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Background: The aim of this review was to explore the quality assessment checklists development methods
in previous researches using standardized patients (SPs), as well as to propose an evidence-based checklist
development procedure for quality assessment of common conditions in primary health care (PHC) settings.
Methods: We conducted a systematic review of studies that described checklist development method and
extracted the methodology in terms of the developer, the basis and processes. Based on that, we formulated the
development procedure according to the recommendations of the WHO Handbook for Guideline Development.
Results: We identified a total of 13 articles, and proposed the following five key steps: (I) forming a
multidisciplinary team; (II) selecting and evaluating relevant references; (III) extracting medical information
and forming the basic items; (IV) clinical expert consensus on the items; and (V) pre-testing the item pool
and determining final items.

Discussion: SP has been proven to be an effective method to assess performance in practice. There are still
some deficiencies in the developing of case-specific checklists using SPs. To ensure the validity and reliability

of checklists, the development processes need to be more standardized and procedural.
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Introduction

Primary health care (PHC) institutions act as cornerstone
in national health systems. They usually play a major role in
achieving universal health coverage (UHC) and many other
Sustainable Development Goals (SDGs) (1). By investing
in the PHC system through comprehensive reforms, China
has undoubtedly made a great improvement in expending
access to basic clinical care and public health services (2).
However, challenges in primary care still remain,
particularly in the education and qualifications of workforce
(2-5), quality of care (6) and the application of scientific
quality assessment tools (7). Taking hypertension treatment
as an example, high-value antihypertensive medications are
prescribed only rarely in Chinese PHC settings, although
being affordable and recommended by guidelines (8).

Various methods have been used to assess whether
health services meet acceptable levels of quality worldwide,
and current methods have significant limitations as well
as strengths (9). Previous researches have shown that care
measured through direct observation is generally assumed
to be of much higher quality in most contexts because
providers are aware they are being assessed (10,11). Indirect
methods to check the behaviors include medical chart
review, retrospective surveys and case presentations (12).
In developed countries, these indirect methods are feasible
in practice. In less developed countries, however, this may
be limited due to incomplete, inconsistent or even non-
existent medical records, particularly at public ambulatory
care facilities. Although these methods are often used, few
empirical researches have shown their validity for measuring
the quality of health services delivering (13). For these
reasons, it is necessary to use other means of obtaining data
for the evaluation of quality.

Standardized patients (SPs) are individuals who pretend to
be patients in a standardized and consistent way in a formal
examination setting, or in an unannounced clinical practice
to assess the performance of medical workers (14,15). This
approach has been used to simulate clinical encounters for
decades, despite its high cost (16), and it was commonly used
in medical education and examination (17). A recent review
of the SPs highlights that the types of studies conducted so
far including the assessment of medical workers’ knowledge,
medical skills and communications practice, etc. (18-27).
SPs method has been proven to be an effective and reliable
method to assess performance (28-31). And it usually reports
the performance of medical workers on a checklist, which can
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be generic or case-specific (20,21,30). A checklist of items
and standardized answers to questions that the providers
may ask can support the conduction of high-quality SPs
studies (32,33). Recently, the number of studies with SPs has
constantly grown. However, gaps in the reporting of checklist
development methods remain to a certain extent, including
the failure to base on high-quality evidence, and lack of
validation by multidisciplinary experts, etc.

As part of the ongoing ACACIA Study that will use SPs
to assess the quality of primary care across 7 provinces
of China (34,35), this research aims to investigate and
summarize the procedure and methodology of the current
SPs checklist development. Our study focuses on three main
aspects: who developed the checklist, what development
procedure was used, and whether the development process
was evidence-based or generated through consensus
procedures. And proposed a detailed method on how
to standardize the development process of checklists.
We present the following article in accordance with the
PRISMA reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-712).

