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Integrated Model Versus SNAPPS of Outpatient Education

ORIGINAL ARTICLE

The study of comparative impact of an integrated model (GSR: Grandstand,
Supervising and Report-back) versus SNAPPS of outpatient education on
developing students’ clinical competencies in Infectious cletkship

Background: This study aimed to compare the effectiveness of
SNAPPS and an integrated model of outpatient education in
developing clinical competencies of clerkship students concerning
infectious diseases.

Method: This study has a quasi-experimental design (pretest,
posttest, control group). The experimental and control groups
were selected without random placement. The experimental group
was trained using the integrated model, whereas the controls were
trained with the SNAPPS model. After the data were collected, the
test results were analyzed in the three areas of Knowledg, clinical
reasoning, and skills using the Wilcoxon test, Mann-Whitney U test,
and paired t-test.

Results: The mean within-group score changes were significant in
both groups concerning clinical reasoning, skills, and cognition.
The cognition mean scores in the integrated and SNAPPS models
were 18.94 and 18.06, respectively, with a significant difference
between the two models (P=0.029). However, there were no
significant differences between the groups concerning the mean
scores of clinical reasoning (p=0.425) and skills (p=0.092).
Conclusion: The integrated model outperformed SNAPPS in
increasing the knowledge, clinical reasoning,and skills of clerkship
students.

Keywords: Teaching Method, SNAPPS, Integrated Model (GSR),
Clinical Competence, Clerkship, Outpatient Education
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INTRODUCTION

Reasonably enough, medical education is of special
importanc, as it is a part of the higher education system
which provides the healthcare workforce and deals directly
with human life, as far as it is considered as a tool for social
transformation, and as a resource to achieve social,
cultural, and economic equality (1). The contribution of the
medical group to healthcare provision highlights the
significance of education for this professional group (2).
Health care has undergone fundamental changes in recent
decades, and the treatment of patients has shifted from
hospital wards to outpatient/ambulatory care (3).
Consequently, outpatient education has received
increasing interest due to its effective role in educating
physicians. Alongside this, the ACGME (2009) has
emphasized the use of outpatient education models to
achieve quality in outpatient education. In the meantime,
one of the problems in the outpatient setting is that the
experience gained by students is of varying levels, primarily
affected by the type of outpatient education model. As such,
it stands to reason to adopt the most effective educational
models in the outpatient environment (4). Among the
models proposed for outpatient education are SNAPPS,
Grandstand, Supervising, and Report-back models. The
SNAPPS model is student-centered and includes history-
taking, differential diagnosis, diagnostic analysis,
facilitation of ambiguities and problems by the preceptor,
and planning to solve the patient’s problem(s) (5). In
SNAPPS, moreover, students deal with basic clinical
findings. This will help them retain the diagnoses in mind
(6), although there are drawbacks such as the time-
consuming nature of this model (7). Dent (2005) identified
various models for organizing the activities of educators in
their interactions with clients and students. These models
include the grandstand model, supervising model, and
report-back model. In the grandstand model, the educator
consults with a single client while students observe. This

format is similar to a lecture, with the educator presenting
the case and students asking questions or offering
assistance. One advantage of this model is that students can
observe how the educator interacts with different clients.
However, it limits opportunities for students to directly
engage with clients. The supervising model involves the
educator allowing the student to conduct the consultation
without their constant presence. In the sitting-in model, the
student observes the educator's consultation with the
client. The report-back model involves senior students
conducting the consultation and then reporting back to
educators, discussing important aspects of the interaction.
Students present the significant features of the case to the
clinic educators and other students. This model, however,
can slow down clinic interventions and increase waiting
times for clients. Combining these three models can
potentially enhance the clinical skills of students (8).

The integrated model includes a combination components of
the grandstand, supervising, and report-back (GSR,
henceforth) models. In the GSR model, the students observe
the patient’s visit by the preceptor and learn how to deal with
the patient, take a history, and perform the examination.
Subsequently, each student visits her/his patient
independently. The preceptor visits the rooms where the
students introduce their patient(s) to him/er. The GSR
model was initiated in 2015 when different models of
outpatient education were studied quasi-experimentally by
the current researchers (9). At the same time, related
scientific texts were reviewed and the shortcomings and
strengths of the models were identified. A consultation
session was subsequently held to reach the consensus of
experts, consisting of professors of different clinical
departments, researchers, and educational specialists.
Afterward, the expert group re-defined learning goals and
objectives according to the research literature and developed
them as per educational strategies. Thus, it was decided that
the practical components of varying models be included in a
new model of outpatient education, namely, GSR.

