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Abstract
Background: Abuse of antibiotics is a major contributing factor to the emergence of antibiotic resistance
(ABR) globally. Misuse of antibiotics is common also in Sudan.
Objectives: The project aimed to develop a theory driven behavior change strategy based on local
understanding of drivers of antibiotic use at primary healthcare settings in Gezira State in Sudan.
Methods: The strategy was designed based on the Theoretical Domains Framework to identify
behavioral barriers and the Behavior Change Wheel to select appropriate behavior change techniques
The process included (1) a formative qualitative research study (2) a knowledge co-production
workshop that utilized the results of the qualitative study and aimed to design a salient, legitimate and
credible behavior change strategy identifying relevant behavior change techniques (BCTs) to overcome
key barriers.
Results: The main TDF domains that emerged from the discussions were knowledge of antibiotics and
AMR, skills to answer patient demand on antibiotics, prescription habits and work exhaustion, social
influences, intention to change prescription practices and environmental factors. The main TDF domains
that emerged through discussions with patients were antibiotic use habits, social influences, professional
role belief in capabilities and intention to change. The workshop discussions resulted in the selection
of five BTCs that included education, training, modeling, enablement and persuasion.
Conclusion: This study, using the TDF and BCW taxonomy, identified that antibiotic prescribing is
influenced by social and contextual factors. Knowledge co- production offered real benefits in addressing
these complexities to come up with a set of context appropriate behavior change interventions.

Contribution To Literature
This paper identifies barriers for changing antibiotic prescription practices in the primary healthcare
setting in Sudan. There is limited knowledge of barriers for changing antibiotic prescription practices
globally including in Sudan.
Literature points out the importance to understand behavioral barriers within the given context. This
paper provides evidence of context specific behavior change barriers that can be utilized in
developing a strategic behavior change intervention in Sudan. The findings can be also utilized also
in other similar socio-cultural settings.
The impact of antibiotic prescription in reducing antimicrobial resistance can be shown when the
interventions are implemented in large scale. The project showed that the theoretical domains
framework and the behavior change wheel together with knowledge co- creation can be can be used
effectively in the context of Sudan to develop a scalable intervention that is practical, acceptable and
implementable intervention.
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Introduction
The use of antibiotics without a clear clinical indication is a major driving force of antibiotic resistance
worldwide (1, 2). It has been estimated that up to 50% of all antimicrobials prescribed to people globally
are unnecessary (3). Ways to improve appropriate antibiotic prescription behaviors vary significantly from
one setting to another (4, 5), which highlights the need to develop context-specific approaches. These
approaches require deep understanding of contextual and cultural barriers and facilitators of evidencebased behavior change; otherwise, the interventions will remain ineffective (6). The use of theory to
understand the mechanism to change behavior is likewise necessary to improve the effectiveness of
interventions (7–8).
The inappropriate prescription of antibiotics is common in Sudan across different types of facilities and
in various geographic regions in the country (9–17). Studies show that antimicrobial use is common in
the community and patients commonly request antibiotics when visiting health facilities (18). According
to the Sudan pharmaceutical sector assessment in 2018, nationally over 50% of patients visiting primary
healthcare centers received antibiotics where the majority are broad-spectrum antibiotics. The national
antibiotic treatment guidelines instruct prescribers to only prescribe an antibiotic when indicated and
select a narrow spectrum antibiotic as the majority of patients presenting to primary healthcare settings
seek care for upper respiratory tract infections (that are mostly viral and do not require antibiotic
treatment), malaria, and urinary tract infections. Severe infections are always referred to secondary and
tertiary healthcare facilities.
The Ministry of Health (MoH) in Sudan, in collaboration with the WHO implemented a theory-based
behavior change project entitled “Tailoring Antimicrobial Resistance (AMR) Program (TAP)”. TAP is a
systematic methodology done to identify barriers and motivators for adopting appropriate behaviors to
promote antibiotic use. It includes conducting qualitative research and utilizing the findings of the
research to design evidence-based behavior change strategy through a knowledge co-production
workshop (8). Together the qualitative data and the workshop constitute a methodological triangulation
of data aimed at increasing confidence in the findings and creating unique insights into antibiotic
prescription practices to ensure that the context in which the behaviors take place is thoroughly
considered, a matter that is often missing in public health interventions (19).
This paper describes the process of developing the TAP behavior change strategy in Sudan that aimed to
reduce the unnecessary prescription of antibiotics and to reduce patient’s demand of antibiotics in
primary health care settings.
The setting
The TAP project was conducted in Madani, the capital city of Al Gazira State in the east-central region of
Sudan. The city has a population of 3.5 million whereas the population of the state reaches more than
5 million, with 93 hospitals and 984 primary health care centers (PHCC) the majority of which are in
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Madani (20). The MOH selected eight PHCCs for the pilot distributed geographically across the city. Each
PHCC includes 2–5 doctors and an average of 660 patient visits per month.

