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Abstract 

Background: As many students do not have previous experience with electronic health records 
(EHRs), the Comprehensive Medical Care Outreach Team at the University of Central Florida repeat-
edly struggled to maintain an accurate and consistent record of patient visits, despite all volunteers 
attending a lecture-based training session prior to clinic day. This study evaluated changes in student 
EHR accuracy at this student-run clinic using alternative training methods. We hypothesized that 
small-group interactive learning would result in higher EHR accuracy than lecture-style learning. 
Methods: This study examined EHR accuracy through one year (2019) of data over four clinic sessions. 
EHR accuracy was defined as completion and correctness of various EHR parameters, consisting of 
electronically signing notes, medications, allergies, diagnoses, vital signs triage, and subjective, objec-
tive, assessment, and plan notes. For the first two clinics, students were trained using large group 
lecture-style learning, with a lecturer to volunteer ratio of 1:70. For the latter two clinics, students were 
trained in small-groups based on clinic role, in rooms with an average lecturer to volunteer ratio of 1:8. 
In these sessions, students then actively utilized the EHR by annotating a standardized patient case 
before the clinic.  
Results: Data shows significant differences (p<0.05) in EHR accuracy of large-group versus small-
group training for 11 of 18 parameters, with all parameters demonstrating an increase in accuracy in 
the experimental groups. 
Conclusions: These results indicate that small-group, interactive learning affords greater EHR accu-
racy than large group lecture-style learning, suggesting more efficient ways to perform EHR training. 
 
 

Introduction 
 

     The electronic health record (EHR) has im-
proved patient care by easing the transition be-
tween providers, facilitating communication 
among teams, and decreasing medical errors.1-4 
Free clinics, including student-run free clinics, 
utilize EHRs as a longitudinal record of care for 
their patients. As with any tool, training is usually 
required for correct usage. Enhanced training 
with a hands-on approach and closely supported 
clinical use is beneficial to the understanding and 
the application of EHRs.4-6 Additionally, patient-

simulated encounters with hands-on computer 
system use have the highest success in terms of 
EHR use and user satisfaction.7-9 Such time-con-
suming training sessions are challenging for the 
coordination of volunteer health professional stu-
dents, who often are limited on time and have 
variable previous experience in EHR systems. 
     The Comprehensive Medical Care Outreach 
Team (CoMCOT) at the University of Central Flor-
ida (UCF) provides free care at a quarterly multi-
disciplinary clinic for farmworkers. The clinic set-
ting is an office building repurposed as a clinic 
that serves approximately 100 patients every 
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event, with over 100 volunteers from various dis-
ciplines. Working with their faculty advisor and 
information technology support, a core group of 
second-year medical student members of UCF’s 
global health interest group maintain the EHR 
and develop all training sessions each clinic year. 
Due to varying availability and interest, student 
volunteers are different at each clinic, with a re-
turning volunteer rate varying anywhere from 15-
50% between clinics. Volunteers are responsible 
for EHR documentation, laboratory and medica-
tion orders, and communication between provid-
ers (while under professional supervision). Due to 
both variability in clinic volunteers and an annual 
turnover of leaders, it is challenging to keep EHR 
training standardized and efficient. 
     The multidisciplinary student-run clinic uti-
lizes a free, open-source EHR. As a result, the sys-
tem lacks widespread technical support and 
training afforded with other paid EHR services. 
Many healthcare providers in the free clinic are 
not well-versed with the system, as it is not used 
at their place of employment. To overcome these 
issues, a mandatory volunteer training session is 
held the day before the clinic. The session broadly 
includes the following skills: entering patient in-
formation, electronically signing notes, and com-
municating between various clinic disciplines. 
However, even with this training session in place 
and the additional safeguard of having an EHR 
Director available to answer questions, CoMCOT 
still experienced documentation errors. These er-
rors included missing data such as patient de-
mographics, vital signs, diagnoses, medications 
and doses, allergies, and supervising provider in-
formation as well as missing signatures of the 
care team and supervising provider. Proper doc-
umentation allows for accurate patient follow-up 
and responsibility for care. 
     This study was designed to evaluate changes 
in student EHR accuracy at our student-run clinic 
using different training methods: large-group, 
lecture-style learning (LGLSL) with didactics, and 
small-group, role-specific learning (SGRSL) with 
hands-on, interactive training. Given previous 
studies related to EHR training, as well as a work-
ing understanding of human learning and 
memory,6 it was hypothesized that the small 
group, role-specific training would demonstrate 
greater success in EHR documentation. 

