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Background. In South Africa (SA), recently graduated medical practitioners (interns) are expected to be efficient and resilient in limited-
resource contexts with multiple disease burdens. Work-based assessment in SA internship focuses on clinical skills and neglects the
evaluation of non-clinical skills, which creates a daunting task for clinician supervisors expected to certify interns for independent practice.
Objective. To develop a set of observable clinical activities as the basis for an instrument for evaluating interns during the paediatric
rotation at hospitals.

Methods. The core set of competencies was determined through a modified Delphi process. Focus group discussions were used in content
validation and the proposed instrument was tested in a survey among 415 paediatric interns. The proposed instrument included several
competencies and was further subjected to factor analysis.

Results. This tool was found to be reliable, with an overall Cronbach’s alpha coefficient of 0.927. Four major factors emerged from factor
analysis performed on the final list of 61 observable clinical activities, aggregated into entrustable professional activities. The factors are
associated with procedural clinical skills, holistic-care skills, and emotional skills related to social competence and self-management.
Conclusion. A locally relevant competency-based assessment tool was developed to assess paediatric interns in the SA setting. The use
of validated tools as multidimensional instruments to assess both clinical and non-clinical skills is largely neglected. The study serves as
a model for developing validated work-based assessment instruments responsive to local needs and supports the development of holistic
clinicians in healthcare contexts with high disease burdens.
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In South Africa (SA), recently graduated medical practitioners are
expected to manage excessive clinical service loads, often in limited-
resource settings."?) This introduction to independent medical
practice is termed internship and plays itself out in the context of
a country with multiple disease burdens, including a high burden
of childhood disease.’* In SA, medical interns are expected to be
highly skilled and resilient from early on in their careers, including
when caring for children.*® Growing concerns over patient safety
and litigation increase stress during this period for both interns and
their supervisors.®*! The 24-month period of internship consists of
various specialities, including a compulsory paediatric rotation, and
offers the last formal opportunity to assess the competence of medical
practitioners before their entry into independent practice. Although
both undergraduate and postgraduate medical education programmes
in SA are monitored and endorsed at higher education institutions,
the internship period is sandwiched between these programmes and
regarded as a service-learning programme. The assessment of the
intern is the responsibility of the Health Professions Council of South
Africa (HPCSA), which is the professional accreditation body in SA."!

Assessment practices during the internship period have a strong
clinical focus and do not reflect the competency-based framework of
other training programmes offered at SA higher education institutions.
As such, assessment focuses predominantly on assessing the intern’s
ability to master several procedural clinical skills, without other
competencies being monitored as closely.”® The use of non-validated
assessment instruments and the lack of formative holistic assessment
strategies during the local internship period have also been a reason
for concern.®!
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Competency-based medical education is an important pedagogical
framework and has greatly influenced the course of medical
education over the past two decades.” In this context, work-based
assessment (WBA) serves as a critical component for operationalising
learning as it lends itself to the assessment of an interns readiness
for independent practice.'!! Discipline-specific postgraduate
programmes are therefore increasingly moving towards using more
appropriate assessment instruments, which include tangible and
intuitive professional clinical activities.>'* Such ‘observable clinical
activities’ not only form the core of clinical work but also resonate
with clinical supervisors because they authentically reflect the
activities required in the workplace.') Activities such as taking
a history from the parent of a sick child or performing a lumbar
puncture on a baby are viewed as substantial and measurable
professional activities. The significance of assessing such activities
relate to the premise that evidence of successful completion during
the internship will allow the supervisor to certify the trainee as ‘ready
for independent practice’

This decision to entrust a trainee with professional tasks can be
taken ad hoc or form part of a formal programme, and forms the
basis of WBA. The concept of ‘entrustment’ has been a notable
paradigm shift in workplace assessment, as it signifies that the
trainee has reached an appropriate level of accountability and
responsibility.*!

Patient safety and improved quality of clinical service in healthcare
settings ultimately rely on valid assessment opportunities and
processes to support decisions of ‘entrustability’®! The use of
observable clinical activities and their formulation into so-called
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entrustable professional activities (EPAs) thus underpin current
trends in WBA practices in medical internship programmes.!>!!
EPAs therefore help to create concrete assessment opportunities
in competency-based education frameworks practised in authentic
clinical environments.