Methodology
The TAP behavior change strategy development process was based on two essential components (A) a
formative qualitative research study that aimed to explore the factors influencing physicians’ prescribing
practices of antibiotics as well as patient’s demand for antibiotics and (B) a knowledge co-production
workshop that utilized the findings of the qualitative research to design a salient, legitimate and credible
behavior change strategy (21-26 ). Standards for reporting qualitative research (SRQR) were used to
design the project.
Qualitative research study
Theoretical framework
The qualitative study used the theoretical domains framework (TDF) to explore the underlying causes for
the inappropriate use of antibiotics. The framework consists of 14 domains that include knowledge,
skills, social environment, professional role, memory and decision-making process, environmental factors,
goals, intentions to change, optimism, reinforcement, behavior regulation, belief in capabilities, beliefs in
consequences, and emotions (27-28). The domains were defined and adapted for study purposes. See
TDF domains and definitions in table 1.
Qualitative study data collection tools:
The study relied on a mix of in-depth interviews (IDI) and focus group discussions (FGD). Question guides
covering the 14 domains of the TDF were developed accordingly.
Sampling of study subjects:
A purposive sample was drawn to gain diversity by including various types of prescribers and patients in
the study. Data saturation was the principle for obtaining an adequate sample size. However, a minimum
sample size for initial data collection was set at 10 IDI for prescribers and eight FGDs for patients,
followed by three additional interviews until new themes were no longer produced (29).
Data collection for the qualitative study:
A field team of seven well trained public health professionals conducted the in-depth interviews and the
FGDs over two weeks’ time period. Data collection began by piloting and modifying question guides
followed by conducting an average of 3-4 interviews or FGDs daily. The interviews lasted 25-40 minutes
while focus groups were from 60-90 minutes. Each day ended with a debriefing session where the teams
shared key findings. Interview techniques and questions were modified accordingly during the process.
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Health officials in Gezira State coordinated the recruitment of study participants. Informed written
consent was obtained from all participants. All interviews were conducted in a private space and no
identifiers were collected to ensure confidentiality. Interviews with prescribers were conducted in the
primary healthcare centers. Patients were recruited from the waiting areas of health care centers.
Analysis of qualitative data:
The data analysis process began in the field with debriefing sessions that generated field notes used as a
data source for triangulation purposes. Four members of the research team who were also part of the
data collection team participated in the analysis. TDF served as a framework for analysis (30). The audio
data was managed using a methodology called rapid identification of themes from audio-recording
(RITA) that allows researchers to code and analyze qualitative data by transcribing only the parts that
relate to the TDF domains of behavior (31).
The team discussed the domains of the framework to reach to an understanding of how each domain
was defined, followed by listening to participant responses from audio recordings, considering their
relevance to the TDF domains, transcribing and translating relevant sections directly from the audio
recordings. All transcribed sections were reviewed by the lead investigator and re-discussed with the team
to reduce bias. In the second step, the lead investigator developed a chart based on domains and
organized the data from all interviews into these domains. This was followed by the identification of
codes and themes in each domain based on the principles of thematic analysis that aims to identify
patterned meaning across datasets (32). The codes and themes were reviewed by other team members
before the final interpretation of the data which included developing a set of overarching themes used as
a base for developing a behavior change intervention (30).
Knowledge co-production workshop
A multidisciplinary group of Sudanese and international experts in public health, pharmacology, social
sciences and communication as well as treating physicians of primary healthcare participated in the
workshop. The three-day workshop aimed to create an effective, culturally acceptable, practical behavior
change intervention that is implementable on a large scale. It was based on the Behavior Change Wheel
(BCW) framework for change that consists of three domains; capability, opportunity, and motivation that
interact to explain behavior as shown in table 2 (the ‘COM-B’ system) which shows how TDV domains are
merged into BCW COM_B (8,33 ).
The BCW further provided a systematic and theoretically guided method for identifying the types of BCTs
that are expected to be effective for each COMB domain. The BCW includes nine BCTs : education,
persuasion, incentivization, coercion, training, restriction, training, environmental restructuring, and
enablement, as well as seven policy categories including guidelines, environmental planning, regulation,
service provision, legislation, communication planning/marketing, and fiscal measures (8).
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The outcome of the workshop included a list of behavioral domains and techniques that aimed to reduce
the prescription of unnecessary antibiotics and to reduce patient demand for antibiotics in primary
healthcare facilities.

