	Supplementary material - Critical review summary on complexity and benefits of GP training


	TABLE 1: GP interaction with patients
	
	
	

	Author & Year
	Research Aim/Focus
	Theory/Methodology/Country
	Key Findings
	Future research

	Peters et al., 2009. 
	Examine patient's experiences and barriers in the management of medically unexplained symptoms by GPs
	Reattribution model/qualitative study

UK
	· Patients have complex problems both medical and non-medical. 
· Patients are reluctant to discuss the psychological aspects of their problems with GPs. 
· GPs should understand and assist patients to make sense of their problems. 
· Trust is essential in managing complex patient issues.  
· GPs need to assure patients that addressing mental and social issues does not mean neglecting their physical health.
	Develop interventions that help GPs address the complexity of patients’ problems

	Thompson et al., 2021.
	Examine how GPs and their patients talk about chronic pain in consultations
	Qualitative study/complexity framework

New Zealand
	· Chronic pain consultations are complex and require empathy and effective communication. 
· Empathy and communication in regular consultations is influenced by GP-patient relationship, cultural differences. 
· Managing chronic pain requires understanding and empathy however, many patients often felt a lack of understanding from doctors.
	Examine the complex interactions between doctors and patients better during chronic pain consultations. 

	Nilsen et al., 2015.
	Explore the negotiation strategies of GPs regarding sick-leave for patients with subjective health complaints. 
	Qualitative study / Lipsky's street-level bureaucracy theory

Norway
	· GPs use negotiation techniques to limit the duration of patients' time off work. 
· GPs initiate negotiations by communicating with patients to understand their situation and need. 
· GPs emphasize the benefits of work participation, discuss legal issues, and encourage patients to return to work early. 
· GPs collaborate with employers and social security agencies to explore alternative solutions to sick leave.
	Investigate the effectiveness of doctor-patient negotiations about patients' request for sickness certification in complex sick-leave case as well as the request for non-medical reasons

	Darley et al., 2022.
	Review the effects of online consultations on the quality of primary care.
	Systematic review

Not applicable
	· Online consultations increased access and satisfaction in primary care, particularly for patients with mental health conditions. 
· Allowed for focused consultations and made patient care safer, especially when patients could freely explain their problems. 
· The cost of online consultations decreases for simple issues but increases for complex ones. 
· The workload for staff increased, when online consultation is integrated with other systems or used for complex issues. 
	Explore how online consultation systems to manage complex medical conditions to benefit all patients.

	Wanderås et al., 2023.
	Explore the experiences of patients and GPs in the use of video conferencing in general practice settings. 
	Systematic review

Not applicable
	· Patients found video consultations convenient and stress free relative to face-to-face consultations. 
· GPs found video consultations flexible and efficient in making accurate diagnoses by relying on their experience and relationships with their patients. 
· Lack of physical contact affected therapeutic care.
	A longitudinal study is needed to assess the role of video consultation in general practice and impact on patients over time.

	




TABLE 2: GP interaction with other professionals including medical cases

	Author & Year
	Research Aim/Focus
	Theory/Methodology
	Key Findings
	Future research

	McDermott et al., 2022.
	Analyze the nature and impact of evolving patterns in the employment of practitioners in general practice settings.
	Mixed-methods / egocentric social network approach

UK
	· Even though the recruitment of full-time healthcare workers, nurse practitioners and clinical pharmacists increased, GP partners decreased. 
· Motivation for hiring a mix of skills for GPs is to address shortages while managers focused on saving costs. 
· Implementing a mix of different skills in general practice pose difficulties because the cases doctors handle is very complex.
· Matching patients with the right practitioners requires flexibility. Challenges include managing work distribution, maintaining patient satisfaction, and ensuring adequate training and support for newer practitioners.
	Examine how changing multi-professional teams affect primary care.

	Druel et al., 2020.
	 Patient views on the management of cancer care between oncologists and GPs.




	Quantitative approach and cross-sectional survey questionnaire

France


	· Most patients trust their GPs and perceive them as knowledgeable in oncology but only a few consults them in cancer-related issues.
· Good communication between GPs and oncologists increases patients' reliance on GPs for cancer related issues. 
· Oncologist’s recommendation of GPs to patients highlighted the important role GPs played, leading to improved emergency GP visits.
	Investigate the integration of GP consultations in the treatment of cancer as well as explore the feasibility and benefits of co-training programs for oncologists and GPs to improve patient care.