Certifying interns for independent practice in SA rests on many
entrustment decisions that need to be performed in busy hospital
settings, which often have limited resources and deal with high disease
burdens. There is a paucity of research on the use of EPAs for assessing
newly graduated health professionals in such contexts."*'” In addition,
a holistic approach to assessment framed in a competency-based
system is currently lacking in the internship period in SA.?>* Thus,
there is a need for a locally developed, clearly defined assessment
instrument that is responsive to the specific needs of the SA context.

Method

The study set out to develop a set of observable clinical activities
as the basis for an instrument that can be used to evaluate interns
during the paediatric rotation at hospitals. Evaluating the validity
of the instrument for use with a representative group of interns in
KwaZulu-Natal, SA, formed part of the development process.

Research design

This cross-sectional study used a mixed-method approach, which
involved a modified Delphi process to reach consensus on a list
of appropriate observable clinical activities. The instrument was
subsequently trialled for validation in the study setting.

Setting

The study was conducted at the seven major hospitals where interns
are trained in Durban and Pietermaritzburg, KwaZulu-Natal. These
hospitals have a combined catchment population of ~6 million and
serve communities with some of the highest HIV disease burdens
globally, together with high rates of tuberculosis (TB) and common
childhood diseases.'*1!

Subjects

The study sample consisted of paediatricians, interns and their
supervising clinicians working in the identified hospitals. Specific
criteria were used to ensure that participants were experienced in
both paediatric clinical care and intern supervision in the described
healthcare context.

Procedure
Table 1 summarises the three steps in developing the assessment
instrument.

Step 1: Modified Delphi process
A modified Delphi approach, which involved iterative consultations
between the authors and a panel of 15 senior intern supervisors
(Fig. 1), was used to create the final list of items included in
the assessment instrument. This process allowed for a locally
determined, consensual list of observable clinical activities to be
established, appropriate for evaluating candidates for independent
clinical practice in paediatrics.”*?? All the participating supervisors
were actively involved in paediatric intern training and had more
than 10 years’ clinical experience in the SA public health system.
The principles of the modified Delphi process were explained
to the participants in this step prior to commencement of the
study, specifically with regard to anonymised consultation and the
steps required to ensure consensus being reached.” An initial list
of suggested observable clinical activities, which had previously

143

been validated with junior medical practitioners, was used in the
first round of consultations to create a template on which the
new instrument could be built.”? Supplementary Table 1 (http://
www.sajch.org.za/public/files/1764.pdf) lists the 41 items from the
original questionnaire proposed by Hill et al.l?

Step 2: Content validation process

Step 2 involved a focus group consultation with 12 content experts,
invited based on their being the head of a paediatric department in a
hospital in KwaZulu-Natal (including the sampled hospitals) as well
as a head of paediatrics and child health at local government level
(district and provincial). All content experts had more than 10 years’
clinical experience in paediatrics in SA and were further also involved
with programmes to improve paediatric care at either an international,
national or provincial level.

After a formal introduction to the study, the panel of content experts
were asked to evaluate the relevance of the items included in the final
list of observable clinical activities as determined in Step 1. A four-
point Likert-scale rubric (1 = not relevant; 2 = somewhat relevant;
3 = relevant; 4 = very relevant) was used to score each item in the
overall construct of paediatric intern competency in SA.” A content
validity index (CVI) was subsequently calculated for each item, to
dichotomise an item as either relevant or not relevant. Items with a
CVI >0.9 were accepted for inclusion in the assessment instrument.?*

Step 3: Survey

The final list of items was collated into an assessment instrument to
be used in a survey among interns (n=415) representing the seven
regional training hospitals. Each participant was asked to self-assess
their level of competency using a five-point Likert scale, which was
based on the five-stage entrustment scale developed by Ten Cate
et al.®! The survey was group administered to interns at all sampled
hospitals. Demographic data (gender, age, university of origin and
year of internship) were also obtained for each participant.