Results
First, we will present the prescriber related findings of the qualitative study and the knowledge co
production workshop followed by description of patient related findings of the qualitative study and the
workshop.
Prescribers
A. Qualitative formative study
Participant characteristics
The sample included 20 prescribers including general practitioners (50%), family medicine practitioners
(44%) and dentists (6%). Most were females (69%) and from Gezira State (82%). Prescribers’ professional
experience ranged from 1-24 years (median = 5.4 years).
Factors influencing prescription of antibiotics
Seven TDF framework domains out of fourteen influenced the prescription practices were identified;
knowledge on antibiotics and AMR, skills to answer patient demands, prescription habits and
psychological reactions, social influences, intentions to change current prescription practices, belief in
capabilities to change prescription practices, and environmental factors. As the study is operational, the
findings of each domain are described separately to further place them in the behavior change
framework.
Knowledge on antibiotics and AMR
Respondents explained that they don’t have enough knowledge or guidelines on the various classification
and types of antibiotics as well as clinical indications. They believed that their knowledge was outdated.
They also rarely meet representatives from pharmaceutical companies whom they considered potential
sources of new information on antibiotics.

“I no longer remember which antibiotics are broad-spectrum and which are narrow spectrum. Therefore, it
is not easy for me to change my practices.” (A female general practitioner) Respondents did not think that
AMR was a much-discussed topic among doctors in Sudan. They explained witnessing patients with
resistant infections in their practice but not knowing the actual scope of the problem globally or
nationally.
“Yes, we see cases of resistant bacteria. We just change the antibiotic until it works. I don’t know if there
is more resistance than before.” (A male general practitioner)
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Physician skills to answer patient demands of antibiotics
Respondents felt that they lack capabilities to convince patients who demand unnecessary antibiotics.
This was considered particularly challenging with patients who had predetermined the need for a specific
type of antibiotic and those who had health insurance program that provides free medications.
Respondents explained that patients also used emotional pressure on prescribers presenting themselves
as underprivileged citizens for whom antibiotics were the only available resource.

“There are patients who have diagnosed themselves based on their symptoms, decided on the
investigations and the treatment required. Not much you can do to convince them otherwise.” (A female
pediatrician)
Habits and exhaustion
Treating physicians described various prescription standards and habits they developed over the years.
For example, some explained prescribing antibiotics to all patients with symptoms of urinary tract
infections or typhoid. Others described that they always prescribe broad spectrum antibiotics to all
patients coming from long distances and to patients at risk of secondary bacterial infections.

“I have patients who walk three hours to come to the facility, so I know that they won’t be coming back for
a follow-up visit. That’s when I prescribe them broad-spectrum antibiotics” (A female dentist)
Respondents highlighted that when they were exhausted from work, they just respond to the patients
request and prescribe unnecessary antibiotics without discussion.
“But when you are tired, you have no energy to debate with your patient.” (A female general practitioner)
Social influences
Respondents’ social networks were often mixed with their professional networks meaning that patients
were often also friends, neighbors or family members that made refusal to prescribe unnecessary
antibiotics difficult.

“It is hard if I know the patients and I know his family. I am embarrassed to deny his requests. It is not
easy.” (A female general practitioner)
On the other hand, some respondents also noted that respect and trust among family and friends made
antibiotic negotiations with them easier.

“My family always consults with me, they trust me and I always give them my honest answer to
everything. So I don’t have pressure to prescribe from that direction.” (A female general practitioner)
Intention to change prescription practices of treating physicians
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Respondents explained that they had never paid attention to their antibiotic prescription practices and
they don’t see any urgency to change them. They clarified that their patients would not accept alterations
in their practices. Others explained that they have no intention to change their practices as they are
observing an increasing number of patients with uncured infections that makes them always prescribe
antibiotics that are broad spectrum.