Methods 
 

     This study examined the effect of EHR training 
style on EHR accuracy at a student-run clinic 
through four clinic sessions in 2019. This study 
was approved as an exemption by the institu-
tional review board at UCF. 
 
Training Methods 
     To investigate the efficacy of EHR training 
methods, two different implementations of EHR 
training were employed over four clinic sessions. 
The first two clinics utilized LGLSL, and the latter 
two clinics utilized SGRSL.  
     The day before the clinic, all student volunteers 
were required to attend a training where they 
were educated on patient population, clinic flow, 
and usage of the EHR; they were additionally en-
couraged to view instructional videos and slide 
deck presentations prior to training. These videos 
and presentations were developed by CoMCOT 
student leaders. 
     LGLSL methods consisted of training in a lec-
ture hall with a student instructor to volunteer ra-
tio of 1:70. All volunteers were present through 
training for all clinic roles, regardless of which sta-
tion they were assigned. During this session, the 
volunteers were presented a slide deck presenta-
tion of screenshots detailing the use of the EHR 
for all individual roles at the clinic. 
     Students in the SGRSL training group were 
taught role-specific charting in small groups with 
an instructor to volunteer ratio of 1:8. Roles for 
each clinic, and thus each training session, were 
randomly assigned. For example, students at tri-
age only learned how to complete triage notes, as 
opposed to learning the entire EHR system (as in 
LGLSL). A sandbox (or practice version) EHR was 
developed to simulate the clinic EHR, allowing for 
students to receive hands-on experience prior to 
clinic. Additionally, students were given the op-
portunity to log on to the sandbox system prior to 
clinic if they wanted to become more familiar 
with the system. The SGRSL groups used this in-
teractive sandbox EHR during the training ses-
sions to teach students how to log on and famil-
iarize them with the system. Then, their learning 
was reinforced via a simulated standardized pa-
tient activity for their specific clinic role. 
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OpenEMR 
     OpenEMR10 is a secure, portable, open-source 
EHR utilizing a local host and network to ensure 
security and reliable connectivity. The CoMCOT 
student-run clinic has used OpenEMR since Feb-
ruary 2019 and has been making iterative 
changes to improve clinic flow and data accuracy. 
This system allows clinic leaders to collect patient 
demographics, notes, lab results, and prescrip-
tions. However, the utility of this information de-
pends on its accuracy, thus emphasizing the im-
portance of proper charting.  The sandbox version 
was developed using Amazon Web Services.11,12 
 
Data Collection 
     Researchers conducted a manual chart review 
across several data collection sessions, during 
which the EHR was deployed on the local host 
and the research team logged on the system to 
extract the relevant data. Each patient chart en-
tered in 2019 was included in the analysis.  
 
EHR Accuracy 
     EHR accuracy was defined as the correctness 
and completion of the following training session 
goals: electronically signing (e-signing) notes, 
medications, allergies, diagnoses, vital signs, tri-
age, and subjective, objective, assessment, and 
plan (SOAP) notes (Table 1). One point was given 
for the completion and one point for the correct-
ness of each parameter; thus, the maximum 
number of points awarded to each chart was 18. 
A parameter was considered complete if all the 
fields were filled out, either correctly or incor-
rectly, and a parameter was considered correct if 
it was completed in the exact manner instructed 
during the training. Six independent investiga-
tors evaluated for EHR accuracy accordingly, and 
each chart required consensus by all investiga-
tors to be defined as complete and/or correct. 
 
Statistical Analysis 
     The primary outcomes of interest were “com-
pletion” and “accuracy” of e-signatures, medica-
tions, allergies, diagnoses, vital signs, triage, and 
SOAP notes. The frequency of completion and 
correctness for all nine EHR parameters was di-
vided by the total number of entries to obtain 
percentages. The normal distribution of our sam-
ples was confirmed via the Shapiro-Wilk and 

Kolmogorov-Smirnov tests. These tests for nor-
mality were determined to be ideal based on 
sample size. Independent samples t-test was 
conducted to analyze the difference in outcomes 
between LGLSL and SGRSL learning methods. 
Statistical analysis was conducted utilizing IBM 
SPSS Statistics 25,13 with statistical significance 
defined as p<0.05 for all analyses. 
 

