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Abstract

The literature reveals that ECG a vital diagnostic tool, offers inseparable information regarding
the diagnosis, prediction of risk and prognosis. Nurses when equipped with knowledge to
interpret ECG can aid into saving lives and prevent unwanted complications. Moreover, a virtual
learning program which can cater the learning needs, providing the freedom of self-paced
learning, plays significant role in improving the clinical judgement. Therefore, study aimed to
assess the efficacy of virtual learning program in terms of acquisition and retention of ECG
interpretation skill. Materials & Methods-Intervention (VLP) & Tools were developed and
validated by the experts, tool included demographic profile, knowledge test. Method of data
collection was self-reporting, study participants were given access to the virtual learning
program {VLP) on first day and their demographic profile and pre test was administered from
day two to day six, study participants learnt from the VLP on ECG interpretation and on seventh
day post test was administered followed by time series post tests on 14th as well as 30th day.
Results show that knowledge improved significantly (p value 2.694) on comparison with Tukey's
method, it was found that the knowledge increased in 1st post test and the trend of knowledge
retention revealed that it increased in the first post test further increased with second posttest
and decreased (yet higher than first posttest) scores. Comparison of the groups revealed that
there was significant change in the knowledge skill with significant t value18.516 at 0.05 level.
Thus, conclusion was drawn that the learning with VLP helped the students to gain knowledge
and retain it for longer,
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1. Introduction

Diseases of heart and blood vessels are categorized
as CVD, are responsible for 17.3 million per year
which makes it world's leading cause of death. India
too falls in the stream with CVD being the leading
cause of mortality for the nation.[1,2] Indians have
been affected by CVD, a decade earlier and during
their most productive life that is midlife [3,4] before
age of 70 years , world have 23percent CVD death
rate whereas Indians rate is recorded to be 52
percent[5]

CVD claiming more deaths in lower income countries
including India as compared to middle, higher
income group countries [6,7]. According to the WHO
report estimating the CVD burden, India lost $237
billion on health care over last ten years (2005-
2015).18]

India has vast heterogeneity in population in terms
of risk factors prevalence and with rise of Non-
Communicable Diseases (NCD) rapidly in last two
decades, nearly two third of the NCD mortality
credits to the CVD related conditions. [9-11]
Literature  evidently speaks about bedside
cardiology deterioration and replaced by recent
advancements and technology. Diagnosis could be
done with history, physical examination and further
supplemented by investigation like ECG.

Apparently, the technological advancements have
brought crisper definition of both anatomical &
physiological abnormalities. Newer technologies like
nuclear medicine, ultrasonography, computed
tomography, and magnetic resonance imaging
holter monitoring, telemetry, bedside monitoring
have empowered the clinical capabilities of health
care team members.[12] ECG is an inseparable tool
in cardiac nursing and brings power of diagnosis and
early identification as well as prediction of prognosis.
[13]

Among nurses’ basic knowledge related to recording
and interpretation was found to be insufficient as
reported by 40 nurses who were assessed with 14
item questionnaire on 12 lead ECG knowledge,
results revealed that apart from lack of knowledge,
need for inservice education was utmost need and
desired by the nurses.[14]

Like wise results were found among critical care
nurses’ perception of arrhythmia knowledge on ECG
interpretation. It was found that a deficit in nurses’
ability to recognize and identify specific arrhythmias
including heart block, aberrant conduction, and
tachy arrhythmias. Understanding of lead placement
concepts varied greatly among participants. [15]
Good management of diseases is dictated by the
knowledge of nurses related to ECG recording and
interpretation. With technology being an aid to ECG



HIV Nursing 2022; 22(2): 4332-4336

interpretation nurses have responsibility for
understanding the changes in ECG and patient
condition’s and respond accordingly, appropriately.