“No, I don’t think this is what I will be doing. In general, doctors are moving to stronger antibiotics,
especially if you go to private clinics you will find this.” (A male general practitioner). Prescribers also
believed that reducing prescriptions of antibiotics would not eliminate the unnecessary use as patients
could always buy them from community pharmacies.
“Pharmacies are always open for patients.” (A female general practitioner)
Respondents noted that patients who treat themselves with antibiotics (self-medication practices) for
long time periods before visiting the health centers, made it challenging to change the type of prescribed
antibiotic to narrow-spectrum.

“Many patients come to me after they had tried several antibiotics. I get very confused and wonder what
antibiotics I should prescribe. Narrow spectrum is rarely possible” ( A male general practitioner)
Environmental factors
Respondents highlighted that the health insurance system which provides free treatment to patients
encouraged them to demand antibiotics and perceive this as their right irrespective of the clinical
indication.

“All of my patients, but especially those with health insurance, expect to get antibiotics from our center.
This is the main reason they come here.” (A female general practitioner)
Prescribers explained that the availability of narrow spectrum antibiotics was rather limited in PHCC, and
the availability of broad-spectrum antibiotics has increased over the years which also encourage their
prescription.
B. Knowledge co-production workshop for prescriber intervention
Workshop participants reviewed the findings of the qualitative research and discussed the type of barrier
each domain represented for changing the prescription practices of doctors in primary healthcare centers.
This was followed by discussions about which of these domains and barriers were relevant, acceptable
and practical in the context of Sudan. The selected barriers included lack of knowledge on antibiotics and
AMR, lack of negotiation skills to convince patients not to take unnecessary antibiotics, and limited
intention to change behavior.
Based on the BCW, the workshop participants agreed that lack of knowledge should be addressed with an
educational BCT to enhance the knowledge of prescribers on the principles of antibiotic treatment and
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provide background on AMR. Discussions also focused on the importance of a training based BCT to
improve negotiation skills to answer patient’s demand.
Workshop participants agreed that educational interventions are generally appreciated by physicians and
these activities could be organized on a large scale. However, they recommended that building
negotiation skills will attract fewer clinicians as it is a non-medical training. Enablement and modelling
were selected as BCTs to motivate change by promoting ethical principles and by giving examples of
change. Modelling was considered highly context appropriate in a hierarchical health system were senior
doctors are highly respected and accordingly could be used to inspire change. The behaviour change
framework for prescribers can be found in table 3.
Patients
A. Qualitative formative study
Participant characteristics
Eight FGDs were conducted with 94 patients. Most were women (73.4%) originating from Gezira State
(97.9%). Participants had completed various levels of education including university (32%), preparatory
school (6.3%), secondary school (36.2%), or primary school (10.6%). Some respondents had no schooling
(8.6%).
Factors influencing patient behavior
Five domains of TDF related to patient demand for antibiotics were identified: antibiotic use habits, social
influences, professional role of prescribers, belief in capabilities to stop demanding antibiotics, and
intention to stop demanding antibiotics.
Antibiotic use habits
Respondents explained they consume antibiotics all times for any health problem or symptoms including
common cold, recurrent infections such as malaria, pain, fever or fatigue. They also explained keeping
antibiotics at home in case someone gets sick. This type of home pharmacy is usually filled before the
holidays.

“In the community where I live, we commonly use Cipro for typhoid and everyone uses Amoclan. It works.”
(A woman from El Mekky village)
Respondents explained that many people usually have preferable specific types of antibiotics that they
use for all health problems and symptoms. It is usually an antibiotic that provided good results in the
past. They also believe antibiotics are essential for cure; believing one could not recover from the
infections without the use of antibiotics.
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“People from that area commonly come to our village health unit and pharmacies to buy the same type
of antibiotic. They all use the same antibiotic.” (A woman from Al Atra village)
Antibiotics were considered the fastest, strongest type of medication. Imported and more expensive
antibiotics were perceived more effective than local or cheaper ones.

“I always insist on the Jordanian ones. Sudanese antibiotics are weak.” (Woman from Debagha village)
Social influences
Respondents highlighted the important role their families, friends and neighbors played in advising them
on the use of antibiotics. Usually elderly females in the household were the most knowledgeable. Mothers
of young children frequently chatted with one another and learned about antibiotics through experience
and word by mouth. Respondents also explained that villages had knowledgeable individuals who
provided advice about antibiotics.