Methods
Search strategy

The following six electronic databases were searched:
MEDLINE (via PubMed), Cochrane Library,
Epistemonikos, CNKI (China National Knowledge
Infrastructure), WanFang Data and CBM (China Biology
Medicine disc) up to December 31, 2019. The main terms
were “standardized patient” and “simulated patient” (The
details of the search strategy can be found in Appendix 1).
In addition, we screened the references lists of all included
publications manually for further potential studies. Only
studies written in English and Chinese were included.

Inclusion and exclusion criteria

We included all studies that assessed the behavior of medical
staff during diagnosis and treatment, meanwhile described
the checklist development information (at least include one
of the three aspects about checklist developers, development
basis, and development process). The following types of
studies were excluded: (I) redundant studies; (II) research
unrelated to SPs; and (III) research using SPs for teaching
and evaluation of medical students’ clinical practice ability.
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Figure 1 Study flow diagram.

Study selection and data extraction

After eliminating duplicates, two reviewers screened all
titles, abstracts and full texts independently. Discrepancies
were settled by discussion or consultation with a third
reviewer. We developed a standardized form for data
extraction including basic information on first author,
publication year, research sites, target conditions, settings,
checklist developers, basis and process. Information
regarding the basis of the checklist development could be
guidelines (36), standards (37) or others that mentioned in
the publications.

Statistical analysis and checklist development
methodology

By summarizing the methodological information of
the checklist development, that is, we would take some
procedures as key steps if more studies have adopted them.
Meanwhile, according to the recommendations of the WHO
Handbook for Guideline Development (38) and the “6S” model,
which is often used to identity the best evidence for a
clinical issue (39), we further verified and supplemented the
initial key steps, and proposed the final key steps eventually.
The “6S” pyramid model was proposed by Dicenso ez 4/. in
2009, which includes six levels from top to bottom: systems
(e.g., computerized decision support systems), summaries
(e.g., evidenced-based clinical practice guidelines), synopses
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of syntheses (e.g., ACP Journal Club), syntheses (e.g.,
systematic reviews), synopses of studies (e.g., evidenced-
based abstraction journals) and studies (e.g., original articles
published in journals). Clinical evidence can be indexed
sequentially until reliable and valid evidence was obtained at
a certain level (39).

Results
Literature search results

The database search yielded 11,902 publications. After
deduplication (n=3,676), the abstracts of 8,226 articles were
reviewed and 34 potentially eligible articles were identified.
Thirteen articles (20,21,30,40-49) were included eventually

(Figure 1).

Basic information

Basic information of the included studies is presented in
Table 1. Ten out of the 13 included studies were conducted
in high income countries: four in the United States, two in
Australia, and one in Germany, Canada, the Netherlands
and Qatar each. Two studies were conducted in upper-
middle income countries (China and South Africa). One
study was from lower-middle income country (India).

The number of conditions reported in each study varied
between one and four. The heath conditions covered
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Table 2 Five key steps to develop treatment quality assessment
checklist for studies using SPs

Step Main content

1 Forming a multidisciplinary team

» Checklist development group (“Group A”)

* Clinical expert consensus group (“Group B”)
2 Selecting and evaluating relevant references

* Literature reviewers

* Databases to retrieve

* Time frame of literature search

* Search terms

* Inclusion criteria

* Literature screening

* Quality evaluation and inclusion of final literature

3 Extracting medical information and forming the basic
items

4 Clinical expert consensus on the items

5 Piloting the item pool and determining final items

SPs, standardized patients.

the circulatory system (hypertension, coronary artery
disease, cardiovascular disease and angina), respiratory
system (chronic obstructive pulmonary disease, asthma
and bronchitis), digestive system (diarrhea, dysentery and
gastropathy), endocrine system (childhood obesity and
diabetes) and urinary system (urinary tract infection). Other
conditions included headache, depression, lower back pain
and shoulder pain. Most of the conditions were common
diseases without complications, except for three complex
chronic diseases in the study by Calhoun et 4/. (40) and the
other four conditions in the study by Glassman ez /. (30).
The latter one developed two case scenarios—basic and
complex for each condition. The most common conditions
assessed in the studies were headache and diarrhea.