	De Groot et al., 2021.
	Investigate the differences in network characteristics between GPs and ENT specialists’ supervisors in general practice settings.
	Mixed methods

Netherlands
	· GPs and ENT specialists had similar network sizes, but GPs had more inter-professional contacts.  
· Clerkships in GP provides more opportunities for inter-professional collaboration compared to hospital settings. 
· Both GP and ENT supervisors offer interns opportunities to learn collaboration among professionals.  
· Interns learn more about inter-professional collaboration during their time in practice. 
	Investigate how active teaching methods used by supervisors and interns' proactive learning affect collaboration.

	Crabtree et al., 2011.
	Explore how to improve the quality of care in primary care practices as they move to medical homes.
	Mixed method / Complexity Science theory

United states
	· Primary care practices are complex organisations with numerous demands and relationships. Practices need support to foster teamwork among staff. 
· Transition to patient-centered medical homes must embrace incorporate of emergence and self-organization. 
· Change must be adaptable to the dynamics of each practice's unique situation. 
· Improved communication, teamwork, leadership, and trusting relationships among practitioners are crucial for sustaining quality improvement.
	Explore how to improve the quality of care in primary care practices in the long-term. 

 

	Sturmberg et al., 2014.
	Explore how systems and complexity sciences have shaped the General practice philosophy, identity, and approach to patient care over time. 
	Systematic review

Not applicable
	· GP is a complex adaptive system involving nonlinear interactions, and emergent behavior. 
· Evolved from regular experiences and understanding of health, and disease as interconnected towards application of complex science theories to healthcare, healthcare reforms, and the future of medicine. 
· Empirical research shows the interconnectedness of patients’ health within their broader social and environmental contexts.
· Need to understand conditions such as mental illness, intimate partner violence, heart and lung diseases as complex phenomena.     
	Apply complex system and data analysis to enhance patient care and healthcare reforms.

	Damarell et al., 2020.
	Investigate how multimorbidity affects the work of general practitioners as well as the challenges and strategies used to manage patients with multimorbidity.



	Systematic review

Not applicable
	· GPs encounter challenges globally due to unclear clinical guidelines, fragmented healthcare systems and difficulties in communication resulting from a lack of supportive evidence, inefficiencies and time constraints. 
· GPs valued continuous relationships with patients, but workforce shortages, policy priorities and the expansion of primary care teams pose threats to maintaining such relationships. 
· They propose closer collaboration with pharmacists, implementation of policies that support longer consultation times, and provision of training for GPs to better manage multimorbidity.
	Explore how cultural and socioeconomic factors influence the findings as well as replicate the study in other contexts.

	Thorsen et al., 2012.
	Understand the perception of general practitioners about referring patients to specialists at hospitals.




	Qualitative study

Norway
	· GPs maintain a positive professional relationship with hospital specialists and are willing to collaborate with them. 
· GPs find the referral process asymmetrical and embarrassing. 
· GPs feel pressured to refer patients, fearing the consequences of sending inappropriate referral letters. 
· They appreciate the benefits of using templates or electronic communication in referrals but are skeptical about its impact. 
· Use of referral letter results in variations in referral rates. 
	Explore the views of hospital specialists and patients' expectations in addition to GPs' views for an improved referral process.

	Thomson et al., 2011.
	Identify and understand the key concerns impacting the future of general practice at different organizational levels.

	Conceptual/ complexity thinking

Not applicable
	· Fatigue, inadequate remuneration, staff retention, low morale, and lack of confidence are challenges across levels. 
· Practices faced issues such as poor teamwork among GPs, poverty, limited access to healthcare, and poor systems. 
· Politically, there was a fundamental misunderstanding of the role of primary care stakeholders in shaping the system. 
· Effective redesign of the healthcare system requires embracing systems and complexity thinking.

	Examine the viewpoints of general practitioners, patients, policymakers, and administrators to understand how they influence the healthcare system.

	Hjortdahl et al., 2016.
	Explore the attitude of GPs toward emergency medicine and call outs.
	Qualitative study

Norway
	· The role of GPs has evolved from being the sole providers of emergency care to being part of emergency care teams. 
· GPs feel sidelined in emergency medical teams but believe their involvement improves their skills, improve patient care and diagnostics. 
· Acknowledge that emergency medical technicians can adequately handle cases on their own. 
· GPs find it challenging to decide whether to participate in emergency call outs due to insufficient information and differing assessments of situations.
	Assist policymakers and clinicians to decide when the presence of GPs in emergencies is impactful.