Nurse's knowledge helps in recognizing and
managing the contingencies effectively and
timely.[16]

Hence, nursing curriculum implementation need to
improve on the knowledge gain, its retention, as well
as the clinical judgement ability. Previous studies
have explored and identified some of the main
characteristics of nurses’ professional practice,
clinical judgment, and clinical decision-making.
[17,18] These characteristics included using
knowledge and conceptual models in practice [19]
adopting an interdisciplinary collaborative decision-
making approach[20], including clinical judgment in
nursing educational programs[21], and using
evidence, intuition and autonomy[21-23].
Implementing educational programs for improving
nurses’ clinical judgment is another characteristic of
professional  nursing  practice.  Kantar  and
Alexander[24] integrated clinical judgment into
nursing curriculum and reported that education
enhances nurses’ clinical judgment skills [25]. Other
educational interventions such as conceptualizing
[26] and simulation [27] as well as teaching critical
thinking skills [28] can also improve nurses’ clinical
judgment ability. Moreover, student nurses are
bound to be knowledgeable about 12 lead ECG and
disseminate the same with the nurses who care for
cardiac clients especially acute coronary syndrome.
(28]

Virtual learning is defined as the delivery of learning
through electronic mediation which bridges the gap
caused when the instructor and student are
separated in either time or place Traditional methods
of teaching have always been focused on group and
teacher centered and limited to a classroom,
whereas the virtual learning has no limitation of
space, time and solely student centred.[29]

The literature revealed that ECG a vital diagnostic
tool, offers inseparable information regarding the
diagnosis, prediction of risk and prognosis. Nurses
when equipped with knowledge to interpret ECG
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which can cater the learning needs, providing the
freedom of self-paced learning, plays significant role
in improving the clinical judgement. Therefore,
investigator intents to examine the effect of virtual
learning program in terms of acquisition and
retention of ECG interpretation skill.

Obijectives of the study were to

1. Develop and validate the virtual learning
program on ECG interpretation skill
2. Assess and compare acquisition and

retention of ECG interpretation skill before and after
the virtual learning program among baccalaureate
nursing students

3. Determine association of acquisition and
retention of ECG interpretation skill with selected
variables among baccalaureate nursing students.

2. Material and methods

Virtual learning program was developed and
validated from Medical and nursing experts. Tools
for knowledge acquisition were also developed
based on available literature and expert’s guidance
and were validated as well. Reliability was assessed
statistically, and tools were found to be reliable.
Difficulty index and discrimination index were also
statistically calculated for each item of the tools
which were found to be moderate. Study was
conducted on baccalaureate second year nursing
students; baseline data was collected with help
pretest and two different nursing institutes were
selected in urban area. User name and passwords
were initially given by the investigator for first login
which were later changed by the user as per their
preference. After this investigator had no control
over access and the progress of the study
participants. Participants were provided five days for
learning ECG through virtual learming program.
Thereafter, time series data was collected at interval
of 7 days, 15 days and 30 days.

Data was analyzed according to the objectives of the
study using descriptive and inferential statistics and
is presented in the form of tables, graphs, and
diagram.

can alld |'nt0 saving lives a.nd preveqt unwanted 3. Results
complications. Moreover, a virtual learning program
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The data collected was tabulated. Coded and
interpreted using spss software and was done by the
blinded statistician. The socio demographic profile
showed the following results. (Refer table 1). Age of
the study participants in experimental group was
majorly in age of 19 (37.1%) to 20 years (40%) on
other hand control group had majority participants
of 21years (60%) and 60% of study participants were
females in both experimental and control group.

The percentage of previous year was 61-75% among
both the experimental (60%)and control group
68.6%. Study participants who had their clinical
postings completed were 68.6% in experimental
group and in control group 54.3% had completed
the posting.

Participants’ parents who belonged to health care
profession were 8.6% among experimental group
where as control group participants had father in
health care profession (11.4%) and mothers who
were health care professional were 8.6%.

Prior knowledge was absent among the participants
similarly, majority of participants of experimental
group 74.3% and 32.96% in control group had not
done nay online education related to the ECG
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interpretation (refer table 1)

Assess and compare acquisition and retention of
ECG interpretation skill before and after the virtual
learning program among nursing students

On comparison of the acquisition and retention of
ECG interpretation skill level results revealed pretest
knowledge to be same that is Average (11-20)
among both experimental (57%)and control group
(54.3%) However it raised to above average among
experimental group 97.1% participants immediately
after the Virtual learning program. The retention of
skill was assessed after 15 and 30 days it was found
that experimental group participants had above
average retention of ECG interpretation skill. second
assessment revealed that cent percent experimental
group participant had above average skill. On other
hand the acquisition & retention of ECG
interpretation skill remained at same level i.e,
average even on further two assessments done of
15th and 30th day (refer table 2)

Therefore, the inference was drawn that Virtual
learning program helped experimental group
participants to gain and retain the ECG
interpretation skill.

