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ABSTRACT
Purpose Standardised Training of Paediatric Resident 
(STPR) plays an essential role in training qualified 
paediatricians. Until now, China had no paediatric resident 
competency index system to effectively guide and evaluate 
the competence of paediatric residents. This study aimed 
to establish a competency index system for paediatric 
residents in China to provide a reference for improving the 
training system and quality of STPR.
Study design and setting This study conducted two 
rounds of Delphi expert consultation survey among 
paediatric medical experts (n=16), followed by screening, 
revising and supplementing indicators using the boundary 
value method. Next, the analytic hierarchy process was 
used to determine the weight of indicators and finally 
establish a competency index system for paediatric 
residents.
Results The results of the statistical analysis revealed 
a positive coefficient of 100% for both rounds of expert 
consultation. The expert authority coefficient values were 
0.82 and 0.83, and the expert coordination coefficient 
test was p<0.01. After referring to experts’ opinions, a 
competency index system for paediatric residents with 
5 primary indicators, 14 secondary indicators and 73 
tertiary indicators was finally formed and the weight of 
each indicator was calculated. The five primary indicators 
were professional quality (0.3187), knowledge and skills 
(0.2734), communication and cooperation (0.1986), 
lifelong learning (0.1302), and teaching ability (0.0791).
Conclusions In this study, a competency index system 
for paediatric residents was constructed following the 
characteristics and quality requirements for paediatric 
residents in China and is expected to significantly improve 
the overall level of paediatricians’ medical service quality 
and supply.

INTRODUCTION
In China, the level of social and economic 
development has restricted the supply and 
demand for paediatric medical services.1 With 
the introduction of the ‘two- child policy’, 
shortage in paediatricians has become a 
prominent social problem. Currently, the 
number of children aged 0–14 years in China 
is approximately 235 million, accounting for 
16.9% of the total population.2 By the end 
of 2018, the total number of paediatricians 

in China was around 230 000. The number 
of paediatric practising (assistant) physicians 
per 1000 children was 0.92, while the stan-
dard is 1.5 in developed countries.3 With the 
large paediatric population base in China, 
paediatric medical resources are insufficient 
and imbalanced, especially primary paedi-
atric resources.4 Studies have suggested that 
the lack of stable paediatrician support is the 
root cause of this problem.5

Standardised training of residents (STR) 
is an international model designed to train 
clinicians with good professional ethics, solid 
medical theoretical knowledge and clinical 
skills so they can independently provide 
diagnosis and treatment of common diseases 
according to standards.6 In 2013, China 
published the STR policy,7 and ‘paediatrics’ 
was considered an ‘urgent- need major’ to 
further expand the Standardised Training of 
Paediatric Resident (STPR) enrolment scale, 
thus providing more comprehensive training 
to clinicians and providing better medical 
services.8 STPR is a crucial means to ensure 

Strengths and limitations of this study

 ► This study fully incorporated the indicators of the ex-
isting Standardised Training of Paediatric Resident 
competency model and developed a competency in-
dex system suitable to paediatric residents in China.

 ► A behavioural event interview was conducted to col-
lect the opinions of 24 paediatric residents in order 
to determine actual clinical competencies in China.

 ► A modified Delphi method was conducted with 16 
experts to ensure authority and scientific foundation 
for the competency index system.

 ► An interview to collect competence indicators was 
not conducted among paediatric patients because 
they were immature to explain themselves clearly.