	
TABLE 3: GP training intricacies

	Author & Year
	Research Aim/Focus
	Theory/Methodology
	Key Findings
	Future research

	Wesnes et al., 2012.
	Explore the extent to which the place of graduation and curriculum factors affect a physician’s choice to pursue a career as a GP.
	Quantitative study

Norway
	· There is a significant association between the medical school attended and the likelihood of working as a GP. 
· Location and overall contribution of the university attended (teaching hours and preceptorship) by a physician are linked to a higher likelihood of a physician choosing a GP career. 
· Older physicians and Norwegian women more likely to become GPs. 
· Medical school curricula is vital in shaping physicians' career decisions. 
	Explore the specific components of the GP curriculum that influence career choices.

	Von Below et al., 2015.
	Analyse the perception of GP tutors about the skills and qualities that required by a skilled clinical GP tutor in undergraduate medical education
	Qualitative study

Norway
	· The complex and multifaceted role of GPs as professionals and ambassadors to general practice requires a strong professional identity, commitment to student-centred education, and coordination of the learning environment. 
· GPs act as ambassadors to recruit future general practitioners, provide inspiration, and use feedback to support student learning.
· Need to provide adequate support, time, and resources to facilitate sustainable tutorship to improve the recruitment of future GPs.
	Investigate how major changes in health care systems affect clinical tutors and workplace education within medical curricula.

	Bridgwood et al., 2018.
	Evaluate the objectives and experiences of undertaking international exchange programs in primary care, and how it contributes to professional development and knowledge exchange.
	Systematic review

Not applicable
	· International exchange programs enhance primary care practitioners' understanding of global healthcare systems, clinical skills, confidence, and cultural awareness. 
· It promotes the sharing of good practice and enhances global collaboration and healthcare standards. 
· Successful exchanges depend on dedicated hosts regions and support from organisations.
	Investigate the effectiveness of diverse strategies supporting international exchange programs and identify the potential barriers and solutions to address them. 

	Correia et al., 2022.
	Examines the impact of the Care of the Elderly training and certification program on primary care delivery to older patients in Canada.
	Qualitative methods (multi-case study)

Canada
	· Care of the Elderly certification improves access and care for older patients, reduces waiting time, address community needs and reduce reliance on specialist care. 
· Certification boosts confidence, enhances recognition of family doctors, and enables them to pursue specialist roles. 
· Difficulties in distinguishing between the care provided by geriatric-trained family physicians and geriatric specialists. 
	Investigate how Care of the Elderly training and certification influence the delivery of primary care for older patients

	Aschim et al., 2011.
	Explore the experiences of GPs in using cognitive behavioral therapy (CBT).
	Qualitative study / Cognitive Behavioral Therapy

Norway
	· GPs reported improved consultation skills after completing the Cognitive Behavioral Therapy course. 
· GPs were motivated to utilize Cognitive Behavioral Therapy (CBT) with structured supervision, group counseling and feedback on their sessions. 
· Insufficient time to master CBT techniques, a shortage of patients requiring CBT, and financial incentives hinder its use. 
· GPs should be motivated to dedicate time and effort to learning how to utilize CBT to improve patient outcomes.
	Explore how the use and effectiveness of Cognitive Behavioral Therapy in general practice is influenced by training and financial incentives.

	Sargent et al., 2021.
	Evaluate the barriers and drivers of general practitioners' participation in research 
	Systematic reviews

Not applicable
	· Recruiting GPs for research is difficult, time and labor intensive and expensive. 
· In-person recruitment is expensive, it is the most effective. 
· Sending newsletters, emails are cost-effective ways to recruit GPs for research. 
· Clear questionnaires, supportive staff, and personal attention can encourage GPs to join in research. 
	Identify and categorize the factors that drive GPs’ participation in research and develop methods to recruit GPs for research implementation.

	Le et al., 2016.
	Assesses how GP’s get access to information and the importance of such sources of medical information.
	Quantitative study / theory of information seeking

Denmark
	· Websites that provide medical and drug information, and conferences with colleague GPs were the most frequently used sources for seeking information. 
· Older GPs refer to medical journals rather than seek information from their colleagues, guidelines or from online. 
· Female GPs appreciated information from colleagues, guidelines, and websites more than their male counterparts. 
· GP characteristics, including age, gender, and practice form, influence information-seeking behavior.
	Investigate how older general practitioners seek out information.