Data analysis

Data analysis was performed using SAS version 9.4 for Windows.!
Descriptive statistics were calculated based on the overall score for
each item. Means were calculated based on available data and provided
that no more than 20% of the items had missing data. The mean

Table 1. Description of the process for developing a
paediatric internship assessment instrument

Step 1:
Modified Step 2:
Delphi Content expert Step 3:
consultation  focus group Survey
Feature (n=15) (n=12) (n=415)
Sample Senior intern Heads of Interns at
population  supervisors paediatric units  various stages of
in KwaZulu- their paediatric
Natal, South internship
Africa
Process Three-round Content Psychometric
iterative process validation of analysis of the
to develop a the final set final instrument,
detailed set of observable based on
of observable clinical activities interns’ self-
clinical activities assessment
scores of
competency
levels
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summarised continuous variables with

standard deviations and medians.

Factor analysis

The proposed assessment instrument was
validated for use in the described context
by studying its psychometric characteristics
and internal consistency. For reliable factor
analysis, the sample size had to exceed 100
to be representative of the general intern
population in the province. The sample
size achieved for the survey was 415. The
required ratio of 5 - 10 observations per item
equated to 5.5 observations per item for a
75-item scale.

We investigated the internal structure,
especially the construct validity, by
applying factor analysis with varix
(orthogonal) rotation to determine the
underlying dimensions of the data. The
Kaiser-Guttman criterion of eigenvalues >1,
the Cattell criterion for accepting factors
above the point of flexion on a scree plot,
and the proportion of the total variance
explained (60%) were used to determine
the underlying factors. Factor loadings
>0.4 were interpreted. Reliability and internal
consistency of the instrument was assessed
according to Cronbach’s alpha coefficient.

Ethical considerations

Ethical approval for the study was obtained
from the University of KwaZulu-Natal
Biomedical Research Ethics Committee
(ref. no. BE 177/15). Permission to conduct
the study was also obtained from the various
participating hospitals and the Health
Research and Knowledge Management
subcomponent of the KwaZulu-Natal
Department of Health. Written informed
consent was obtained from all participants
in the respective steps of the study.

Results

Modified Delphi consultation

Of the 15 intern supervisors invited
to participate in the Delphi process,
11 contributed to all three rounds of the
consultation. These participants represented
the sampled hospitals in the Durban (n=6) and
Pietermaritzburg (n=5) regions, respectively.
A period of four weeks was allowed for each
round of consultations. Fig. 2 summarises the
findings from each round of this process.

Analysis of content validity

A focus group consisting of content experts
participated in the content validity process.
All 75 observable clinical activities identified
in Step 1 (http://www.sajch.org.za/public/
files/1764.pdf) were associated with a CVI
value >0.9, with most deemed relevant or
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very relevant to be achieved in a paediatric
internship in SA. Some changes to wording
and categorisation were suggested by the
focus group, which were incorporated
in the final instrument to be used in the
subsequent survey.

Survey results and psychometric
analysis

A total of 415 interns across seven regional
hospitals participated in the survey. The
interns were at various stages of their
two-year internship programme, with
36.3% of the participants being in their
first year and 63.7% in their second year.
The mean (standard deviation) age of the
interns was 25.4 (2.1) years (range 20 - 37).
The participants were predominantly female
(59.6%). Interns who participated graduated
from various medical schools either in or
outside SA. Fig. 3 illustrates the distribution
of the undergraduate medical schools
attended by the surveyed interns.

An initial factor analysis suggested items
to be related to 14 factors according to
the Kaiser-Guttman criterion, or 6 factors
according to the scree plot; 13 factors were
identified to explain 60% of variance. Only
items with a loading >0.5 were accepted,
which resulted in eight items being removed
before the factor analysis was rerun.
Four factors emerged from the scree plot

following this analysis; six items in this
analysis had a loading <0.5. Removing these
items yielded a list of 61 items for the final
round of factor analysis, from which ten
factors emerged according to both the Kaiser-
Gutmann criterion and the explanation of
variance. Four factors emerged from the
analysis of the scree plot (see http://www.
sajch.org.za/public/files/1764.pdf for the
results of the full factor analysis process and
final factor solution).