 ► The index system has not been implemented in a 
large sample of paediatric residents, and the reli-
ability and validity of the competency indicators will 
be further verified by the research team in subse-
quent research.
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enough paediatric residents and train them according to 
standards. The STPR policy in China needs to be rein-
forced in training competent paediatricians so they can 
better provide clinical diagnosis, differential diagnosis, 
treatment and prognosis.9

The third- generation medical education reform is 
focused on being patient- centred, system- based and 
competency- driven.10 Competency- driven STR is an effec-
tive measure to promote development among paediatri-
cians. It is indispensable to build an STPR competency 
index system to better solve clinical problems.9 The 
Global Pediatric Education Consortium has proposed 
the Global Pediatric Curriculum and Guidelines for resi-
dents and has been recognised worldwide. It defines 10 
core competencies for paediatricians.11 The American 
Board of Pediatrics also developed a paediatric residents’ 
milestone project based on a model of 6 core compe-
tencies for residents,12 including 7 primary indicators 
(adding personal and professional development capa-
bility) and 51 secondary indicators. Internationally, some 
developed countries have built a unified and preferable 
training assessment and admissions standard based on 
their competency index system to ensure standardisation 
of clinicians’ competence and medical treatment and 
rapidly develop medical services.13–15

In China, the current core competency definitions 
for STPR standards are not comprehensive and mainly 
focus on cultivating residents’ basic clinical knowledge 
and skills, ignoring humanistic qualities, communica-
tion and teamwork, which cannot guide standardised 
training and assessment. A preliminary study16 indicated 
that simply emphasising medical knowledge and clinical 
skills can no longer meet the needs of the complex health 
system. The deterioration of the doctor–patient relation-
ship and the STPR restrictions in China limit the inde-
pendent diagnosis and clinical thinking competence of 
residents.17 The STPR disease system in China does not 
contain ‘mental and behavioural health’, ‘child abuse 
and neglect’, ‘dermatology’ and ‘psychosocial issues’.18 
Additionally, the medical environment in China is imbal-
anced, with high- quality resources concentrated in large 
cities while medical resources in marginal areas are insuf-
ficient.19 20 These further emphasised the importance of 
STPR competency in China.

Different environments will impact healthcare and 
disease incidence; thus, medical services should be indi-
genised.21 Cultivating homogeneity among paediatricians 
is a sustainable way to relieve the pressure of seeking 
paediatric medical treatments in China. To improve 
China’s medical specialty environment and training 
programme, this study aimed to establish a local STPR 
competency index system to improve the quality of paedi-
atric healthcare services.

METHODS
Patient and public involvement
Patients and the public were not involved.

Study design and participants
This study used a modified Delphi method, boundary 
value method and analytic hierarchy process (AHP) to 
determine the STPR competency index in China. The 
modified Delphi method is an effective group consensus 
consultation that is widely used in the medicine and 
public health fields.22 23 It uses literature review, ideas 
from stakeholders and judgement of experts in order to 
reach agreement.24 The results have high credibility as 
these are designed and collected through anonymous 
expert consultation questionnaires.25

The procedures employed in this study are shown in 
figure 1.

Building the preliminary indicator pool
A literature review and behavioural event interviews 
were conducted before the Delphi survey to gather eval-
uation indicators and descriptions. A literature search 
was performed in the China National Knowledge Infra-
structure (CNKI), WanFang and PubMed databases to 
gather initial tertiary indicators. The time span was from 
the establishment of the database to 25 December 2019. 
The following retrieval strategy was used: ((pediatrician 
[Title]) *(pediatric resident [Title]) *(resident [Title])) 
+ ((competence [Title]) * (competency [Title])) and 
((pediatrician [Title]) *(pediatric resident [Title]) * 
(resident [Title])) + ((competence [Title]) *(compe-
tency [Title])) + ((evaluation [Title/Abstract]) * (assess-
ment [Title/Abstract])). According to the keywords and 
abstracts, excluding articles which are not relevant to the 
theme, 262 English references and 199 Chinese refer-
ences were considered. The Chinese university hospital 
clinicians’ general competency model,26 the Chinese 
first residency core competency consensus,27 and the 
existing STR and STPR competency index systems11–15 
were selected as references for this study. After intensive 
reading of team members, 147 indicators were identified, 
resulting in 84 indicators after screening according to 
exclusion criteria.