	McDonnell et al., 2012.
	Examine different ways to help doctors improve patient care in respiratory conditions, in primary care.
	Scoping review

Not applicable
	· Teaching physicians through lectures has a lower tendency to change how they work or improve patient health in the long term.
· Educational programs should be tailored to the complexity of healthcare and the contexts they operate. 
· Educational programs should integrate teaching strategies tailored the needs of doctors. 
· Educational strategies should integrate quality improvement approaches and incentives for better outcomes.
	Examine how educational programs can change doctors work and improve patient respiratory health through action research

	Hudson et al., 2012.
	Assesses patients' perception of clinical clerkship model and its integration in community of practice initiatives.  
	Qualitative /Lave and Wenger's learning theory

Australia
	· Patients had a positive view of the clerkship initiative due to its patient- and student-centered nature. 
· A strong patient-student-doctor relationship of trust is vital for active participation in clerkship initiatives. 
· Patients appreciated the role of students as central members of the community of practice, contributing to improved access to patient care and enhancing the overall healthcare experience. 
· Patients hoped that students would become medical practitioners in their communities to address the workforce shortages.
	Examine how integrating clerkships in community of practice influence the development of students’ professional identity in the long-term.

	Sikorski et al., 2012.
	Assess the effectiveness of training programs for GPs in finding, diagnosing, and treating depression within primary care settings.
	Systematic review

Not applicable
	· Training of GPs was not enough to improve depression care. 
· Training complemented with guidelines for depression care, showed improved outcomes for patients. 
· Collaborative care has the tendency to enhance care for patients with depression.
	Examine how a combined training and guideline approach affects patients in primary care settings.

	Wearne et al., 2019.
	Examine the experiences and initiatives of educators in training foreign medical students to become GPs.
	Qualitative

Norway
	· Involvement of students as partners in the teaching process helps educators improve educational models and curriculum for training future GPs. 
· Tensions in training international medical students due to their diverse backgrounds, skills and experiences. 
· Training programs should be flexible and tailored to their individual needs.  Educators support future GPs in delivering quality healthcare. 
· Students gain benefit when they are given genuine roles, consistent mentorship and autonomy. 
· Group sessions foster teamwork, honest and genuine discussions.
	Explore flexible training approaches and personalized support for foreign medical students.

	Deutsch et al., 2015.
	Explore how practice-oriented GP courses within medical curriculum influence medical graduates’ choice of a general practitioner (GP) career.
	Quantitative study / theory of career choice

Germany
	· Practice-oriented GP curriculum can improve the likelihood of medical schools producing future GPs. 
· GP-oriented courses, such as a pre-clinical GP electives, clerkship, and clinical rotation influence the choice of GP as a career. 
· Factors such as age, having relatives or friends in the field, early thoughts of GP as a career, preference for rural jobs, valuing patient care inter alia are positively associated with choosing a GP career. 
	Investigate the impact of curricular and extra-curricular experiences on career choice.

	Ellis & Howard, 2011.
	Explore how clinical governance is put into practice in Primary Care Organisations.
	Mixed method/Complex Adaptive Systems

UK
	· Successful implementation of clinical governance depends on establishment a culture of learning and collaboration. 
· Collaborative events and social interactions help raise awareness of clinical governance. 
· Incentives like protected time and financial rewards encouraged participation in health improvement programs. 
· Education and training programs help people learn new skills and improve healthcare. 
· Clinical governance emerges from complex interactions. 
	Explore the application of Complex Adaptive Systems (CAS) theory in healthcare. 

	McNab et al., 2016.
	Adopt a systems approach to medical education to understand how outcomes emerge from complex systemic interactions.
	Qualitative

UK
	· A just culture promotes learning and accountability and recognises that variability in performance is needed to adapt to complex, changing demands in system performance and should not be blamed on individuals. 
· Understanding the interactions and relationships between system components is crucial for improving overall performance.
· Advocates for incorporating systems thinking in daily healthcare practices to enhance patient safety.
	Explore the application and use of systems thinking principles in healthcare practice to improve patient safety. 