Results 
 

     In total, 189 health professional students were 
trained on the EHR using LGLSL, and 221 were 
trained using SGRSL. Across all parameters, 
charts completed by students in the SGRSL train-
ing (n=171) demonstrated a higher percentage of 
accuracy than charts completed by students in 
the LGLSL training group (n=190) (Table 2). 
     The differences in accuracy between the 
LGLSL and SGRSL learners were statistically sig-
nificant for the following EHR accuracy parame-
ters: correctness of triage note format (p=0.038), 
correctness of triage note signature (p=0.004), 
completion of vital signs (p=0.012), completion of 
vital signs signature (p=0.005), completion 
(p=0.001) and correctness (p=0.001) of medica-
tions, and completion (p=0.001) and correctness 
(p=0.001) of diagnosis. There was no statistically 
significant difference between SGRSL and LGLSL 
for completion and correctness of allergies, com-
pletion of triage note signature, completion of tri-
age note, correctness of vital signs signature, 
completion and correctness of SOAP note, and 
completion and correctness of SOAP note signa-
ture (Figure 1). 
 

Discussion 
 

     Our multidisciplinary, quarterly clinic for farm-
workers has struggled with inconsistencies in 
EHR entries. While practice and repetition would 
allow for building familiarity with the EHR system 
and potentially result in improved EHR accuracy, 
our clinic, like many student-run free clinics, sees 
an annual leadership turnover and new volun-
teers every clinic. In fact, our volunteer cohort for 
the four clinics in 2019 showed only a 40% reten-
tion rate of volunteers. The majority of the volun-
teers are new; thus, an effective training system is 
necessary. Few healthcare systems have 
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Table 1. EHR accuracy parameter definitions and examples

Parameter Complete Correct Example 

Triage Note Entered and submitted in 
some form 

Contains a complete summary of the 
patient and their presenting infor-
mation 

66YO F c/o epigastric abd 
pain onset 3 wks ago…. 

E-signing 
Triage Note 

The note was signed and 
locked 

First and last name scribe, first and 
last name other triage staff, first and 
last name provider with credentials 

John Smith, Joey Smith, Judy 
Smith, Dr. Janice Smith, M.D. 

Vital Signs 
Note 

Documented at least one of 
the following: height, weight, 
heart rate, blood pressure, 
temperature, oxygen satura-
tion, and respiratory rate 

Completed in full with no missing vital 
signs 

Ht – 5’6” 
Wt – 147lbs 
HR – 78bpm 
BP – 128/67mmHg 
Temp – 98.6F 
SaO2 – 98% room air 
RR – 13/min 

E-signing 
Vital Signs 
Note 

The note was signed and 
locked 

First and last name scribe, first and 
last name other vital signs staff, first 
and last name triage provider with cre-
dentials 

John Smith, Joey Smith, Judy 
Smith, Dr. Janice Smith, M.D. 

Medications Entry present under medica-
tion tab 

Drug name, dosage, the frequency for 
[disease] 

Omeprazole 40mg 1 pill be-
fore each meal for GERD 

Allergies Entry present under allergy 
tab 

Allergy, reaction, severity Penicillin, hives/urticaria, 6/10 

Diagnoses Entry present under-diagnosis 
tab 

Includes all medical diagnoses HTN, T2DM, GERD 

Patient Room 
(SOAP) Note 

Note was entered and submit-
ted in some form 

Contained complete subjective, objec-
tive, assessment, and plan entries 

Subjective: 66YO F c/o of abd 
pain of 3 wks… 
Objective: Well-dressed and 
in no apparent distress, 
AAOx3… 
Assessment: 66YO F w/ epi-
gastric abd pain highly con-
cerning of GERD 
Plan: Omeprazole 40mg be-
fore meals 

E-signing 
Patient Room 
(SOAP) Note 

Note was signed and locked First and last name scribe, first and 
last name other patient room staff, 
first and last name provider with cre-
dentials 

John Smith, Joey Smith, Judy 
Smith, Dr. Janice Smith, M.D. 

 

E-signing: electronically signing; SOAP: subjective, objective, assessment, and plan 
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Figure 1. Comparison of EHR accuracy among learning groups 
 

 
 

LGLSL: large-group, lecture-style learning; SGRSL: small-group, role-specific learning; E-sign: electronically sign; SOAP: subjec-
tive, objective, assessment, and plan 
Percentage (%) of EHR accuracy was obtained by dividing the frequency of completion or correction by the total number of 
chart entries (LGLSL n=190, SGRSL n=171)  
*p<0.05; A: The correctness of triage note format was significant (p=0.038); B: The correctness of the triage note signature was 
significant (p=.004); C: Both completion (p=0.001) and correctness (p=0.001) of medications were significant; D: The completion 
of vital signs was significant (p=0.012); E: The completion of vital signs signature was significant (p=0.005); F-H: Completion and 
correctness of allergies, SOAP note entry, and electronic signature of SOAP note were not significant; I: Both completion 
(p=0.001) and correctness (p=0.001) of diagnosis were significant  

analyzed EHR training modalities, and as such, lit-
tle evidence exists for teaching students in the 
setting of a student-run free clinic. This study 
serves as a stepping-stone for medical education 
to improve recordkeeping in the student-run free 
clinic environment.  
 