Figure 1 Study design. AHP, analytic hierarchy process.
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Meanwhile, behavioural event interviews were 
conducted among 24 residents who completed STPR at 
Beijing Children’s Hospital in 2017 and 2018 by purpo-
sive sampling, each of whom narrated three successes 
and three failures during STPR. According to grounded 
theory, two team members simultaneously encoded the 
interview text using NVivo V.11 software (QSR Interna-
tional, Melbourne, Australia) and summarised 6 initial 
primary indicators and 17 initial secondary indicators.

Further, the research team met to classify the 84 tertiary 
indicators collected through the literature review into 
primary and secondary indicators, obtained through 
the behavioural event interview method. Through this 
process, the three- level preliminary STPR competency 
index database was formed when consensus was reached 
without any discrepancies. The preliminary indicator pool 
was then formed with 6 primary indicators, 17 secondary 
indicators and 84 tertiary indicators. The primary indi-
cators were (1) professional quality, (2) knowledge and 
skills, (3) childcare, (4) communication and coopera-
tion, (5) teaching ability, and (6) lifelong learning.

Using the Delphi method to build an index system
The expert Delphi survey included three parts: experts’ 
basic information, assessment of their familiarity with 
STPR evaluation, and evaluation of the constructed index 
system, along with comments. The evaluation focused on 
the importance, feasibility and sensitivity of each indicator, 
with scores ranging from 1 to 10. Experts also scored their 
familiarity and judgement of indicators from 1 to 5 using 
Likert scale. Judgement scores represent the degree of 
influence from 1 to 3 (1=small, 2=medium, 3=high) based 
on theoretical analysis, work experience, understanding 
of domestic and foreign counterparts, and insight.

For authenticity and comprehensiveness, we selected 
experts from the STPR assessment specialist group of 
Health Human Resources Development Center, National 
Health Commission of the People’s Republic of China. 
The inclusion criteria were as follows: (1) owning a 
title of deputy senior or above; (2) more than 10 years 
of working experience in medical practice, teaching or 
STPR management; and (3) ability to provide compre-
hensive opinions and participate in the two rounds of 
consultations with enthusiasm.

Reasonable Delphi studies were conducted with 10–18 
experts to ensure sufficient viewpoints from diverse 
disciplines.28 29 According to the inclusion criteria, 16 

experts were selected from the following institutions: 
Beijing Children’s Hospital of Capital Medical Univer-
sity (6), Shanghai Children’s Medical Center- Shanghai 
Jiaotong University School of Medicine (2), Children’s 
Hospital of Zhejiang University (2), Children’s Hospital 
of Chongqing Medical University (2), Shengjing Hospital 
of China Medical University (1), Children’s Hospital of 
Fudan University (1), Guangzhou Women and Children’s 
Medical Center (1), and Xi’an Children’s Hospital (1).

The two rounds of the Delphi survey and data analysis 
were implemented with 16 experts via email. The purpose, 
significance, content, requirements and precautions of 
the study were explained in detail, and the experts were 
asked to evaluate each indicator and provide comments. 
SPSS V.22.0 was used to calculate the positive coefficient, 
degree of authority and coordination coefficient of partic-
ipants in order to demonstrate the validity of the two 
rounds of Delphi expert consultation. Based on expert 
feedback from the first round, inappropriate indicators 
were modified or deleted. The AHP questionnaire was 
then added to form the revised survey from the second 
round of expert consultation. Based on expert feedback 
from the second round, we computed the validity of the 
Delphi process and used the boundary value method to 
modify or delete substandard indicators based on discus-
sion with experts. After these steps, the weights of indica-
tors were calculated according to the results of the AHP 
questionnaire to form the final STPR competency index 
system.

Using the boundary value method to screen the indicators
We used the boundary values to screen the indicators by 
full frequency, arithmetic mean and variable coefficient 
in terms of importance, feasibility and sensitivity. In calcu-
lating the full score frequency and arithmetic mean, the 
boundary value was set to ‘mean−standard deviation’, and 
the indicators with scores above the boundary value were 
kept. When the boundary value of the coefficient was set 
to ‘mean+standard deviation’, the indicators with scores 
lower than the boundary value were retained.30 31 The 
results of the second round are shown in table 1.