Two factors that emerged from the analysis
of the scree plot corresponded to constructs
relating to skills that focus on performing
clinical procedures (procedural clinical
skills) and providing holistic care (holistic-
care skills), respectively. The remaining
two factors corresponded to constructs and
activities relating to emotional skills. The
items to assess emotional intelligence skills
were grouped according to being focused
either on the patient or the environment
of the patient (social competency skills)
and skills related to the clinician’s self-care
while caring for paediatric patients (self-
management skills).

Internal consistency

Internal consistency for the overall
instrument was found to be high, as shown
by a Cronbach’s alpha coefficient of 0.927.
The final list of 61 observable clinical

confirmed by all participants.

Round 1 | .Panel members received a list of 41 clinical activities, as included in a previously
validated instrument for assessment of junior doctors (Hill et al.??)
- Feedback was collated to develop a revised list of items.

Round 2 | . All participants were sent the revised list of activities. Each participant was then
asked to review this list and make adjustments.
+ The primary investigator met with each participant to clarify any changes, inputs and views.

Round 3 | .Inputs from Round 2 were collated to develop a revised list subsequently sent to
participants in electronic form.
- Inputs were subsequently collated to derive the final list of activities, which had to be

Fig. 1. The modified Delphi process as used to derive the final list of observable clinical activities.

various CanMEDS competencies.

+The set of observable clinical activities deemed important in the local context differed
notably from the list of 41 items used as an initial template.
« A number of items included non-medical activities.

- Specific child-health priorities, based on the major causes of childhood mortality and
morbidity in the local context, were favoured for many of the clinical activities.

« There was consensus among the panellists that activities corresponding with the
CanMEDS competencies can be used.

Round 3 | .Consensus on 61 observable clinical activities appropriate for the local context.
«The final list of observable clinical activities was arranged and grouped according to the

Fig. 2. Major outcomes from each round of the modified Delphi consultation process.
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Table 2: Final set of entrustable professional activities
derived from observable clinical activities

Clinical procedural skills

EPA 1: Triage and manage children in acute settings

Triage children in order to ensure the sickest children are seen first
Resuscitate children of all ages

Stabilise critically ill prior to referral to higher levels
Comprehensively hand over care of children

Refer children to social workers (social care)

EPA 2: Do and interpret investigations in children

Select appropriate investigations for the purpose of diagnosing a
child

Do blood sampling in all children of all ages

Do lumbar punctures on children when indicated

Catheterise all ages of children when required

Interpret laboratory results for the diagnosis and management of
children

EPA 3: Manage children with lower respiratory tract
infections

Recognise the severity of children with lower respiratory tract
infections

Identify and differentiate between the causes of acute respiratory
distress in children

Manage a child with a lower respiratory tract infection based on
their severity

EPA 4: Manage children with acute gastroenteritis

Assess dehydration in children with acute gastroenteritis
Recognise when to prescribe oral rehydration therapy in acute
gastroenteritis

Resuscitate children with acute hypovolaemic shock due to acute
gastroenteritis

Put up intra-osseous lines in children when needed

Assess and calculate the fluid requirements in all children with
acute gastroenteritis

Identify and manage the metabolic complications in acute
gastroenteritis

EPA 5: Manage HIV and TB-infected children

Implement guidelines for elimination of mother-to-child
transmission of HIV

Manage HIV-infected children holistically, including provision of
antiretroviral therapy

Prescribe tuberculosis treatment for children

EPA 6: Manage common newborn problems

Monitor and manage premature babies

Recognise critically ill neonates

Resuscitate newborns if needed at birth

EPA 7: Develop a holistic patient-centred management plan
Review the Road to Health booklet to assess growth in every
paediatric admission

Do a physical examination on all children

Plan for holistic-centred care

Develop a management plan of paediatric cases seen

Ensure education levels of child and family taken into consideration
Recognise the role of household income on childhood illness
Holistic-care skills

EPA 8: Communicate with and counsel children and their
caregivers

Elicit a directed history at all encounters involving children

Take a good pregnancy history to identify antenatal factors
impacting on neonatal wellbeing

Counsel families of children diagnosed with a terminal illness
Provide information to children and families on overall health and
wellbeing

...continued

Table 2: (continued) Final set of entrustable professional
activities derived from observable clinical activities

