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ABSTRACT

Blood pressure (BP) measurement is the most commonly performed procedure in clinical
practice and requires mastering several skills. A prior study determined that medical
school students failed to perform more than half of BP measurement skills correctly,
demonstrating a need to redesign how BP measurement is taught. The American
Medical Association set out to create and test a solution to address this BP measurement
curricula gap. An elLearning series consisting of three modules was developed. The series
was informed by evidence-based guidelines, includes content on self-measured blood
pressure, is accessible to students at any time within their education journey, is inter-
active, and available to all healthcare schools at no cost. Prior to launch, a small pilot
study was conducted with medical and nursing students to determine if these new
elLearning modules address current gaps in BP measurement curricula. Students were
instructed to complete an online assessment before and after viewing the main module
within the series. Our results suggest that eLearning modules on BP measurement can
help improve knowledge and ability to identify correct BP measurement skills.
Pronounced improvements were observed in the topics of patient preparation, position-
ing, and cuff sizing and placement. Revisions were made to content areas where improve-
ment was minimal. Overall, the findings revealed the importance of pilot testing a product
prior to launch and while many skills may improve with an elLearning intervention, certain
skills will still likely require additional in-person training with peers.
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Problem students at any time within their education journey,
is interactive, and available to all healthcare schools at
no cost[2].

Based on these findings the AMA developed three
eLearning modules. The first module is the founda-
tional module and is designed for students early in
their training. The second module focuses on SMBP
and is designed for pre-clinical or clinical training
once students become more familiar with founda-
tional BP care. The third module is a short refresher
module designed for use prior to clinical experiences
and repeated as needed. Prior to releasing the mod-
ules to the public, the AMA conducted a small pilot
study with medical and nursing students to deter-
mine if these new eLearning modules address current

Blood pressure (BP) measurement is the most com-
monly performed procedure in clinical practice and
requires mastering several skills to produce an accu-
rate measurement[1]. A prior study determined that
medical school students failed to perform more than
half of BP measurement skills correctly, demonstrat-
ing a need to redesign how BP measurement is taught
[1]. The American Medical Association (AMA) set
out to create and test a solution to address this BP
measurement curricula gap.

Approach

In 2020, we spoke to healthcare educators and med-
ical students about the current state of BP measure-
ment training in healthcare schools, gaps and
weaknesses associated with the status quo, the ideal
state, and opportunities. Current training efforts are
usually limited to a one-time training, textbook
based, occur early in a medical students’ education
journey, and do not include self-measured blood
pressure (SMBP). [2,3] The ideal state included an
eLearning product that is based on evidence-based
guidelines, includes SMBP content, is accessible to

gaps in BP measurement curricula.

The pilot study was conducted in partnership with
the University of North Dakota’s medical and nursing
students. First year medical and first year baccalaure-
ate nursing students were recruited to complete the
online assessment before and after viewing the foun-
dational module. The assessment included 23 items:
19 multiple-choice questions assessing BP measure-
ment knowledge related to definitions, correct BP
measurement processes, and classification of BP mea-
surements; and 4 items requiring the critique of
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a provider’s BP measurement skills depicted in video
demonstrations. Each video focused on a different
aspect of the BP measurement process: patient pre-
paration and positioning, cuff selection and place-
ment, BP  measurement  technique, and
documentation and communication. The first three
videos had multiple errors and the last video had no
errors. Students were asked if the correct protocol
was followed. If they answered no, they were asked
to identify the mistakes. For this short paper, the
authors focused on whether students correctly
answered yes or no to the initial question regarding
the correct protocol.

Due to time constraints, the study only tested the
foundational module. However, findings and lessons
learned were applied to the entire series as deemed
appropriate. The University of Illinois at Chicago’s
Institutional Review Board (IRB), the local review
board for the AMA (Protocol 2020-1305) and
University of North Dakota’s IRB approved the
study protocol.