According to the indicator selection principle, an indi-
cator has two aspects of importance, feasibility and sensi-
tivity, and each aspect has two or more thresholds that 
do not meet the boundary value. We also discussed the 
deletion of indicators during the focus group interview 
with experts in order to arrive at a final decision.

Table 1 Indicator screening using boundary values

Importance Feasibility Sensitivity

M S BV M S BV M S BV

Arithmetic mean 9.04 0.53 8.51 8.70 0.73 7.97 8.53 1.20 7.33

Full score frequency 0.56 0.17 0.39 0.49 0.20 0.29 0.47 0.21 0.26

Coefficient of variation 0.13 0.05 0.18 0.16 0.06 0.22 0.21 0.17 0.38

BV, boundary value; M, mean; S, standard deviation.
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Using AHP to assign weights
To ensure scientific foundation for the index system, after 
the second round of expert survey the Meshcade software 
(Nanjing Meshcade Software, Nanjing, China) was used 
to calculate the weight of the 5 primary indicators and 
14 secondary indicators through the AHP method.32 The 
percentage weight method was then conducted to calcu-
late the weights of tertiary indicators.

Data analysis
Expert positive coefficient
The expert positive coefficient is expressed by the ques-
tionnaire recovery rate and reflects the positive input of 
experts; a recovery rate greater than 70% was considered 
good.33

In this study, both rounds of Delphi expert surveys 
were distributed with 16 copies and all were recovered. 
The effective recovery rate was 100% (16), indicating the 
expert positive coefficient in both rounds was 100%.

Expert authority coefficient
The expert authority coefficient (Cr) is the arithmetic 
average of the judgement coefficient (Ca) and famil-
iarity coefficient (Cs), namely:  Cr = (Ca+Cs)

2  , where Cr 
≥0.7 means acceptable reliability. The higher the degree 
of expert authority, the higher the prediction accuracy 
of the indicators.34 Ca represented the evidence when 
expert makes a judgement, while Cs represented the 
degree of the expert’s familiarity with the problem.34

Ca is calculated according to the expert’s judgement 
and the degree of influence of each indicator. In this study, 
the experts used the terms ‘practical experience (0.4)’, 
‘theoretical analysis (0.3)’, ‘understanding of peers (0.2)’ 
and ‘insight (0.1)’ as judgement, and the corresponding 
degree of influence was large (1), medium (0.5) and 
small (0). The evaluation criteria35 are shown in table 2. 
Then to sum the evaluation criteria as the Ca of each indi-
cator, when Ca=1, judgement has a great influence on the 
expert; when Ca=0.5, the influence on expert judgement 
is moderate; and when Ca=0, no influence is evident on 
expert judgement.36

Cs refers to the degree of the expert’s familiarity with 
the question. This study used the Likert scale method to 
assign the expert’s familiarity with the question from 0 
to 1 (1=very familiar, 0.75=more familiar, 0.5=generally 

familiar, 0.25=less familiar, 0=unfamiliar) and to calculate 
the average degree of familiarity of the consulting expert 
statistically.

The Cr values from the two rounds of Delphi expert 
survey were 0.82 and 0.83 (>0.7), indicating the results of 
expert consultations were accurate and credible.

The degree of expert coordination37 is an important 
index to judge the consistency of indicators among 
experts, including Kendall’s W coordination coefficient 
and each index’s variation coefficient, and the variation 
coefficient is an important basis for index deletion. Using 
Kendall’s W coordination coefficient test to judge the 
degree of expert coordination, p<0.05 was considered 
statistically significant. The larger the Kendall’s W coeffi-
cient, the higher the degree of expert coordination and 
the higher the consistency of expert opinion.

This study performed Kendall’s W test on the experts’ 
coordination coefficient for each indicator. The p value 
of each round was less than 0.01 (see table 3), indicating 
that expert consultation was consistent.

RESULTS
Basic information of participants
In this study, all experts had high academic attainment in 
their respective fields, 14 (87.5%) with master’s degree 
or higher, 16 (100%) with senior deputy titles and above, 
and 15 (93.75%) engaged in relevant work for more than 
15 years (see table 4).