“I can advise my neighbor on what to give to a sick child and even tell her the dosage without weighing
her.” (A woman from Arkaeet village)
Professional role
Respondents frequently highlighted that many doctors prescribed the same antibiotic to all patients
regardless of their health problem blaming physicians of not having enough information on antibiotics.

“Some doctors prescribe the same antibiotic over and over again … they may not know much.” (A woman
from El Mekky village)
Pharmacists, on the other hand, were often seen as being able to diagnose patients and prescribe
antibiotics. Respondents explained that they frequently consulted community pharmacists on antibiotic
use.

“If we talk about senior pharmacists, they are comparable to medical doctors. They are called doctors
too.” (A man from Al Atra village)
Belief in personal capabilities
Respondents believed in their ability to diagnose illnesses and to choose the type of antibiotic required,
especially for common infections. They also believed that they knew best what works for them; not all
antibiotics were believed to work for everyone.

“I know what is effective for me not the doctor. She does not know me so it is difficult for her to know
what works best.” (A woman from Debagha village)
Intention to change behaviors
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Respondents had no plans or goals to change their current practices of insisting on certain types of
antibiotics.

“I am not planning to stop asking for antibiotics. We need them.” (A woman from Arkaweet village)
Knowledge co-production workshop for prescriber intervention
The workshop participants identified three barriers to be addressed in the behavior change strategy
including habits, social influences, and intention to change behaviors (Mitchie et al 2014). They
recommended to use enablement as a BCT to change habits by addressing misconceptions that patients
had about antibiotics. They also recommended to use enablement by building trust between the two
parties. BCTs addressing social aspects were considered highly suitable for the context of Sudan. In
addition, workshop participants believed that intention to stop demanding antibiotic should be increased
by providing information on consequences of such behaviors, including the spread of AMR. Workshop
participants thought that patients would be eager to receive such as an educational intervention. It would
be easy to implement and even to run on large scale as the network of health units is large in Sudan. the
behavior change framework can be found in table 3.

Discussion
To our knowledge this is the first designed theory based behavior change intervention strategy that
applied the TDF and the BCW to improve physicians’ antibiotic prescribing practices and to reduce patient
demand for unnecessary antibiotics in primary healthcare settings in Sudan adding to the growing body
of evidence for the utility of TDF and BCW.
The findings of the qualitative study have provided valuable information exploring the prescribing and
consumption culture in Sudan. The study found that these processes are complex and influenced by
knowledge, social and cultural factors alike. The study identified seven overlapping TDF domains
representing barriers to prescribers’ appropriate use of antibiotics, three of which were selected by the
knowledge co-production workshop participants to be addressed in the behavior change intervention: lack
of knowledge, skills, and intention to change behavior. The study also identified five TDF domains that
affect patients to demand unnecessary antibiotics, three of which were included in the behavior change
strategy: habits, social influences and lack of intention to change behavior. The study demonstrated the
complexity of the influences that are linked with the behaviors and the importance of developing a
multifactorial intervention as identified in several studies (34–36).
The study findings align with the growing body of research highlighting that although sufficient
knowledge is likely to be a prerequisite for the appropriate prescription of antibiotics, yet increasing
knowledge alone has little impact on changing antibiotic prescription practices unless all behavioral
determinants and social norms influencing behaviors are addressed (37–39).
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An important finding of the qualitative study was that both prescribers and patients lacked motivation to
change their current practices. They did not think that their current antibiotic prescription or consumption
practices require modification and, therefore, had no intention to change. This finding is somewhat
contradictory to recent studies in other countries where healthcare workers admitted the need to make a
change and in some cases they had even made plans how to modify their practices (19, 40). The efforts
to identify more effective methods of changing intentions should also include promotion of intention
stability and sustainability (41).
Lack of skills to answer patient demand was a prescriber-related driver of unnecessary prescription of
antibiotics. Convincing patients during short consultations was considered challenging. A recent study in
Tanzania concluded likewise that an emphasis on communication skills is crucial in helping physicians
deal with customers who demand antibiotics (42). Moreover, a review of effectiveness of physiciantargeted interventions to improve antibiotic use found that communication skills training had one of the
largest effects on behavior change (43).
The findings of the qualitative study also indicated that patients trusted their social networks more than
doctors regarding antibiotics highlighting the importance of social factors and trust building
components. Trust among family and friends with regard to health-related matters has been identified in
many cultural settings (44, 45).
Knowledge co-production was a valuable methodology to identify the intervention functions as it ensures
that the proposed BCTs are practical in the local context and could be conducted within the existing
structures of Sudan. Knowledge co-production also enriched the discussions (24, 45–48), which
culminated in the identification of four BCTs for prescribers to address the selected TDF behavioral
domain that included education, training, enablement and modeling, as well as two BCTs for patients that
included education and enablement.
Previous studies in the region indicate that educational interventions alone have limited impact (49–51)
but in many successful multifaceted interventions, educational components are included (9, 17, 52, 53).
Enablement interventions are specific for intervening on factors that block the behavior change (8)
Mitchie et al 2013). In this project it includes breaking normative behavior and linked misconceptions and
building trust between prescribers and patients. Successful norm changes often go together with policy
changes. Therefore, a policy analysis could be a beneficial methodology to understand and intervene in
the policy environment (54–55). For example, in Sudan the national health insurance policy with free
medical services and a co-payment system with 25% patient payment for medications is likely to
encourage habitual antibiotic use in Sudan which must be taken into consideration when aiming to
change normative behaviors. Management trust building interventions that have worked in other
countries in the world should be considered (56). Modelling interventions that use role models as an
agent of change usually serve three distinct functions in which they influence goals and motivation:
acting as behavioral models, representing the possible, and being inspirational (57). The selection of role
model doctors that are expected to act as motivators should be based on these factors accordingly.
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The study had some limitations. The intervention focused only on behavioral factors although
environmental factors such limited availability of narrow spectrum antibiotics was identified as a driver
for unnecessary prescription of broad-spectrum antibiotics. Addressing such structural changes was
outside the scope of the project. As this was an operational study, the findings were analyzed only within
the TDF domains without analyzing connections between the domains as a means to ensure the COMB
exercise that was based on identifying intervention functions for separate domains was kept manageable
for the workshop participants.