Table 1. SNAPPS and integrated model (GSR)

Sl 0 BRSO M

Integrated model (GSR)

SNAPPS
1. Summarize briefly the history and findings
Narrow down the differential diagnosis
Analyses the differential diagnosis
Probe the preceptor by asking questions about uncertainties, difficulties, or alternative approaches
Plan management for the patient’s medical issues

Select a case-related issue for self-directed learning

1. Teach general rules with observe the consultation ( The first 5 steps SNAPPS)

2. Select a case ,interview and examine the patient in independent rooms with only limited tutor supervision
3. Introducing patients examined by the student to other students in front of the professor

4. Discuss the student and other students' comments on positive or negative actions that should be taken
5. Final conclusion and conclusion by the professor
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The implementation of educational models is influenced by
the prevailing facilities and culture. In addition, some studies
have shown that most learners believe that the current
outpatient education is not sufficient to meet the current and
future needs of general practitioners (4, 10). On the other
hand, the literature shows that studies have not
comprehensively examined different models in the
development of clinical competence, and studies in this field,
in a limited manner, have only examined clinical reasoning.
In addition to clinical reasoning, however, knowledge and
skills are also critical in medicine. In fact, students in the early
stages should be educated and evaluated based on
knowledge and information, while for students in advanced
stages, it is important to apply this knowledge, skills, and
reasoning that create students’ competencies (3). Itis the use
of efficient outpatient models that can develop these
competencies in students (11-14). Therefore, selecting the
best educational methods requires further study (15). In
reality, the prevailing viewpoint is that outpatient education
has a negative impact, which is thought to stem from the
teachers' effectiveness in teaching (16).

Therefore, given the shortcomings of the current outpatient
education models, this study adopts the integrated
outpatient education model for the first time. Besides, since
the effectiveness of a model must be evaluated in practice,
the study compares the SNAPPS model, the efficiency of
which has been characterized in various studies (7, 13) , and
the integrated model in developing the clinical competencies
of medical students at Birjand University of Medical Sciences
regarding the infectious diseases clerkship.

METHODS

Study design and participants

The study had a quasi-experimental design: pretest, posttest,
and controlled. The participants were recruited via
convenience sampling method and allocated to an
experimental group and a control group. These groups were
called static because they could not be selected and
manipulated by the researcher. It is because, at any time,
several students entered the clinical departments according
to a predetermined schedule by the medical school.

The statistical population involved 67 clerkship students in
the infectious diseases department in the first eight months
of 2020.

The inclusion criteria comprised student interest and
consent, and the student’s selection of the course to be
presented by the current infectious diseases research
colleague. The exclusion criterion was absence from two
sessions or the student’s withdrawal.

Students entering the infectious diseases ward in the first
four months of 2020 were placed in the experimental group
and trained by the GSR outpatient education method.
Incoming students in the second four months of the year
were assigned to the control group and trained by the
SNAPPS method (Figure 1, Tablel).

The teaching method was explained to the students before
the beginning of the semester and the students participated
in the orientation class with awareness and consent. For
ethical purposes, after the initial intervention and
measurements of outcomes, students transitioned to the

8 months of 2020 Medical Studants(n=67)

!

The first 4 months of 2020, Control Group (n=31

A 4
Pre-Test (MCQ.KF,Skill with OCs)

Outpatient education about Physical Diagnosis . and
History Taking ... in infectious diseases With
SNAPPS model in 1 month

v

Post-Test IMCQ.KF.Skill with OCs)

A 4
The second 4 months of 2020 Control Group (n=31)

\ 4
Pre-Test IMCQ.KF.Skill with OCs)

Outpatient education about about Physical Diagnosis ,
and History Taking ... in infectious diseases With
mtegrated model (GSR) in 1 month

v

Post -Test MCQ.KF,Skill with OCs)

Comparison of test results In two groups

Figure 1. Diagram of the study design
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other group to ultimately receive the educational content in
both formats.

At the beginning of students’ entrance to the ward (baseline),
a pre-test was given. The pretest measured clinical reasoning
using KF questions, skills via direct observation and a
checklist, and cognition using a multiple-choice test, whose
content validity was confirmed by three infectious diseases
specialists. Subsequently, the students were trained for one
month using two methods: GSR (experimental group) and
SNAPPS (control group). At the end of the course, a posttest
was performed on the clinical reasoning, skills, and cognition
of both groups. Students were allocated into the study
groups in a perfectly random manner, and the final clinical
training in both groups was performed by the same
professor.

Evaluation methods

In this study, to measure the clinical skills of students, their
knowledge of multiple-choice questions and their reasoning
with KF, and to measure their clinical skills, an observation
checklist was used.