Know and understand the importance of breastfeeding and
kangaroo mother care

Provide advice on breastfeeding

Ensure infection prevention protocols are followed

Obtain consent from a caregiver of a child undergoing a procedure
Identify and provide preventative child health strategies to
caregivers

Encourage families to improve their health habits

Use consultations with parents to encourage healthy lifestyles
Document clinical encounters in paediatrics in an accurate and
timely manner

EPA 9: Work in a team

Recognise clinical limitations with respect to paediatric practice
Appreciate the contribution of nursing staff input in the care of
children

Appreciate the importance of group dynamics when working in a
team environment

Establish and maintain good working relationships with fellow
doctors

Demonstrate a good work ethic

Social competency skills

EPA 10: Advocate on issues regarding the care of children
Take a drug and alcohol history from parents of children

Put forward concerns on patient safety when looking after children
Counsel the distraught family of ill children

Ensure child’s religious traditions are considered when deciding on
management

Participate in paediatric mortality and morbidity review meetings
Participate in community and societal projects related to children
Ensure malnourished children are provided with food security on
discharge

Deal with demanding parents

When managing a child, always take into account the culture of a
child

Self-management skills

EPA 11: Able to care and manage oneself while working with
children

Give one’s best in paediatric practice

Recognise and manage the stress of an emotionally challenging
environment

Prioritise time appropriately when working with children

Show a balance between work and personal life when working with
children

EPAs = entrustable professional activities; TB = tuberculosis.

activities were collated from the final round of factor analysis and
the items were organised into EPAs based on the framework of Ten
Cate et al."® to form the final instrument (Table 2). The instrument
is organised according to the four major internal constructs revealed
by the factor analysis.

Discussion

A validated instrument was developed to assess interns’ competencies
when working in paediatrics in a setting with a high disease burden.
Local expertise was used to identify and define measurable clinical
activities relevant to the SA context, as clinical activities used by
clinical personnel for entrustment decisions have been shown to
indicate the safe transfer of responsibility,”?!) and can form the basis
of certification for practice. The instrument developed in this study
points to a paradigm shift in framing the assessment of interns for
independent practice in the SA context.
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Fig. 3. Distribution of undergraduate universities attended by participating interns. (UKZN = University of KwaZulu-Natal; UP = University of Pretoria;
Stell = Stellenbosch University; WITS = University of the Witwatersrand; UCT = University of Cape Town; UFS = University of the Free State; WSU = Walter Sisulu

University; SMU = Sefako Makgatho Health Sciences University.)

The findings are in line with three fundamental principles, namely:
(i) the need for assessment instruments that are responsive to
prioritised health needs in the local context;?!(ii) the need for a
formalised competency-based framework that forms the basis of
assessment;”” and (iii) the importance of a holistic approach to
assessment of multiple competencies, including those associated
with the development of emotional skills.?**) The finding that
health professionals need to be responsive to current societal needs
was identified as a major driver for determining assessment criteria
during the design of this study.

Observable clinical activities that relate to the major health
challenges facing children predominated the core assessment
criteria. Such contextual responsiveness reflects a patient-centred
and responsive healthcare system.?! The expert panel’s selection of
clinical activities for assessment reflected the major paediatric health
challenges in SA, namely: acute emergency care of sick children with
acute gastroenteritis; lower respiratory tract infections; HIV; and
tuberculosis. There was also a clear mandate to ensure that generic
skills in all competencies were assessed holistically.

Resistance to competency-based education due to a perceived
additional bureaucratic burden associated with assessing vague
concepts or behaviours has been documented.!'”*! Implementation
of competency-based frameworks can thus be problematic in
resource-poor contexts where supervision during the internship
period is deemed inadequate.”) In the present study, experts
reaffirmed the need to assess interns across multiple competencies
and the need for a framework to house these ‘granular® observable
clinical activities emerged. The use of the CanMEDS framework
for teaching, learning and assessment, both in the undergraduate
and the postgraduate sectors in SA, possibly influenced this trend
among intern supervisors. (The CanMEDS framework encompasses
multiple competencies and was adopted by the Royal College of
Physicians and Surgeons in 1996.) Such a framework might be well
accepted in an internship programme as most interns’ supervisors
have experience using such an approach in undergraduate training
programmes. The recognition that multiple facets require assessment
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during the clinical experience is gratifying: it reflects acceptance and
understanding of competency-based education in the SA context
and the increasing need for a more holistic approach to assessment.
Using EPAs to put into practice an assessment framework that does
not require excessive resources helps to demystify competency-
based education. The use of locally constructed EPAs for focused
assessment allows for a more integrated, relevant and holistic
evaluation.!