Index screening
Based on experts’ opinions during the first round of 
consultation, as the primary indicators the ‘patient care’ 
could be subsumed under the ‘knowledge and skill’ to 
form five primary indicators. Six tertiary indicators were 
deleted (good character, optimistic, arrange treatment 
plan for children, care of children during illness, prog-
nosis follow- up and reasonable arrangement of priorities), 
14 tertiary indicators were merged to 7 indicators, and 
3 tertiary indicators were added, forming 14 secondary 
indicators and 73 tertiary indicators. In the second round 
of expert consultation, six tertiary indicators were deleted 
according to the boundary value method (see table 5), 
while after the focus group interview with experts to 
remove some indicators and from the perspectives of resi-
dents’ actual ability in Chinese medical environments, the 
experts strongly recommend retaining the indicators (see 
the Index deletion analysis section). The STPR compe-
tency index system was finally formed with 5 primary indi-
cators, 14 secondary indicators and 73 tertiary indicators.

Final index system with weights
The AHP method and the per cent weight method were 
used to determine each indicator’s weight in the STPR 
competency evaluation index system (see table 5). The 
primary indicators were as follows: (1) professional 
quality: possesses responsible medical professionalism, 
with professional ethics and humanities; (2) knowledge 

Table 2 Judgement basis and the degree of influence

Judgement basis

Degree of influence

Small
(0)

Medium 
(0.5)

Large 
(1)

Practical experience (0.4) 0 0.20 0.40

Theoretical analysis (0.3) 0 0.15 0.30

Understanding of peers (0.2) 0 0.10 0.20

Insight (0.1) 0 0.05 0.10

Total 0 0.50 1.00
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and skills: have sufficient knowledge and skills in basic 
medicine, clinical medicine and related disciplines, and 
apply them to clinical practice; (3) communication and 
cooperation: fully cooperates with children and their 
families, medical teams and other medical personnel 
to obtain effective information and preferably provide 
medical services; (4) teaching ability: actively provides 
medical education to other medical personnel, chil-
dren and their families and the public; and (5) lifelong 
learning: constantly learns, self- reflects and improves in 
practice to meet the needs of medical development and 
self- development.

DISCUSSION
The competency index system is significant in that it 
provides ideas and approaches to training of physicians 
and to further innovate the system. In this study, the 
Delphi method was used to construct a competency index 
system for paediatric residents following the characteris-
tics and quality requirements for paediatric residents in 
China to better guide STPR in order to achieve the goal 

of real standardisation in China. Our study proposed a 
three- level indicator STPR competency index system, 
of which the classification and description of abilities 
are clearer and more specific, and the clinical skills are 
more suitable to China’s paediatric residents. This study 
also provides a theoretical reference to better the STPR 
training system and to improve the overall level of paedia-
tricians’ medical service quality and supply in China.

Index weight analysis
The weight sequence of the primary indicators in 
this study is as follows: professional accomplishment 
(0.3187), knowledge skills (0.2734), communication 
and cooperation (0.1986), lifelong learning (0.1302), 
and teaching ability (0.0791). Of the primary indica-
tors, ‘professional quality’ and ‘knowledge and skills’ 
have the two largest weights, indicating that STPR in 
China has strengthened doctors’ education on profes-
sionalism and that training is progressing towards the 
double improvement mode of clinical knowledge and 
skills and professional quality. With the development 
of medicine, medical education has gradually changed 
from ‘focusing on natural science knowledge and 
clinical skills’ to ‘providing medical services based on 
patient needs’.38 Many scholars believe that the inclu-
sion of humanities in medical education can accelerate 
this development; therefore, it is crucial to cultivate resi-
dents’ professionalism.39 In the context of a ‘Healthy 
China’, medical professional quality has been recently 
emphasised, and experts have pointed out that students 
need not only strong clinical theoretical knowledge 
and excellent clinical skills, but also excellent medical 
humanities and professional ethics.40 41 Communica-
tion is an effective way to express medical humanities 
spirit to patients. Mature guidelines and evaluation 
scales that improve doctors’ communication skills exist 
internationally.42 43 In recent years, China had adopted 
many measures to improve patient safety, medical care 
quality, medical team cooperation and doctor–patient 
communication.44 Good communication and coopera-
tion contribute to clinical decision- making and team-
work, which are crucial in managing medical affairs 
and improving medical work efficiency and patients’ 
medical experience.42 43 The cultivation of comprehen-
sive and multilevel communication skills is a corner-
stone for residents to comprehensively develop and 
adapt to the modern medical transformation model.