Implications for Practice 
     The results support small group training to  

significantly improve EHR accuracy when com-
pared to large group lecture-style training ses-
sions. These results are in accordance with the 
difficulties that come with a large group training 
modality: students can easily get distracted, are 
not held accountable for listening, and if much of 
what they are learning does not directly apply to 
their role, it may lead to a lack of interest in the 
session. By creating smaller groups and focusing 
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on specific roles, participation increases and 
more information is absorbed, thus leading to im-
proved training results. 
     Though every chart parameter saw an increase 
in accuracy, the data suggest that volunteers still 
struggle with correctly recording medications, e-
signatures, allergies, and diagnoses, which high-
lights the need for further training improve-
ments. Clinic leadership is responsible for making 
changes to training that focus on emphasizing 
the importance of these parameters. By improv-
ing EHR training for student volunteers, we can 
improve patient care and optimize the value of 
student-run free-clinics in supplementing formal 
medical education. Accurate and timely EHR 
data has an impact on both patient outcomes 
and satisfaction with care.14,15  

 
Limitations 
     One limitation of this study is the lack of demo-
graphic data on volunteers completing the docu-
mentation. Specifically, students were not sepa-
rated by school discipline, year in training, or prior 
EHR experience. These variables could have ac-
counted for some differences among the groups. 
As we did not record which volunteer completed 
each chart at the time of data collection, we are 
unable to tell whether just a few students were 
responsible for incorrectly completing all the 
fields, or all students were making mistakes more 
infrequently. In either case, small groups would 
better identify struggling users. 
     The timing of the training groups could also be 
a limitation: LGLSL was completed earlier in 2019, 
and SGRSL was completed towards the end of 
the year. This means that students attending 
multiple clinics would have been at different 
points in their learning during each of the clinics. 
As such, though no formal EHR training is done 
for medical students, students with more clinical 
exposure outside of the student-run clinic may 
be more comfortable handling an EHR and less 
likely to miss a required field. 
     The binary measurement of each parameter is 
also a potential limitation. Instead of assessing 
the degree of accuracy, EHR accuracy was deter-
mined by measurements according to defined 
parameters. However, this strategy has been per-
formed by some large healthcare systems, in-
cluding Kaiser Permanente Southern California.2 

Additionally, future studies can be performed to 
examine the degree of accuracy among parame-
ters, as opposed to binary measurements. It may 
be useful to provide information about what as-
pects of each parameter were most performed 
incorrectly. 
     Finally, when deploying the sandbox for SGRSL 
training, technical difficulties were experienced 
by some of the groups. This could negatively af-
fect the results, such that though the idea for in-
teractive learning was enforced, it was unable to 
be fully executed in a standardized manner 
across all groups due to technical problems with 
the sandbox EHR. 
 
Future Directions 
     To improve the study and accurately reflect the 
nature of a multidisciplinary team and variety of 
students at the clinic, volunteer participants 
should be matched between SGRSL and LGLSL 
by discipline, year in program, and prior experi-
ence. Additionally, as there is a natural variance in 
student ability throughout each school year, the 
results can be strengthened by comparing the 
results of SGRSL and LGLSL directly at the same 
clinic session. This addition can better account for 
differences in student experience, varying diag-
noses, and time-of-year case presentations. Fu-
ture quality improvement measures should focus 
on optimizing the SGRSL training method to fur-
ther improve EHR accuracy and comparing it to 
other training modalities in a small group setting. 
 

Conclusion 
 

     Many student-run free clinics rely on the stu-
dents’ accuracy with the EHR to provide quality, 
long-term care to their patients. The results of 
this study demonstrate the value of smaller-
group sessions and hands-on learning over lec-
tures in the setting of student volunteer training. 
This training regimen could provide a model for 
peer-taught EHR utilization to improve quality of 
care and enhance EHR learning experiences for 
medical students. 
 