Knowledge test

Pre-test and post-test including multiple-choice questions
were selected from the faculty’s bank of questions. They were
evaluated in terms of difficulty level and discriminating
power, which proved to be standard. The questions in the
control and experimental groups were tried to be similar in
terms of difficulty, discriminating power, and themes.

Each question measured a specific teaching point. In both
groups, the pretest was administered before the teaching
sessions were initiated, while the posttest was administered
immediately after the last teaching session was completed.
Each question worthed 1 point, and the total score for each
of the pretest and posttest was 20. Both the pretest and
posttest were completed on paper in a proctored and closed-
book setting. The scores were measured using an answer key
that was developed before the administration of the tests.
The scorers of the pretests and posttests were blinded to the
intervention.

Clinical reasoning Test

The data collection tool in this project was the key Feature
(KF) Clinical Reasoning Test and the questions were
designed by an infectious disease specialist based on the
topics that students should learn in the Infectious Diseases
Clinic. There were 5 cases in each test (pre-test and post-
test).

Scoring method: In this test, the score assigned to each
weight option was initially determined based on the degree
of difficulty. The score of each question was the sum of the
scores of the selected options and the final test score was the
sum of the scores of the questions. It should be noted that if
a student has chosen more than five options in each
question, one of the first 5 choices was removed for each
additional choice.

A sample test item:

1. A 70-year-old man presented with vomiting, fever, and
impaired consciousness. On examination, the symptoms of
meningeal stimulation are positive (PR = 100/min, RR =
16/min, T = 39). Which items do you need for the most
probable diagnosis? (Choose 5 items)

Convulsions o History of diabetes 0 Presence of cough and
sputum O Presence of diarrhea 0 Sudden or gradual onset of
symptoms 0 Headache o History of otitis 0 Breathing in a
particular manner O .......

Skills test (Observation Check- list)

This test evaluated patient care skills, including history and
physical examination, in both groups before and after
training. The Observation Check- list assessed the extent to
which the skill was perfect (perfect, somewhat perfect, and
imperfect). To ensure the reliability of the Observation
Check- list; two infectious disease specialists evaluated the
performance of five students based on the checklist,
reporting a reliability coefficient of 0.8. Each student was
observed twice, and the average of two observations was
recorded as the final score out of 20.

Statistical analysis

After the data were collected, the test results were analyzed
in SPSS-19 software in the three areas of cognition, clinical
reasoning, and skills. Since the data of the study variables
were not distributed normally in the GSR training model,
non-parametric tests (e.g., Wilcoxon test) were used for
comparison. On the other hand, parametric tests (e.g., paired
t-test) were employed to compare the variables in the
SNAPPS training model, given the normal distribution of the
data in this method. Mann-Whitney U test was used to
compare the post-intervention scores of the two groups.

RESULTS

The study was performed with 67 clerkship students. In the
SNAPPS model, 18 members were female (58.06%) , and 13
were male (41.94%); in the GSR model, 23 were female
(63.88%) , and 13 were male (36.12%).

The mean scores of the cognitive test in the GSR and SNAPPS
models were 18.94 and 18.6, respectively, with a significant
difference between the two models (P = 0.029). There was
no significant difference between the mean scores of clinical
reasoning in the GSR model (18.94) and the SNAPPS model
(18.74) (p = 0.425). Lastly, the mean scores of the skills test
in the GSR model (18.19) and the SNAPPS model (17.81)
were not significantly different (p = 0.092). Comparison of
the mean scores of clinical reasoning, skills, and cognition
tests in the GSR and SNAPPS models did not show a
significant difference in terms of gender (Tables 2, 3, and 4).

DISCUSSION

This study was conducted to investigate the impact of the
GSR outpatient education model versus the SNAPPS model
on developing students’ clinical competencies in the
infectious diseases clerkship course. The study is the first
attempt to implement and evaluate the GSR model. As such,
there lacks a similar study. The study results showed
significant within-group score changes concerning clinical
reasoning test, a skills test, and cognitive test in both GSR
and SNAPPS models after the intervention, which shows the
positive impact of the GSR outpatient education model on
developing medical competence of clerkship students. This
effect was significant in knowledge. The studies by Kapoor et
al.(7) and Wolpaw et al.(17) have similarly shown that the
SNAPPS  model improves student performance.
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SNAPPS model and the GSR model

Table 2. Comparison of baseline and post-intervention mean scores of clinical reasoning, skills, and cognition in the