Table 3 Coordination factors of expert consultations

First round Second round

Importance Feasibility Sensitivity Importance Feasibility Sensitivity

Kw 0.277 0.311 0.321 0.264 0.287 0.371

χ2 155.192 173.890 179.816 236.385 281.684 352.061

P value <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Kw, Kendall’s W coefficient.

Table 4 Demographics of the Delphi survey experts

Participants n %

Gender Male 4 25.00

Female 12 75.00

Age (years) 36–45 1 6.25

46–55 10 62.50

56–65 5 31.25

Qualification Undergraduate 2 12.50

Master’s 8 50.00

PhD 6 37.50

Professional title Senior deputy 5 31.25

Senior 11 68.75

Profession Standardised training 
management

3 18.75

Paediatric 13 81.25

Working years 11–15 1 6.25

16–20 5 31.25

21–25 2 12.50

26–30 3 18.75

30+ 5 31.25



6 Wang Y, et al. BMJ Open 2021;11:e041741. doi:10.1136/bmjopen-2020-041741

Open access 

Table 5 STPR competency index system and weights

Primary indicators Secondary indicators Tertiary indicators Weights

1. Professional quality 
0.3187

1.1 Professional ethics 0.1520 1.1.1 Abide by the laws and medical ethics principles 0.0514

1.1.2 Focus on child, respect the child and their 
family members

0.0514

1.1.3 Respect colleagues 0.0492

1.2 Professionalism 0.0779 1.2.1 Responsibility and initiative in work 0.0141

1.2.2 Dedicated spirit* 0.0136

1.2.3 Ability to withstand pressure 0.0131

1.2.4 Arrange time reasonably 0.0124

1.2.5 Adequate mental and physical strength 0.0124

1.2.6 Adapt to new environment quickly 0.0123

1.3 Humanities 0.0888 1.3.1 Love the child, care for the children* 0.0304

1.3.2 Have empathy and respect parents’ willingness 0.0292

1.3.3 Cultivation of humanistic knowledge 0.0292

2. Knowledge and skills 
0.2734

2.1 Theoretical knowledge 
0.0820

2.1.1 Comprehensive utilisation of knowledge 
reserves

0.0413

2.1.2 Apply knowledge of physiology, pathology and 
pharmacology

0.0407

2.2 Clinical skills 0.0821 2.2.1 Recognition of critical patients 0.0028

2.2.2 Collect medical history 0.0027

2.2.3 Physical examination 0.0027

2.2.4 Standardised medical records 0.0027

2.2.5 Prescribe a medical order (preliminary 
formulation/selection of treatment plan)†

0.0027

2.2.6 Analysis of test results (blood, urine, stool 
routine)

0.0027

2.2.7 Convulsive management 0.0027

2.2.8 Cardiopulmonary resuscitation 0.0027

2.2.9 Knowledge of rational medication (including 
antibiotics) and fluid rehydration

0.0027

2.2.10 Master and use the aetiology, pathogenesis 
and clinical manifestations of common diseases

0.0027

2.2.11 Diagnosis and differential diagnosis of 
common diseases†

0.0027

2.2.12 Participate in ward rounds of superior doctors 
and record

0.0027

2.2.13 Accurately select auxiliary inspection items 0.0026

2.2.14 Explain illness (sign the informed consent)† 0.0026

2.2.15 Emergency management (respiratory failure, 
intracranial hypertension, hypoglycaemia)

0.0026

2.2.16 Bone marrow puncture 0.0026

2.2.17 Lumbar puncture 0.0026

2.2.18 Thoracic puncture 0.0026

2.2.19 Master the prevention and treatment of 
common diseases

0.0026

2.2.20 Evaluation of therapeutic effect 0.0026

2.2.21 Treatment risk assessment 0.0026

2.2.22 X- ray film interpretation 0.0025

Continued
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Primary indicators Secondary indicators Tertiary indicators Weights