Acknowledgements 

We would like to thank the Farmworker’s Association of Flor-
ida, Jeannie Economos, the faculty and students of the UCF 
Comprehensive Medical Care Outreach Team and generous 
local and state support. We would also like to thank David 



Journal of Student-Run Clinics | Improving Student EHR Accuracy: An Analysis of Training Methods to Better Prepare Stu-
dents to Volunteer at Student-Run Clinics 

journalsrc.org | J Stud Run Clin 7;1 | 7 

Gittess, Justin Chacko, and Zachary Block for their contribu-
tions to data collection. 

Disclosures 

The authors have no conflicts of interest to disclose. 

References 

1. Buntin MB, Burke MF, Hoaglin MC, Blumenthal D. The 
benefits of health information technology: a review of the 
recent literature shows predominantly positive results. 
Health Aff (Millwood). 2011 Mar;30(3):464-71. LINK 

2. Amarasingham R, Plantinga L, Diener-West M, Gaskin DJ, 
Powe NR. Clinical information technologies and inpatient 
outcomes: a multiple hospital study. Arch Intern Med. 
2009 Jan 26;169(2):108-14. LINK 

3. Gold R, Bunce A, Cowburn S, et al. Adoption of Social De-
terminants of Health EHR Tools by Community Health 
Centers. Ann Fam Med. 2018 Sep;16(5):399-407. LINK 

4. Robinson KE, Kersey JA. Novel electronic health record 
(EHR) education intervention in large healthcare organi-
zation improves quality, efficiency, time, and impact on 
burnout. Medicine (Baltimore). 2018 Sep;97(38):e12319. 
LINK  

5. Stroup K, Sanders B, Bernstein B, Scherzer L, Pachter LM. 
A New EHR Training Curriculum and Assessment for Pe-
diatric Residents. Appl Clin Inform. 2017 Oct;8(4):994-
1002. LINK  

6. Brown PC, Roediger HL, III, McDaniel MA. Make it Stick: 
The Science of Successful Learning. Cambridge, MA: 
Belknap Press; 2014. LINK 

7. Reed S, Shell R, Kassis K, et al. Applying adult learning 
practices in medical education. Curr Probl Pediatr Ado-
lesc Health Care. 2014 Jul;44(6):170-81. LINK 

8. McAlearney AS, Robbins J, Kowalczyk N, Chisolm DJ, Song 
PH. The role of cognitive and learning theories in support-
ing successful EHR system implementation training: a 
qualitative study. Med Care Res Rev. 2012 Jun;69(3):294-
315. LINK  

9. DiAngi YT, Stevens LA, Halpern-Felsher B, Pageler NM, 
Lee TC. Electronic health record (EHR) training program 
identifies a new tool to quantify the EHR time burden 
and improves providers' perceived control over their 
workload in the EHR. JAMIA open. 2019;2(2): 222–230. LINK 

10. OpenEMR. Open EMR Foundation. 2010. LINK 
11. Amazon Web Services. Seattle: Amazon; 2006. LINK 
12. Sainz de Abajo BS, Ballestero AL. Overview of the most 

important open source software: analysis of the benefits 
of OpenMRS, OpenEMR, and VistA. Telemedicine and e-
health services, policies, and applications: Advancements 
and developments: IGI Global;2012:315-346. LINK 

13. IBM SPSS Statistics for Windows, Version 25.0. Armonk: 
IBM Corp; 2017. LINK  

14. Kern LM, Kaushal R. Electronic health records and ambu-
latory quality. The authors’ reply. J Gen Intern Med. 
2013;28(9):1133. LINK 

15. Bell B, Thornton K. From promise to reality: achieving the 
value of an EHR. Healthc Financ Manage. 2011 
Feb;65(2):50-6. LINK 
 

https://pubmed.ncbi.nlm.nih.gov/21383365/
https://pubmed.ncbi.nlm.nih.gov/19171805/
https://pubmed.ncbi.nlm.nih.gov/30201636/
https://pubmed.ncbi.nlm.nih.gov/30235684/
https://pubmed.ncbi.nlm.nih.gov/29241239/
https://www.amazon.com/Make-Stick-Science-Successful-Learning/dp/0674729013
https://pubmed.ncbi.nlm.nih.gov/24981666/
https://pubmed.ncbi.nlm.nih.gov/22451617/
https://academic.oup.com/jamiaopen/article/2/2/222/5418881
https://www.open-emr.org/
https://aws.amazon.com/
https://www.igi-global.com/chapter/overview-most-important-open-source/64993
https://www.ibm.com/analytics/spss-statistics-software
https://pubmed.ncbi.nlm.nih.gov/23686508/
https://pubmed.ncbi.nlm.nih.gov/21428223/