CONTROL

VARIABLES Score range Er (%) Er (%)
Below average (0-10} 7(20.0%) 7 (20.0%)
Pretest knowledge 19 (52.3%)
Above Average (21-30) 8 (22.0%) 9 (25.7%)
; Below average (0-10) 0 (0.0%]) 3 [8.6%)
Knowledge & retention - POST 1 Average (11-20) T12.9%) 79 (82.9%)
Above Average (21-30) 34 (97 1% 3(8.6%)
Below average (0-10) 0(0.0%) 2 (5.7%)
Knowledge & retention - POST 2 Average (11-20) 0 (0.0%) 30 (85.7%)
Above Average (21-30) 35 (100.0%) 3 (8.6%)
Below average (0-10) 0(0.0%) 2 (5.7%)
KnOWledge & retention - POST 3 Average (1 1-20) Z (b /%) 29 (8Z9%)
Above Average (21-30) 33 94.3%) A(TT.4%)

Retention of ECG interpretation skill was assessed
statistically using ANOVA and the calculated value
for experimental group (2.694) was found to be
significant (refer table 3) in comparison to control

group where it was found to be (1.671) non-
significant (refer table 4).

Hence, the conclusion was drawn that the virtual
learning program helped the experimental group to
acquire and retain the ECG interpretation skill.

[ POST 1 POST POST
Mean 18.31 31.63 32.317 31.23
S.D. 8.098 4271 2.349 3.695
F Test 68.20
P value 2.694
Result Significant

Mean 16.71 16.26 15.80 15.83
S.D. 6.052 3.837 3.35¢9 3.249
Median 15 17 16 16
F Test 0.52
P value 1.671
Result Not Significant
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Determine association of acquisition and retention of
ECG interpretation skill with selected variables
among nursing students.

In order to establish the fact that the virtual learning
program was solely responsible for the acquisition
and retention of ECG interpretation skill, association
was calculated using chi square test. It was revealed
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that none of the socio demographic variable had
significant chi square value. Hence the conclusion
was outlined that the socio demographic variable did
not affect the acquisition and retention of
experimental group participants. (refer table 5), it
was only influenced or caused by Virtual learning
program.

emographic Variables evel of Scores
Below Above -
) hi P Table
Variables Opts Average SIS average C df Result
(0-10) {11-20) (21.30) value |Value Value
19yrs 0 1 12
. 20 0 1 13 I
Age in Years 21&2 . - c 5815 |0.444| 6 | 12.592 |Not Significant
22yrs & above 0 0] 3
Gender Male_ o - = 1.667 (0435 2 | 5991 [Not Significant
P ¢ . 51- 60% 0 1 10
SHEIEE]S O [ ZRSELE ™ s e 0 T 20 6.753 |0.150| 4 | 9.488 |Not Significant
year Above 75% 0 0 3
Have you ever been Yes 0 2 22 e am
posted to Cardiae unit No 5 5 1 4176 10.124] 2 5.991 |Not Significant
_ Health Care 0 1 31 e
Father's Occupatlon professional 1.276 |0.528] 2 5.921 Not Slgmﬂcant
Others 0 1 2
) Health Care 0 2 30 N
Mother's Occupation | professional 1.276 |0.528] 2 5.991 |Not Significant
Others 0 0] 3
Prior Knowledge about No 0 1 24 .
ECG interpretation Yes [0] 1 g 3.500 |0.714] 2 5.991  Not Significant
Yo g 2 > 3216 o200 2 | 5991 |Not Significant
Discussion & Conclusion Health Organization (2011). Global Atlas on

As statistical data showed significant difference
between level of scores and mean scores of
experimental and control groups in terms of
acquisition and retention of ECG interpretation skill
it was concluded that Virtual learning program
successfully helped the experimental group
participants to acquire and retain the ECG
interpretation skill. Montassier E too reported that
the e-learning course is an effective tool for the
acquisition of ECG interpretation skills by medical
students. Furthermore, Internet-delivered education
may be more effective than traditional teaching
methods due to greater immediacy, improved
visualisation and interactivity [30]. Baccalaureate
students ranked the Web-based ECG-interpretation
programme as a useful instrument to learn ECG.
Furthermore, Internet-delivered education may be
more effective than traditional teaching methods
due to greater immediacy, improved visualisation
and interactivity [31]
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