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Introduction: Self-assessed confidence is not a reliable indicator of knowledge levels, as multiple studies
have shown; however, it is often used as a measure of knowledge. The purpose of this study is to identify
whether the confidence of graduating students in a US medical school to diagnose and treat diabetes is
correlated with their diabetes-related knowledge.

Methods: We developed a 38-question survey, targeting students’ external experiences, knowledge, and
confidence related to the diagnosis, treatment, and prevention of diabetes. The survey includes six self-
reported confidence questions and 15 multiple choice-style questions, to test diabetes knowledge. The
survey was administered electronically using REDCap to the graduating medical school class (n=176) at
Upstate Medical University. We calculated mean knowledge scores and confidence scores were
calculated. We used Pearson correlation and t tests to assess for correlations and differences in the
collected data. We also reviewed diabetes content in the current curriculum.

Results: The response rate was 38%. The mean confidence score was 19.97 out of 30 (SD=3.92) and the
mean knowledge score was 9.63 out of 15 (SD=2.09). Total knowledge and confidence scores were not
correlated. A positive correlation between confidence in prescribing/adjusting medications to treat
patients with type 1 diabetes and knowledge levels was found (R=.325, P=.007). Academic electives,
external experiences with diabetes, and demographics did not correlate with knowledge and confidence
differences.

Conclusions: Students overestimated their ability to adequately manage people with diabetes. Better
approaches are needed to prepare future physicians to diagnose and treat diabetes.

Introduction

In academic settings, different methods have been used to assess student progress, confidence, and
knowledge in particular subjects. In multiple studies, self-assessed confidence is utilized as a method to
measure student knowledge. Although some studies have found confidence levels to be uncorrelated to
student knowledge, researchers continue to use self-assessed confidence as a measure of knowledge. There
has been evidence in the literature to support the absence of a correlation between confidence and knowledge
as students tend to overestimate or underestimate their confidence.’™* Much of that research is conducted in a
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population of nursing students or residents. It is imperative that future health care providers are knowledgeable
and confident in their abilities to diagnose and treat common illnesses, one of those being diabetes. In this
study, we assessed the correlation between confidence and knowledge levels in fourth-year medical students
at a United States medical school on the topic of diabetes management. Results will provide insight into
whether or not the confidence medical students have in managing diabetes matches their actual diabetes-
related knowledge.

Methods

We conducted this cross-sectional, observational study at a 4-year allopathic medical school in the
northeastern region of the United States, using a questionnaire developed by applying de novo questions and
questions from previously published validated questionnaires on diabetes.®~” The questions collected
demographic data, student feedback about learning experiences, and information about external experiences.
The questions included six self-reported items regarding confidence, as well as 15 multiple-choice, quiz-style
questions testing knowledge related to the topic of diabetes. A copy of the survey items is available in the
STFM Resource Library.® We also recorded teaching methods and settings (eg, lectures, clinical experience
with people with diabetes). We implemented the survey via the REDCap system and distributed it electronically
to all graduating medical students (n=176) at Upstate Medical University in March 2023. Responses were
confidential and data de-identified. The Institutional Review for the Protection of Human Subjects at SUNY
Upstate Medical University determined that this project was exempt from review.

For knowledge questions, each correct answer was awarded 1 point. The total possible score for the
knowledge section ranged from 0-15. The confidence questions were Likert-scaled from 0 (not confident) to 5
(confident). The total possible score for the confidence section ranged from 0-30. We calculated the average
knowledge and confidence score along with the standard deviations. The percentage of each response was
reported for each question. Scores were also totaled with one point for each yes answer. Questions pertaining
to previous experiences, electives, and learning opportunities related to diabetes were formulated as yes/no
(1/0) questions.

We calculated mean knowledge and mean confidence scores using the summed totals for each student. We
calculated pearson correlation coefficients to assess the correlation between confidence levels and the number
of correct answers to knowledge questions. We also assessed knowledge scores and individual confidence
items in this manner. We used t tests to assess the differences in the confidence and knowledge scores,
individually, with their demographics, each yes/no experience question, and future specialty. All analyses were
conducted in SPSS v.28.

Results

The student questionnaire response rate was 36% (n=67). The respondents were about 38% male, 60% female,
2% nonbinary, 72% White, 18% Asian, 6% Black, and 3% Hispanic (Table 1). The highest percentage of students
matched into internal (28.4%), family (16.4%), and emergency (10.4%) medicine. The respondents were
representative of the class as whole, both in terms of demographic distribution and specialty preference.
Additional characteristics were collected but the small sample size limited analyses. The overall mean
confidence score was 19.97 out of 30 (SD=3.92; Table 2). The overall mean knowledge score was 9.63 out of
15 (SD=2.09; Table 3). We observed no correlation between overall knowledge and confidence levels (R=.215,
P=.081), and only one individual confidence item, prescribing/adjusting medications to treat a patient with type
1 diabetes, was correlated with knowledge scores (R=.325, P=.007), out of six items (Table 4). The highest
mean confidence levels were noted among students entering general surgery, scoring 27 out of 30 (SD=0) and
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neurosurgery, scoring 25 out of 30 (SD=0). The highest mean knowledge levels were noted among students
entering general surgery, scoring 13 out of 15 (SD=0) and dermatology, scoring 12 out of 15 (SD=0; Table 5).

