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Introduction

Anesthesiology plays a critical role in the diagnosis and 
treatment of diseases; therefore, the study of anesthesiology 
is an important part of medical education. However, as 
a subject, anesthesiology relies on a complex knowledge 
system with difficult content, and teaching this content 
can be challenging (1). In recent years, anesthesiology 

teaching has benefitted from the introduction of new 
teaching modes. One of these modes, case analysis teaching, 
is now frequently used in anesthesia education (2). For 
example, the case analysis teaching method and simulation 
teaching method are all good teaching methods. Among 
them, the most effective is the case analysis teaching 
method. Case analysis teaching can help students master 
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curriculum knowledge and can shorten the transition time 
from knowledge acquisition to the development of clinical 
skills, allowing students to adapt to the needs of future 
clinical work (3). The use of case analysis in anesthesiology 
education enables students to master anesthesia procedures 
during their studies and provides opportunities to discover, 
analyze, and solve problems, laying a strong foundation 
for future clinical anesthesia work (4). In addition, 
case analysis teaching can improve students’ interest in  
learning (5). Case analysis relies on active learning rather 
than the negative passive teaching of a teacher speaking 
and students listening. Such a learning mode encourages 
students to think independently in order to correctly solve 
problems, which can deepen students’ understanding of 
curriculum knowledge (6,7). Case analysis is conducive to 
the consolidation of knowledge (8). By applying learned 
knowledge in practical situations, students can form 
their own knowledge network and transform theoretical 
understanding into active learning and problem solving, 
which in turn accelerates their acquisition of new 
knowledge (9,10). Case analysis connects theory with  
practice (11). When students are given the opportunity to 
apply curriculum knowledge to real-world situations, they 
can actively participate in teaching, instead of passively 
learning (12). Students learn theoretical knowledge to 
solve practical problems that may arise in the clinic, and 
linking this theory with practice promotes the mastery of 
knowledge (13,14). Although the case analysis teaching 
method showed various advantages, related research in 
China started relatively late. There is a lack of accurate, 
reliable, and effective summary and analysis of its specific 
effects.

Studies have shown that case analysis teaching has 
achieved good results in medical education, enabling 
students to apply their knowledge in practical work. 
Given the importance of anesthesiology in medicine, it 
is important to study the influence of this teaching mode 
on anesthesiology students. In this meta-analysis, we 
analyzed 3 previous studies to systematically assess the 
influence of case analysis teaching on students in clinical 
anesthesia education. Our study provides an important 
theoretical basis and support for the effective teaching 
of clinical anesthesia. We present the following article 
in accordance with the PRISMA reporting checklist 
(avai lable at  https://apm.amegroups.com/art ic le/
view/10.21037/apm-21-3832/rc).

Methods

Literature retrieval

A comprehensive systematic review was conducted as 
per the Cochrane Handbook for Systematic Reviews 
of Interventions. PubMed was searched for literature 
involving patients with atopic dermatitis using the 
keywords “Case Analysis Teaching”, “Clinical Anesthesia”, 
“Effect Analysis”, and “Effectiveness”. The included 
literature was related to the pathogenesis of atopic 
dermatitis.

Literature inclusion and exclusion criteria

The inclusion criteria were as follows: (I) randomized 
controlled trials (RCTs) on the influence of case analysis 
teaching in clinical teaching; (II) the experimental group 
adopted case analysis teaching, and the students in the 
control group received another teaching method; (III) 
observation indicators involved pre- and post-class teaching 
scores and students test scores; and (IV) literature with 
complete data.

The exclusion criteria were as follows: (I) summary, case 
reports, and other documents; (II) repeatedly published 
reports; (III) observation indicators were missing; and (IV) 
Chinese literature.

Literature screening

Two researchers read the title and abstract first. Any 
inconsistencies were solved by discussion or inviting 
another researcher for arbitration. When the title and 
abstract met the requirements, the researchers then read 
the full text. Duplicates were deleted using NoteExpress 2.0  
(http://www.inoteexpress.com/index.htm). 