Clinical reasoning Skills Cognition
Group
Pre- Post- Pre- Post- Pre- Post-
Mean + SD 16.26 £2.08 18.74£1.09 16.45+1.63 1781 £1.11 15.65+3.20 18.06+1.67
SNAPPS 1 0.001 1 0.001 1 0.001
n=31 ~ p-value <O0. p-value <0. p-value = 0.
t-test results w=1736 w=567 W= 423
Mean + SD 17.03 £ 1.86 1894 +£1.19 16.89+1.65 18.19+£0.95 1691+2.59 18.94+1.12
GSR model 1 0.001 1 0.001 1 0.001
n=236 2 ~ p-value <0. p-value <0. p-value <0.
Wilcoxon-test results W= 4075 W= 3.667 w= 4152

after intervention

Table 3. Comparison of control and experimental groups in clinical reasoning, skills, and cognitive tests at baseline and

Clinical reasoning

Group
Pre-test Post-test
Sl:il;ll)s Mean + SD 16.26 +£2.08 18.74 +£1.09
GSR
model Mean + SD 17.03 +1.86 18.94 £1.19
n=36

results 7=-1.762 Z=-1.797

Skills Cognition
Pre-test Post-test Pre-test Post-test
16.45 +1.63 17.81 +1.11 15.65+3.20 18.06 + 1.67
16.89 +1.65 18.19 +£0.95 16.91 +2.59 18.94 +1.12

Mann-Whitney test P-value =0.078 P-value=0.425 P-value=0.198 P-value=0.092 P-value=0.086 P-value=0.029

Z=-1.286 Z=-1.683 Z=-1.719 7=-2.186

Table 4. Comparison of mean scores of clinical reasoning, skills, and cognitive tests at baseline and after intervention as per
gender
Test Post-clinical reasoning Post-skills Post-cognition
Group Female Male Female Male Female Male
Mean + SD 18.88 £1.02 18.53 £ 1.19 17.77 £ 1.26 17.84 +£0.89 18.11+1.90 18.00 = 1.35
SSEERS P-value = 0.388 P-value = 0.869 P-value = 0.859
T=0.876 T=-0.167 T =0.180
Mean = SD 18.86 £ 1.21 19.07 £1.18 18.00 £0.79 18.53 +1.12 18.86 £ 1.17 19.07 £1.03
GSR S P-value = 0.667 P-value = 0.162 P-value = 0.658
oSt results 7 =-0.430 Z=-1.399 7 =-0.443

Sawanyawisuth et al. (2015) found that this model is effective
in reinforcing clinical reasoning because it relies on self-
centered student learning and that it enhances the power of
hypothesizing and expressing a variety of differential
diagnoses. They maintain, moreover, that the model is highly
structured and helpful in strengthening clinical reasoning in
the ambulatory education of pediatric diseases assistants (12)
. This is similarly confirmed by Jain et al. (2019) (18).

The results of this study also showed that the GSR model is
more effective than the SNAPPS model in increasing the
knowledge of medical clerks. In the study of Seki et al.
(2016), which compared the two SNAPPS and OMP, students'
self-reports revealed their satisfaction with the OPM method
in fast learning compared to the SNAPPS method (19).
Examination of test scores of clinical reasoning and skills
showed that the mean scores of the two tests in the GSR
model were slightly and non-significantly higher than those
in the SNAPPS model. In explaining these results, it can be

argued that the GSR outpatient education model covers the
limitations of the foundational models based on which it is
developed. Therefore, it seems to have more significant
impact on developing students’ clinical competence.
Moreover, since on-the-clinic training can enable learners to
respond to changes (8), the GSR model can further enhance
graduates’ preparedness to cope with these changes and
treatment needs.

On the other hand, the GSR model is a hybrid and student-
centered model in the clinic setting , and according to
Chinai etall (2018) (20), learner-centered education is more
effective in educating medical students than the routine
medical program, leading to improved individual skills and
clinical reasoning of students (21).

According to studies, teaching and learning affect significanty
92% and 97% on outpatient education, respectively.
Moreover a written program can contribute positively to
clinical skills and reasoning, creating conditions for students
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to use their knowledge (17) and improve performance (22,
23). Overall, given the nature of the medical field, which
requires strengthened clinical reasoning and physicians’
broad view of patients, and given the profitability of using
more efficient methods that can enhance the performance
and ability of graduates, the present researchers recommend
using the GSR outpatient education model for the clerkship
course.

LIMITATIONS

One of the limitations is that the study was limited to the
clinical education of infectious diseases clerkship. The GSR
model should be implemented in other clinical courses to
determine its effectiveness better. Therefore, similar studies
with larger sample sizes and varying levels, i.e., clerkship,
internship, and assistantship can be performed.

CONCLUSION

Based on the results of this study, it can be concluded that
the GSR outpatient education model yields better results

than the SNAPPS model in increasing the knowledge of
medical students. In the clinical skills and reasoning tests,
while the mean scores in the GSR outpatient education
model were higher, the differences were not significant.
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