2.2.23 Analysis of other inspection results (screening 
of blood gas, blood biochemistry, electrolytes and 
poisons)

0.0025

2.2.24 Abdominal puncture 0.0025

2.2.25 Interpretation of CT results 0.0024

2.2.26 Indwelling gastric tube and gastric intubation 0.0024

2.2.27 Arteriovenous puncture 0.0024

2.2.28 Arrange consultation and referral 0.0024

2.2.29 Interpretation of blood smear‡ 0.0023

2.2.30 Endotracheal intubation 0.0023

2.2.31 Independent practice (outpatient)‡ 0.0023

2.2.32 Interpretation of bone marrow slices‡ 0.0022

2.3 Clinical thinking and 
decision- making 0.1093

2.3.1 Observation of children’s condition changes 0.0380

2.3.2 Accurately collect and use paediatric disease 
information*

0.0369

2.3.3 Critical thinking for establishing diagnostic 
hypothesis and differential diagnosis

0.0344

3. Communication and 
cooperation 0.1986

3.1 Doctor–patient 
communication 0.0993

3.1.1 Accurately understand and judge the condition 
and presentation of children

0.0253

3.1.2 Fully explain the illness with parents, comfort 
their anxiousness and gain the trust†

0.0250

3.1.3 Relieve children’s emotional resistance 0.0247

3.1.4 Understand the types of children and their 
parents and communicate well with them

0.0243

3.2 Teamwork 0.0993 3.2.1 Timely request superior guidance 0.0254

3.2.2 Accurate handover of work and disease with 
colleagues

0.0252

3.2.3 Good communication between colleagues and 
superiors

0.0246

3.2.4 Reasonable arrangement of department 
resources (the main class is responsible for 
maintenance and arrangement of beds)

0.0241

4. Lifelong learning 
0.1302

4.1 Scientific research 
capabilities 0.0377

4.1.1 Ability to consult and use literature 0.0082

4.1.2 Establish scientific research thinking and critical 
thinking

0.0079

4.1.3 Writing papers 0.0077

4.1.4 Participate in scientific research projects 0.0073

4.1.5 Participate in clinical drug trials and clinical 
trials related to special professions‡

0.0066

4.2 Exchange study 0.0498 4.2.1 Participate in case discussions, lectures and 
teaching rounds

0.0171

4.2.2 Display and share learning achievements 0.0168

4.2.3 Participate in exchange and learning between 
domestic and foreign institutions

0.0159

4.3 Continuing education 
0.0427

4.3.1 Participate in clinical skills training 0.0144

4.3.2 Learn new knowledge 0.0142

4.3.3 Participate in academic conferences, lectures 
and so on†

0.0141

Table 5 Continued

Continued
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Research has shown that residents’ lack of autonomy, in 
terms of uncertain course schedules, heavy clinical work 
and insufficient financial support, affect the development 
of lifelong learning and teaching ability,45 46 especially 
with regard to paper writing and statistical analysis.47 In 
China, the increasing pressure on paediatric medical 
service has led to the inevitable problem of work–study 
contradiction. However, previous studies have shown 
that medical development depends on medical knowl-
edge innovation and indepth medical research; thus, 
STPR should encourage residents to participate in clin-
ical teaching and academic activities and cultivate scien-
tific research thinking skills.48 49 The experts in this study 
suggest that paediatric residents should actively learn and 
accept new knowledge and technologies to better adapt 
to the rapidly changing social environment and to be well 
prepared for the rapid, modern, interdisciplinary medi-
cine development under the global knowledge network 
platform.