Data extraction

Two researchers extracted relevant information from all 
eligible studies, including the author, publishing year, 
sample size, age, country, gender, degree, and the course of 
the disease. If data were missing, the researchers contacted 
the original author via email to obtain the relevant data. 
If the data were not obtainable, the Cochrane evaluation 
manual was used to convert the data, such as calculating the 
standard deviation of continuous data.

https://apm.amegroups.com/article/view/10.21037/apm-21-3832/rc
https://apm.amegroups.com/article/view/10.21037/apm-21-3832/rc
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Quality evaluation

Quality evaluation was conducted using the “risk-
of-bias assessment” recommended by the Cochrane 
methodology. The evaluation included the following 7 
items: (I) which random method was used; (II) whether 
allocation concealment was adopted; (III) whether patients 
and researchers were blinded; (IV) the effect of the blind 
method; (V) whether the result data were complete; (VI) 
whether the results of the survey were credible; (VII) other 
biases. If a document satisfied the above 7 items, it had 
a small bias; if not, it had a high bias. If the above items 
were not mentioned, the bias was unclear. A score between 
1–3 points indicated low quality, and a score between 4–7 
indicated high quality.

Data extraction

In the Cochrane methodology, a forest plot is used to 
express the research results of each study by combining 
their confidence intervals (CIs). If there is no overlap 
between the CI of each study, there is no heterogeneity 
between the studies. Within acceptable heterogeneity, a 
random-effects model can be used in combination with a 
fixed-effect model for further subgroup analysis. The effect 
size of the subgroup is analyzed to identify which model to 
use. A sensitivity analysis is used to investigate whether a 
single study affects the total results of the combined studies. 
Studies affecting the total results are removed, and the 
remaining studies are combined to obtain the total results. 
Next, each study is compared with the total results. Studies 
are considered to have an impact on the results of the 
review in the following 2 cases: (I) if a study is deleted and 
the estimated value of the combined effect size is outside the 
95% CI of the combined effect size; (II) if a study is deleted 
and the results differ greatly. If a study has little influence 
on the overall results, its sensitivity is low, which indicates 
that the results obtained are stable and the conclusion is 
correct.

Statistical analysis

The RevMan 5.3 software (Cochrane, London, UK) was 
used to process the data, When I2 was <50% and P was 
>0.05, it indicated significant heterogeneity and the fixed-
effect model was used; when I2 was ≥50% and P was ≤0.05, 
it indicated no significant heterogeneity and the random-
effects model was used.  The combined effect assessment 

relied on mean difference (MD) or odds ratio (OR) and 
95% CIs, and then a forest plot was drawn to represent the 
results. Studies with large heterogeneity were eliminated, 
and the possible source of the heterogeneity was analyzed. A 
sensitivity analysis was then conducted. If an indicator was 
involved in ≥5 RCTs, it was necessary to evaluate publishing 
bias, and a funnel map was drawn.

Results

Literature retrieval results

A total of 1,131 related articles were retrieved in this study, 
including 453 from the PubMed database, 242 from the 
Embase database, and 436 from the Ovid MEDLINE 
database. First, 643 duplicates were eliminated. Then, after 
reading the titles and abstracts, 398 documents were further 
removed. Next, after reading the full text, 87 documents 
were eliminated, and finally 3 articles were included (15-17), 
as shown in Figure 1. The basic information of these articles 
is shown in Table 1.

Risk-of-bias evaluation

The Cochrane Handbook 5.3 was used to evaluate the risk 
of bias of the 3 documents (Figures 2,3), and the results were 
expressed using RevMan 5.3.

Theoretical test scores after anesthesia teaching

The index of students’ theoretical test scores after case-
based teaching was P<0.00001, I2=84%, so the random-
effects model was used. The results showed that there were 
differences between the 2 groups of students in theoretical 
test scores (MD =4.69, 95% CI: 0.96–8.42, P<0.00001; 
Figure 4).

Taking the students’ theoretical test scores as the index, 
the inverted funnel plot showed that the scatter points were 
roughly in the shape of a bottom-down funnel arranged 
symmetrically along the horizontal axis, indicating that 
publication bias was not obvious, as shown in Figure 5.