Conclusions

The results of this study add further evidence that self-assessed confidence levels of fourth-year medical
students are poorly correlated with knowledge and extends that evidence to knowledge and confidence
regarding the management of type 1 diabetes. These findings are important, as they offer additional evidence
as to why self-assessed confidence should not be utilized as a proxy for knowledge. The use of self-assessed
confidence to measure knowledge levels should be de-emphasized when conducting studies on student
subject knowledge. A more effective way to measure student knowledge may be to assess their scores on
knowledge-based questions. These results will help inform curriculum change and methods of assessing
knowledge. By knowing exactly what diabetes knowledge students lack, curricula can be adjusted to
incorporate more teaching time targeting those areas.

One limitation of this study is that the data collected are the first collection of diabetes knowledge versus
confidence data for medical students at the host institution. No other time series data were available for review
or comparison. This study would need to be continued over time to assess trends. A second limitation is that
this study included one public-supported US medical school, and the data cannot be generalized to other
institutions with differing curricula in other regions in the United States. A third limitation of this study was that
with a response rate of 38%, we were unable to run the results using the multivariable regression, as it risked
the chance of overspecification.

In conclusion, self-assessed confidence by medical students is not a sufficient indicator of their knowledge
levels in managing people with diabetes. As these final-year students are possibly entering residency with more
confidence than knowledge, this phenomenon needs to be addressed to ensure that their future patients will
receive proper care. Future research, involving more institutions and a larger sample size, is needed to confirm
these findings.

Tables and Figures

Table 1. Demographic Characteristics of Participants

N %
Gender
Female 40 59.7
Male 24 35.8
Nonbinary 1 1.5
Race/ethnicity

White 48 71.6
Asian 12 17.9
Black 4 6
Hispanic 2 3
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Table 2. Mean Confidence Scores for Questions Targeting

Diagnosis, Treatment, and Complications of Diabetes

ltem/scale Mean SD
Confidence sum 19.97 3.92
How confident are you in diagnosing an adult with diabetes? 4.24 0.676
How confident are you in prescribing/adjusting medications used to treat a person with type 1 diabetes? 2.97 1.029
How confident are you in prescribing/adjusting medications used to treat a person with type 2 diabetes? 3.19 0.973
How confident are you in managing diabetic ketoacidosis? 3.37 0.935
How confident are you in diagnosing and treating diabetic nephropathy? 2.87 1.013
How confident are you in setting individual goals for people with diabetes regarding glycemic control? 3.33 0.927

Table 3. Mean Knowledge Scores for Questions Targeting Insulin Treatment,
Noninsulin Treatment, Acute Complications, and Diagnosis of Diabetes
ltem/scale Mean 10)
Knowledge sum 9.63 2.09
Insulin therapy 5.19 1.21
Type 2 diabetes mellitus noninsulin therapy 2.39 1.01
Acute complications 1.42 0.655
Diagnosis (knowledge question 10) 0.63 0.487
Table 4. Correlation of Knowledge Score (0-15 Points Possible, Mean 9.63, SD 2.09) With
Confidence Sum (1-30 points) and Confidence Items (1-5) Across all Responses (n=67)
Item/Scale Pearson’s r P Mean SD

Confidence sum 0.215 .081 19.9701 3.916
How confident are you in diagnosing an adult with diabetes? 0.075 .549 4.24 0.676
How confident are you in prescribing/adjusting medications used to treat a
person with type 1 diabetes? 0.325 .007* 297 1.029
How confident are you in prescribing/adjusting medications used to treat a
person with type 2 diabetes? 0.192 119 3.19 0.973
How confident are you in managing diabetic ketoacidosis? -0.075 547 3.37 0.935
How confident are you in diagnosing and treating diabetic nephropathy? 0.133 283 2.87 1.013
How confident are you in setting individual goals for people with diabetes
regarding glycemic control? 0.22 074 3.33 0.927
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Table 5. Intended Specialties of Final-Year Students With Mean Knowledge and Confidence Scores

Item/scale

N

%

Mean knowledge

Mean confidence

(SD) (SD)
Internal 19 284 10.21 (2.44) 21.11 (2.79)
Family 11 16.4 9.55 (9.55) 19.55 (3.64)
Pediatrics 4 6 9.25 (9.25) 19 (4.76)
Med/peds 4 6 10.5 (10.5) 18.5 (3.87)
Other: pediatrics 1 1.5 11 (0) 20 (0)
Physical medicine and rehabilitation 2 10 (1.41) 16 (8.49)
Psychiatry 4 7.75 (2.06) 18.5 (6.56)
Radiation oncology 2 10.5 (0.71) 14.5 (0.71)
Orthopedics 3 45 10.33 (0.58) 20.67 (3.06)
Obstetrics and gynecology 1 1.5 8 (0) 22 (0)
Neurosurgery 1 15 10 (0) 25 (0)
Neurology 3 45 10.33 (0.58 23.67 (1.53)
General surgery 1 15 13 (0) 27 (0)
Emergency medicine 7 104 8.29 (1.98) 19.71 (2.93)
Dermatology 1 15 12 (0) 24 (0)
Anesthesiology 1 1.5 8 (0) 15 (0)
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