Conclusions
This study provided detailed insights into behavioral factors that influence the prescription and use of
antibiotics among prescribers and patients, respectively, in primary healthcare in Sudan. The
incorporation of behavioral theories - TDF and BCT taxonomy - supported the identification of key factors
that are integral to understanding antibiotic use in primary healthcare in Sudan: antibiotic use habits,
social influences, and lack of intention to change current practices as well as the importance of
negotiation skills to convince patients not to use antibiotics unnecessarily.
Based on the results of this study, a detailed behavior change intervention strategy will be implemented
and evaluated in Sudan to promote antibiotic prescription practices in primary healthcare settings in
Sudan, where a follow up paper will be published to describe the impact of implementing the designed
intervention.
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Table 1
Definitions of the domains of Theoretical Domains framework (TDF) as adapted for the TAP
Domain

Definition for TAP

Knowledge

Knowledge of antibiotics and antimicrobial resistance

Skills

Communication and negotiation skills to answer patient demands

Memory, attention
and decision process

Prescription habits and psychological reactions such as exhaustion

Behavior regulation

Having made plans to change behavior

Social influence

Social networks, social norms

Environmental
factors

External factors

Professional role

Reputation, professional relations, respect towards prescribers

Intentions, goals,
positivism

Intentions, goals to change, believing that the change is something positive

Beliefs in capabilities

Doctors: Belief that one can stop the prescription of unnecessary antibiotics

Antibiotic use habits

Patients: Belief that one can stop requesting antibiotics from doctors
Belief in
consequences

Belief on outcomes if prescribers do not reduce prescription of broadspectrum antibiotics / if patients do not stop demanding antibiotics

Reinforcement

Positive or negative feedback, follow up for prescription of consumption of
antibiotics

Emotions

Feelings that impact change positively or negatively

Due to technical limitations, table 2 is only available as a download in the Supplemental Files section.
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Table 3
Behavior change framework for prescribers
TDF domain

COMB

Barrier

Objective

Intervention
function

Knowledge

Capability

Lack of
knowledge of
antibiotics and
AMR

Improve knowledge about the
principles of antibiotic therapy,
the epidemiology of AMR

Education

Skills

Capability

Lack of
communication
skills

Improve negotiation sills to
answer patient demand

Training

Intention to
change
prescription
practices

Motivation

No intention to
change
behavior

Motivate change by promoting
ethical principles and by giving
examples of change

Enablement
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