Although the need to respond to priority health challenges in
paediatrics was noted, the study also revealed the need to assess
interns’ abilities to develop skills beyond priority diseases. The
major constructs determined in the final factor analysis include
both clinical procedural and holistic-care skills deemed fundamental
in providing quality healthcare. These holistic-care skills include
clear communication, accurate documentation and interprofessional
collaboration when managing paediatric patients. The finding not
only reflects the increased complexity of modern medical care but
also responds to the need for greater accountability and entrustment
in the context of increasing concerns for patient safety.*!!

The constructs related to activities associated with the development
of emotional skills is a notable finding of the final factor analysis.
These are viewed as skills related to social competency and self-
management, and reflect a growing trend in medical education to
respond to and develop an awareness of emotions.*? Leadership,
advocacy and teamwork are notoriously difficult to assess in the
context of acute clinical care in a busy hospital setting, despite being
deemed critically important. Identifying concrete activities that
encompass these non-clinical competencies therefore contributes
to holistic assessment and adds to the strength of the instrument
developed here.

The focus on time management and professional and ethical
standards related to clinical care reflects a holistic assessment
paradigm by including the assessment of self-management skills.
The ability to manage stress and balance personal and work life has
generally not been included in EPAs, as their measurement remains
poorly defined.!® These were identified as important skills that need
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to be assessed, which reflects concerns associated with increasing
rates of burnout, depersonalisation and poor accountability reported
among interns and other medical practitioners.”® Our finding
that emotional skills (variously defined as emotional intelligence)
emerged as a major construct reflects a growing trend to focus
on developing this aspect of education in health professions.?*?
Although clear definitions of what constitutes emotional intelligence
are lacking and the debate on whether it should be positioned as a
trait or an ability is still confounding, our findings emphasise the
importance of these skills and their value in making important
entrustment decisions in the assessment of interns.?>*!

Study limitations

The participants in steps 1 and 2 of the study (modified Delphi
process and content validation) were drawn from one province
and affiliated with a single university milieu. This may point to a
potential bias in opinion and may not reflect experiences elsewhere
in the country. The considerable HIV and poverty burden specific
to this study setting could cloud decisions around healthcare
priorities, which may not transfer to other sites where interns receive
their training. This study furthermore also focused specifically on
paediatric clinical activities at a specific time, and it should be kept in
mind that WBA needs constant refreshing and review to be relevant
to changing needs.

Conclusion

Locally relevant and responsive assessment instruments can
be developed with a systematic approach in contexts with a
high disease burden. The use of EPAs allows for competency-
based assessment frameworks to be put into practice in clinical
environments. A locally developed instrument to assess interns
in hospitals in KwaZulu-Natal, which represents a setting with a
high burden of childhood disease, proved reliable in this context.
Multiple competencies were assessed, which clustered into four
major skill categories required of interns working in busy clinical
contexts. The instrument emphasised clinical skills related to
procedural activities, generic holistic care and emotional skills
needed to ensure the development of self-management and social
competence for junior doctors.

Structured, robust and holistic assessment of both clinical and
emotional skills is well overdue, and this study provides an example
of such an approach and one that considers WBA principles relevant
to the clinical context. Although the study focused on the skills
pertaining to paediatrics and had a limited geographical reach,
it offers a template that could also be used in other disciplines.
Further studies in other disciplines that use observable clinical
activities that can be aggregated into EPAs are required. The
observable clinical activities identified in this study provide a
departure point for formalising these daily clinical activities as
entry-level descriptors for WBA and the process outlined for
developing the instrument offers a structure for formal assessment
of agreed-upon milestones. Accreditation bodies such as the HPCSA
may find these validated processes valuable templates for revising
assessment systems of interns.
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