Case checklist development methodology

Ten of the 13 studies reported the specific checklists
developer, but the number and background of the
panelists varied. The majority of the experts were medical
professionals, such as PHC providers, general practitioners,
medical workers, and condition-specific specialists. Three
studies did not report the checklist developers (Table I).

© Annals of Palliative Medicine. All rights reserved.
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Six out of the 13 studies reported having employed
condition specific guidelines as the basis for diagnosis and
treatment checklist development. Four studies developed
the checklist according to corresponding standards. For
the remaining three articles, one used a medical database as
the basis of the checklist, while the other two based on the
existing tools. Six studies did not report the process of how
the team formulated the checklist. The rest of the studies
developed the checklists through expert consensus, review,
adaptation, discussion and validation, etc.

Methods and process of checklist development

Based on the results of the review, we proposed five key
steps for development of quality assessment checklists in

studies using SPs (Tuble 2).

Forming a multidisciplinary team
We recommend to set up a multidisciplinary team. The
expert team should include methodologists and clinicians
with expertise in public health and evidence-based medicine,
and the number of team members can be adjusted according
to specific cases. They should work as the following two
working groups:

% Group A is the diagnostic and treatment checklist
development group (three to four experts). The
group should include one or two instructors to
coordinate the project related issues, and two
methodologists with expertise in evidence-based
medicine who are responsible for retrieving the
literature, evaluating the quality of the retrieved
studies and extracting the checklist of target
conditions.

% Group B, the clinical expert consensus group
(six to seven experts) should include specialists
in all relevant areas of the target disease, whose
education, experience, region and gender also
need to be considered. They are responsible for
discussing and reaching consensus on the checklist

items proposed by Group A.

Selecting and evaluating relevant references

We recommend that groups A and B work together to
discuss and formulate a scheme for the retrieval, selection
and evaluation of the literature on the target disease.
The following principles are recommended for literature
selection and evaluation.

Ann Palliat Med 2021;10(7):8232-8241 | https://dx.doi.org/10.21037/apm-21-712
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Table 3 Justifications for selecting each database

Database Reasons for selection

WanFang Since 2008, the database exclusively includes all
Data journals of the Chinese Medical Association (51,52)

Medlive The largest clinical disease information service
platform in China, which brings together the latest
domestic and international guidelines and expert
consensus recommendations, and provides links for
the latest domestic and international guidelines and

interpretations as well as translations of guidelines

MEDLINE MEDLINE provides bibliographic indexes and
abstracts of more than 4,300 major biomedical
journals from more than 70 countries around the
world since 1950, and also provides partially free or
paid full-text links (50)

GIN All three databases contain international
NICE authoritative guidelines
WHO

DynaMed Two authoritative databases of evidence-based

UpToDate medicine in the world

Literature reviewers

Two of the researchers in Group A should search the
literature independently and then cross-check their results.
Discrepancies can be settled by discussion or consultation
with a third reviewer.

Databases to retrieve

According to the “6S” model, we recommend to search
the following international databases: MEDLINE (50),
Guidelines International Network (GIN), National
Institute for Health and Care Excellence (NICE), World
Health Organization (WHO), DynaMed, and UpToDate
(Table 3). Since the context is to develop checklists to be
used in China, WanFang Data (51,52) and Medlive are also
recommended to be searched. The latest version of relevant
textbooks should also be searched.

Time frame of literature search

We recommended to limit the period of literature search
to the last five years to assure the timeliness of the included
evidence. The time frame can be adjusted according to
specific target conditions and the corresponding literatures.
Search terms

The search should include search terms relevant for
the target diseases; search terms to identify guidelines,
systematic reviews and diagnostic tests; as well as other
relevant terms, such as language, year and type of the article.