Pre- and post-class test scores 

Among the included studies, there were 2 articles that 
included a comparison of pre- and post-class scores. The 
total pre-class score index was P<0.00001, I2=91%, so the 
random-effects model was used. The results showed that 
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Figure 1 Literature retrieval flowchart.

Table 1 The basic information of the included literature

The first 
author and the 
publishing year

Sex Age Cases

IndicatorsExperiment group 
(male/female)

Control 
group 

Experiment group Control group
Experiment 

group
Control group

Farina C  
[2021] (15)

Unclear Unclear Unclear Unclear 17 19 Quiz, test, and 
student satisfaction 

survey scores

Kim TW  
[2019] (16)

Unclear Unclear Unclear Unclear 10 17 Cost analysis, 
scores on both 

the posttest and 
posttest 1 tests

Bi M [2019] (17) 12/28 16/24 25.91±4.17 26.15±3.92 40 40 Self-evaluation, 
satisfaction, 

examination results
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there were statistical differences in pre-class scores (MD 
=–0.32, 95% CI: –0.63 to –0.02, Z=2.09, P=0.04) and post-
class scores (MD =1.29, 95% CI: –0.81 to 3.38, Z=1.20, 
P=0.23) between the 2 groups. The total combined effect 
between the 2 groups had no statistical difference (MD 
=0.40, 95% CI: –0.36 to 1.17, Z=1.03, P=0.30), as shown in 
Figure 6. 

Taking the pre- and post-class scores as the index, the 
inverted funnel plot showed that the scatter points were 
roughly in the shape of a bottom-down funnel arranged 
symmetrically along the horizontal axis, indicating that 
publication bias was not obvious, as shown in Figure 7.

Discussion

Traditional teaching methods rely heavily on the teaching 
of theory and curriculum concepts (18). In this mode, 
the teacher explains theoretical knowledge and students 
passively accept this knowledge. Traditional teaching 
methods are not as effective as other teaching strategies in 
cultivating critical thinking skills in practical application. 
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Figure 2 Risk-of-bias evaluation of the included literature.
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Figure 3 Bar chart showing the risk of bias results of the included literature.

Figure 4 Forest plot of theoretical test scores after anesthesia teaching.
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Medical teaching involves many knowledge points, and 
the traditional teaching of this content is unengaging and 
does not promote problem solving, collaborative learning, 
or strategies for lifetime learning (19). For students, this 
leads to a reduced motivation to learn and a lack of self-
learning abilities. In contrast, case analysis teaching is a 
student-centered strategy that allows students to learn  
actively (20). The case-based method encourages self-
learning and patient-centered exploration of real and 
specific situations. In this mode, students examine 
specific cases, engage in independent learning and peer 
cooperation, and cultivate their critical thinking abilities 
and clinical problem-solving capacity (21). This teaching 

model provides a research model that combines content 
learning with practice. The results of our study showed 
that the students in the observation group demonstrated 
better mastery of the knowledge and greater self-learning 
and critical thinking capabilities. After case-based teaching, 
students’ test scores were higher than those of students who 
had received other teaching methods, and the difference 
was statistically significant (MD =4.69, 95% CI: 0.96–8.42, 
P<0.00001).

In conclusion, compared with traditional teaching 
methods, case analysis teaching leads to better results 
in clinical anesthesia education and thus better prepares 
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Figure 5 Funnel plot of theoretical test scores after anesthesia 
teaching. SE, standard error; ME, mean difference.

Figure 6 Forest plot of pre- and post-class test scores.
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students for future clinical work. 

Conclusions

This meta-analysis analyzed the impact of different teaching 
methods in 3 studies. The participants in the studies were 
divided into 2 groups, an observation group that used 
case analysis teaching and a control group that used other 
teaching methods. The test scores of the 2 groups were 
compared before and after teaching. The results showed 
that the case analysis teaching method is suitable for the 
teaching of clinical anesthesia and other subjects, which 
provides a scientific basis for the use of this method in 
anesthesia education.
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