viable
to maintain the effectiveness of antibiotics. In all
policy implementation and decisions in health care
as well as in society as a whole, all decisions should be
analysed if they have consequences for antibiotics or
antibiotic resistance and if so how the resistance
problem could be mitigated or the use of antibiotics
could be as rational as possible. Mainstreaming would
make the issue very visible and would facilitate for
behaviour change. A few examples of how ‘antibiotic
mainstreaming’ could work will be given below, just
to illustrate this new idea. The most obvious examples
are from health care: in all decisions from cleaning to
food handling, to the more obvious cases of disease
management guidelines including prescribing recom-
mendations, to recruitment of staff. Everywhere and
always the consequences for infection prevention and
control, antibiotic prescribing and antibiotic resis-
tance must be considered. Also in the educational
sector, for teachers, for parents, for day care centres,
infection prevention and control as well as manage-
ment of common childhood infections need to be
emphasized together with how to identify danger
signs to avoid delayed care-seeking in serious situa-
tions. Further, in city planning and environmental
discussions, the potential spread of antibiotics and
antibiotic-resistant bacteria and how to stop it, as
well as how to implement effective infection preven-
tion and control strategies need to be considered.
In all types of reports and planning documents
there should be a heading like ‘Implications for
availability of effective antibiotics in the future’. For
consumer products an ‘Antibiotic approval’ like
the ‘Environmental friendly’ marking could be
decided and implemented. Obviously a contextually

appropriate perspective needs to be taken, and the
considerations cannot be the same in all contexts (67).

Concluding remarks

We can never change the behaviour of any other
human being, but we can facilitate for others to
modify their own behaviour. How can we best apply
these theories and specific determinants presented
above to our target groups, providers and consumers?
The most effective way is to turn them into questions.
For example, does self-efficacy affect behaviour X for
the particular target population we are addressing? If
it does, why? If not, why not? Theories, principles,
and concepts are all about helping us to explain what
we see happening or what we do not see happening.
Changing providers’ and/or consumers’ behaviour is a
complex process. Providing knowledge in the form of
evidence is in itself not enough, even though it is in
most cases a prerequisite for acquiring a required
behaviour. In all cases, as unambiguous messages
as possible need to be given to avoid misunderstand-
ing. The application of theories of behavioural change
in intervention studies as well as in implementation of
interventions is an important strategy to attain suc-
cessful changes in outcomes. Studies evaluating the
effectiveness of various types of interventions are
needed. However, as in all implementation research,
the context is of great importance, whereas local
validations of interventions will always be required.
Antibiotic mainstreaming, i.e. always to consider the
effects of various types of interventions and various
types of decisions on future availability of antibiotics,
could be a means to raise awareness and integrate
potential behaviour modification with respect to
antibiotics in all aspects of society. Antibiotic main-
streaming could thus be a successful, useful, helpful,
valuable, effective, strong, and forceful way to
facilitate all types of behaviour modifications
that are needed in societies to maintain effective
antibiotics.
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