Index deletion analysis
The six tertiary indicators were deleted in this study. With 
regard to ‘blood smear interpretation, bone marrow inter-
pretation’, some experts claimed that only haematology/
oncology doctors have more opportunities to practise this 
indicator and recommended that it should be included in 
the future specialist standardised training stage; however, 
according to expert discussion, residents should still have 
comprehensive paediatric capabilities. Because Chinese 
children’s medical resources are mainly provided by the 
paediatrics department in general hospitals and there 
are few specialty hospitals for children,19 20 the skills 
and ability to interpret blood smears and bone marrow 
should be included at this stage to ensure quality service 
from general paediatric residents. Regarding ‘indepen-
dent practice (outpatient)’, the experts claimed that 
patient–doctor relationships and results- based evaluations 

had reduced residents’ autonomy; however, they cannot 
change the requirement that residents should have inde-
pendent practice ability. Future training could apply simu-
lation teaching for residents to be fully prepared.50 With 
regard to the indicators ‘provide information or training 
to other health practitioners (eg, other physicians, nurses, 
pharmacists, medical technicians and other support staff)’, 
‘participate in various clinical experiments and trials’ and 
‘participate in the exchange study of domestic and foreign 
institutions’, our experts considered that, although STPR 
should refer to clinical behaviour, residents should be 
familiar with the above three aspects according to their 
study situation. Thus, the above six indicators were 
retained according to experts’ opinions.

Strengths and limitations of this study
This study fully incorporated the indicators of the existing 
STR and STPR competency models and developed a 
competency index system suitable to China’s paediatric 
residents. The vast literature reviews and behavioural event 
interviews have ensured the comprehensiveness and repre-
sentativeness of the indicators, which reflect the current 
status of STPR in China. The selection of experts from all 
over the country ensured the authority and validity of the 
Delphi survey data. However, an interview to collect compe-
tence indicators was not conducted among paediatric 
patients because they were immature to explain themselves 
clearly. So during the expert consultations, we empha-
sised that they should select indicators from the patients’ 
aspect. The index system has not been implemented in a 
large sample of paediatric residents, and the reliability and 
validity of the competency indicators will be further veri-
fied by the research team in subsequent research.

CONCLUSION
The construction of the STPR educational competency 
index system was not only related to the improvement 

Primary indicators Secondary indicators Tertiary indicators Weights

5. Teaching ability 
0.0791

5.1 Clinical teaching 0.0520 5.1.1 Teaching interns 0.0263

5.1.2 Assist attending physician in teaching† 0.0257

5.2 Medical science 0.0149 5.2.1 Educate children and their families about 
disease knowledge to prevent and treat diseases

0.0076

  5.2.2 Provide the public with certain health education 
and children healthcare knowledge†

0.0073

5.3 Cross- professional 
education 0.0122

5.3.1 Provide information to or conduct training 
of other health practitioners (eg, other specialist 
physicians, nurses, pharmacists and other auxiliary 
personnel)‡

0.0122

*For the new indicators after the first round of expert consultation.
†For the merged indicators after the first round of expert consultation.
‡For the indicators that do not conform to the boundary value range in the second round of expert consultation but are kept as recommended 
by experts.
STPR, standardised training of paediatric resident.

Table 5 Continued
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of medical treatment, teaching and scientific research 
level, but also to the sustainable development of social 
medical services. Based on the Delphi method, this study 
finally formed the first paediatric resident competency 
evaluation index system in China and determined the 
weight of each indicator with scientific and application 
values. This index system highlights the combinations of 
medical theory and clinical practice, clinical ability and 
humanistic communication, and professional quality and 
medical ethics. Additionally, it specifically clarifies the 
connotation of each element to explicitly guide prac-
tical work, fills the research gap on the evaluation index 
system for paediatric residency in China, and provides 
a reference for better training of paediatricians in diag-
nosis and treatment.
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