© Annals of Palliative Medicine. All rights reserved.
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Inclusion criteria

Inclusion criteria for the literature should contain eligible
guidelines and consensus, systematic reviews, and studies
on diagnostic and treatment for target diseases sequentially.
Followed by the quality evaluation of included studies,
as shown in the “quality evaluation and inclusion of final
literature” below. Literature can be retrieved according to
the general principles: If eligible high-quality guidelines
can be retrieved, then there is no need to search consensus,
systematic reviews or the lower-level literatures unless
the upper-level literatures cannot answer the diagnostic
and treatment problems of target diseases. Otherwise, it is
suggested to continue to search for other levels of eligible
studies in order until the diagnosis and treatment of the
target disease can be answered.

Literature screening

"Two researchers in Group A should screen the literature
the following way. After removal of duplicates, they should
screen all titles and abstracts independently. When studies
are deemed eligible, the researchers should then obtain full
texts and perform further screening. Disagreements can be
settled by discussion or consultation with a third reviewer.
Quality evaluation and inclusion of final literature
Appraisal of Guidelines for REsearch & Evaluation 11
(AGREE1I) (53), A MeaSorement Tool to Assess systematic
Reviews (AMSTAR) (54) and QUality Assessment of
Diagnostic Accuracy Studies-2 (QUADAS-2) (55) should
be used for evaluating the methodological quality of the
preliminary included guidelines, systematic reviews and
diagnostic tests, respectively. Although some studies may
meet the initial “inclusion criteria”, if they are found to be
of low-quality or there are large defects, they should be
eventually excluded and continue to search for other high-
quality studies that meet the requirements.

Extracting medical information and forming the basic
items

"Two researchers in Group A should extract the information
of the included literature independently using a pre-defined
information extraction form, which includes details related
to diagnosis and treatment of the target disease. After the
summary, a preliminary pool of items for the diagnosis and
treatment checklist should be formed.

Clinical expert consensus on the items

We recommend to conduct two to three rounds of group
discussion and expert consultation to achieve consensus
among clinical experts on the items of target disease diagnosis

Ann Palliat Med 2021;10(7):8232-8241 | https://dx.doi.org/10.21037/apm-21-712
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and treatment checklist. The process can be made more
efficient by using electronic questionnaires and telephones or
internet communication (e.g., e-mail, WeChat).

Pre-testing the item pool and determining final items
After gathering all expert opinions, the researchers can
select two to three community medical institutions for pre-
testing the checklist. During the pre-test, investigators need
to make detailed records on facts such as whether the item
was needed to be explained, how it was explained, whether
the clinician could understand Mandarin, whether the item
was understood ambiguously, and whether and how many
times the item was needed to be repeated. According to the
results of the pre-test, the researchers can further refine the
items and then form the final checklist.

Discussion

SPs have long been used in assessing the competency of
medical students/workers and in evaluating the performance
of healthcare providers’ real practice (56-58). However,
gaps in the developing of checklists for SPs examinations
of medical workers’ performance still remain. We found
13 articles that met our selection criteria, and our systematic
review investigated and summarized the procedure and
methodology of the current SPs checklist development.
Based on the recommendations of the WHO Handbook for
Guideline Development (38), we proposed five key steps for
the checklist development for the diagnosis and treatment
of common conditions in PHC settings.

SPs can be used as a needs-assessment tool, or a
summative method to assess the performances of interns,
residents, fellows, or specialists (59). When conducting a
SPs project, checklist development is the most important
step, evidence-based high-quality checklist is the
prerequisite for writing a case script and setting scoring
criteria (60). Our review found that, while some researches
had based the contents of checklists on literature data, it was
not clear whether a systematic literature search had been
conducted (20,21,40-43,46). When checklists are based on
data from the literature, we recommend to use evidence-
based data. Unfortunately, only part of the included studies
described this development process, most of them did not
mention it in details. In the second step proposed in this
study, we have pointed out that we need to search relevant
references systematically, and use quality evaluation tools to
evaluate the risk of bias of the included studies accordingly,
e.g., AGREE II (53) and AMSTAR (54) could be used

© Annals of Palliative Medicine. All rights reserved.
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for evaluating the methodological quality of the included
guidelines and systematic reviews respectively. Only on the
basis of evidence of low-bias-risk, can we get a high-quality
checklist. Standardization is not only important in SPs
studies, but also in real practice. Standardized diagnosis and
treatment checklists can help to evaluate unnecessary and
inappropriate diagnoses and treatment, and promote the
effective use of primary medical resources and optimize the
time and costs of diagnosis and treatment.