	Chan et al., 2020.
	Reviews how healthcare educators use social media to teach doctors and share important medical information
	A scoping review /complex adaptive system theory

Not applicable
	· Increase in the use of online platforms for educating trainees. 
· Twitter, blogs, Facebook, and podcasts are the platforms mostly used for educating physicians and trainees. 
· Strategies for enhancing practice, description of technology, community of practice and evaluation of online content were major themes identified. 
· Free Open Access Medical Education is important in facilitating knowledge translation and professional development among healthcare professionals. 
	Examine the cost-effectiveness and best practices for using of social media in medical education.

	
	
	
	
	

	Mueller et al., 2021. 
	Identify the core abilities needed for pharmacists to work within General Practice settings. 
	Mixed method

Scotland
	· Consistent with prior research, competencies such as managing medication, examination of patients, chronic disease management, drug information, audit, quality assurance, research, clinical reasoning, consultation skills, and inter-professional collaboration were highlighted. 
· Training in clinical consultation, IT skills and documentation were required even though participants were qualified pharmacists.
· Training programs for GP pharmacists should incorporate clinical and consultation skills, usage of technology systems, record-keeping, and general processes in primary care. 
· Training needs should be designed to fit the needs of specific contexts.
	Use a larger sample size and replicate the study across different clinical settings and countries to improve our understanding and the significance of individual competencies.

	Dowling et al., 2018. 
	Review how continuing medical education and continuing professional development for GPs impact doctor performance and patient outcomes in rural areas.
	Systematic review

Not applicable
	· Despite various educational delivery methods (continuing medical education or professional development, workshops, and distance learning), recruiting and engaging rural GPs remains challenging.
· No significant improvement in doctor performance or patient care outcomes was revealed. 
· Evidence supporting the effectiveness of these educational strategies is limited. 
	Develop practical continuing medical education programs tailored for rural practitioners.

	Joffe et al., 2016. 
	Investigate the differences in personality trait between GP trainers and trainees in the UK.
	Qualitative study

UK
	· Personality trait and gender differences in emotional stability and agreeableness are crucial for GP training and development of resilience in medical practice. 
· Trainers were more emotionally resilient than trainees. 
· Female trainees had lower resilience compared to their male counterparts. 
· Personality differences should be considered to refine training programs to enhance resilience.
	Establish correlation between educational outcomes and the differences in personality to enhance the training approaches used in general practice.

	Roos et al., 2014. 
	Examine the motive for choosing a career and job satisfaction among GP students and newly qualified graduates to inform workforce planning.
	Qualitative study

Europe - Czech Republic, Denmark, Germany, Italy, Norway, Portugal and United Kingdom
	· The common reasons for choosing general practice were that it fits well with family life, offers autonomy, involves a holistic approach to patient care, and is a medically challenging field. 
· Respondents reported high job satisfaction despite varying workloads and earnings across countries. 
· Choice for GP varied country by country and in gender. 
· Women prioritized family compatibility and holistic approach to patient care whereas males appreciated autonomy and good salary in choosing general practice.
	Investigate the differences in motivation and satisfaction in the choice of GP career between countries through qualitative studies.

	Ferguson et al., 2014. 
	Explores the perspectives of GP trainers and educators on the state of GP training.
	Qualitative study

UK
	· The shift in the role of trainers towards assessment influences trainer-trainee relationship. 
· Inflexible and limited time in general practice training hinders trainees from gaining diverse primary healthcare experiences and adapting to different environments. 
· Longer training periods would help trainees acquire the skills and competencies needed to manage complex patient needs and uncertainties. 
· Additional training time could allow trainees to experience and align with the trend of evolving GP careers.
	Design educational programs and strategies suited to the contexts of developing countries.

	O’Shea, 2009.
	Examines the effectiveness and optimal duration of vocational training in general practice.
	Literature review

Not applicable
	· The traditional three-year programs do not adequately prepare GPs for independent practice. 
· Extended training programs enhance GP's confidence, clinical judgment, readiness for independent practice, deficiencies in practice management and in coping with uncertainty. 
· Prepares GPs for modern healthcare complexities and requires aligning training with evolving professional needs and expectations. 
· Extending the training period poses challenges like increased costs and logistical complexities and suggests a need for careful planning.
	Perform a cost-benefit analysis of extended training to help evaluate the value of new programs as well as compare extended training with extended support schemes for new GPs.
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