Results

First year medical and nursing students were eli-
gible to participate since the foundational module
was designed for early learners. The a priori sam-
ple size was calculated based on observing a two-
question improvement. A trial with power 80%
and an alpha of 0.05 would require a sample size
of 34 or 17 per group. A total of 77 students
participated: 33 medical students and 44 nursing
students. Table 1 contains the results of the
knowledge questions. On average, students
answered 72% of the knowledge questions cor-
rectly in the pre-test. Following the eLearning
module, the students answered 85% of the knowl-
edge items correctly. Furthermore, there was
a 25 percentage-point or more improvement in
correct responses to the knowledge questions
related to factors that influence BP, cuff size and
placement, SMBP measurement protocol and pro-
tocol for returning patients. However, there was
minimal improvement in certain areas including
understanding the number of BP measurements to
take and the timing between them.

Table 1. Student BP measurement knowledge scores — pre
and post testing.

Pre-Test* Post-Test*
(mean + SD) (mean + SD) P-value
All Students (N = 77) 13.6 + 2.2 16.2 + 2.0 <.01
Nursing Students 129 £ 24 155 £ 2.2 <.01
(N = 44)
Medical Students 145+ 1.6 172 +13 <.01
(N =33)

*Max knowledge score = 19.

Table 2. Number and proportion of students correctly criti-
quing BP measurement videos - pre and post testing.

Pre-Test Post-Test
(N, %) (N, %) P-value
All Students (N = 77)

Video 1 - Preparation and 21, 27% 65, 84% <.01
positioning

Video 2 — Cuff selection and 26, 34% 60, 78% <.01
placement

Video 3 — BP measurement 68, 88% 72, 94% 0.27
technique

Video 4 — Documentation and 26, 34% 16, 21% 0.07
communication

Medical Students (N = 33)

Video 1 - Preparation and 10, 30% 30, 91% <.01
positioning

Video 2 - Cuff selection and 15, 45% 28, 85% <.01
placement

Video 3 — BP measurement 30, 91% 33, 100% 0.08
technique

Video 4 — Documentation and 8, 24% 6, 18% 0.55
communication

Nursing Students (N = 44)

Video 1 - Preparation and 11, 25% 35, 80% <.01
positioning

Video 2 — Cuff selection and 11, 25% 32, 73% <.01
placement

Video 3 — BP measurement 38, 86% 39, 89% 0.75
technique

Video 4 — Documentation and 18, 41% 10, 23% 0.07

communication

Table 2 contains the results of the video questions.
There was a 40 percentage-point or more improve-
ment in correctly critiquing the first two videos that
focused on preparation and cuff selection and there
was no statistically significant improvement with the
other two videos.

Lessons learned and next steps

Our results suggest that the AMA foundational
eLearning module on BP measurement can help
improve knowledge and ability to correctly identify
BP measurement skills. Pronounced improvements
were observed in the topics of patient preparation,
positioning, and cuff sizing and placement. These
skills are particularly important as they are
required regardless of whether BP is measured
manually or using an automated device.

The authors recognize that there were several
areas where improvement was minimal. For exam-
ple, student scores were lower on items related to
timings such as how long a patient should rest
before having their BP measured or how long to
wait in between readings. These findings highlight
the importance of pilot testing an eLearning pro-
duct before launch so one can identify and address
content areas that need additional clarity.

Lastly, our findings also suggest that an
eLearning module may not be a standalone solu-
tion. Certain skills will still likely require addi-
tional in-person training with peers and support
from healthcare educators [4]. This foundational



module should not replace current in-person BP
measurement teaching methods. Instead, it should
augment classroom time and is likely a useful pre-
work assignment.

Limitations of this pilot study included the vir-
tual setting. Ideally, the skills assessment would
have been conducted in-person with a student
measuring a patient actor’s BP. However, COVID-
related restrictions precluded our ability to host an
in-person assessment. Critiquing videos does not
give the student an opportunity to fully apply the
skills they learned via the foundational module.
Another limitation was that the students were
not true novice learners. The pilot took place
a few months after their initial skills training
within their programs which means students had
prior knowledge of BP measurement. However,
even if the study took place prior to their skills
training within their program, it is still common
for medical and nursing students to have some
exposure to BP measurement via previous clinical
roles and/or clinical shadowing.

Based on this pilot study findings revisions
were made to all three eLearning modules prior
to launching them in March 2021, specifically in
areas where student performance was low. Since
launch the AMA has partnered with 6 healthcare
schools across the US on implementing the mod-
ules within their curriculum. We intend to share
the results of these experiences in future
publications.
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