Further, in the five-step methods we proposed, the
information on diagnosis and treatment based on high-quality
research should be extracted first, and the final checklist items
should be formed through a discussion of a multidisciplinary
expert group. WHO handbook for guideline development (38)
and previous studies about the development of guidelines
suggested that the guideline development working group
should be multidisciplinary and representative (61).
In multidisciplinary aspects: members must include clinical
experts and guideline methodologists, as well as experts
in relevant fields such as epidemiology, health economics,
ethics, law and other related fields according to different
guidelines. In representational aspects: gender, geography,
institution and qualifications of the members should be taken
into account (61). Due to the complexity of clinical practice,
we recommend to involve multidisciplinary focus group
discussion method and Delphi method to conduct clinical
expert consensus of the target conditions.

This is the first article about the methods to develop
quality assessment checklists for commonly-occurring
conditions in the context of PHC. However, checklist
validation and weighted scoring method in practice was out
the scope of this study. Future researches need to explore
whether and how to weight the items of the checklist.
Although this research aims to develop quality assessment
checklists for real practice in PHC using SPs. This study
also has some limitations. Due to the few SP-related
keywords in indexing, some articles may not be identified.
Another limitation of our study was that it only included
articles published in English and Chinese, which could
introduce publication bias.

Actually, our checklist development method can also
be applied to other application areas of SPs. For example,
when using SPs to measure competence in medical
education, our proposed five-steps method could also
be used. Through the synthesis of high-quality evidence
and consensus of relevant professionals, a more scientific
evaluation checklist can be developed to a certain extent.
Nevertheless, the checklist may be influenced by various
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ways in practice, which are not only related to the technical
aspects of diagnosis and treatment, but also involve social,
economic, legal and other factors (62). Therefore, in order
to establish more standardized quality assessment checklists
in SPs studies, we should mobilize all forces of the research
community and adopt a more comprehensive approach to
ensure the practicality and accessibility of checklists.

Conclusions

In conclusion, SP has been proven to be an effective method
to assess performance in practice. Gaps in the developing
of case-specific checklists for SPs examinations of medical
workers’ performance still remain, including the failure to
conduct systematic literature searching and evaluation, and
lack of a multidisciplinary expert group for consensus and so
on. To ensure the validity and reliability of medical workers’
performances that use SPs, the development processes for
the checklists need to be more standardized and procedural.
Only in this way can researchers use the SPs to truly and
reliably assess the quality of primary medical services,
thereby providing decision-making basis for health policy
makers and promoting the rational use of health services.
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Supplementary

Search strategy
MEDLINE (N=2800)

#1  "standardized patient*"[Title/Abstract]
#2  "simulated patient*"[Title/Abstract]
#3 OR/1-2

Cochrane Library (N=1326)

#1  "standardized patient*"[d, ab, kw]
#2  "simulated patient*"[ ti, ab, kw]
#3 OR/1-2

Epistemonikos (N=189)

#1  "standardized patient*"[Title/Abstract]
#2  "simulated patient*"[Title/Abstract]
#3 OR/1-2

CNKI (N=2853)

#1 "IREMREA [ R
0 ERRA A
# PR [ ]
#4 BN ]

#5 OR/1-4

CBM (N=1987)

#1. "IREMRA B ATFE  H5]
#2. "EIBA [ EAFE H8E]
#3. "IRENERE[ERATE S8
#. "RNEE [ FREFE 8]

#5. OR/1-4

Wanfang (N=2747)

#1 " EREMEA [ ER
#2 "RRAEA [ EA
# AREEBE [/
#4 EEE R
#5 OR/1-4
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