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Family Experience of Stroke Patients

an emotional response to anxiety that occurs in a
person when there is an anxiety stimulus, such as
a study that aimed to see cortisol and anxiety levels
in family members of patients treated in the ICU
with the result saying that a third of family members
experienced anxiety after their loved ones entered
the ICU. Many family members also experience
depression and post-traumatic stress (Beesley et al.,
2018). Knowing that a family member has an acute
illness has an emotional impact on a person. Other
studies also show that 70% of families of stroke
patients experience severe anxiety because of the
conditions experienced by families of stroke patients
(Sulistyoningsih & Al, 2018). Increased emotion and
crying is a process of forgiving oneself when the
family has a stroke (A'la, Yosep, & Agustina, 2017).
An association between disease representation and
distress exists in stroke patients, a meta-analysis
showed that stroke patients’ perceptions of strong
disease identity, acute/chronic times, and emotional
responses were significantly and positively
associated with anxiety and depression (Pai, Li,
Tsai, & Pai, 2019).

This study also shows that the emotional
response of the sufferer himself is the fear of being
taken to the hospital due to COVID-19. A qualitative
study that aims to determine the understanding
of Community Emergency Preparedness for
Cardiovascular Disease and acute stroke during
the COVID-19 Pandemic, obtained information
that participants reported concerns about virus
transmission. corona in the ambulance and in
the hospital. Community members’ attitudes and
perceived behavioral control to seek emergency
cardiovascular care are affected by the COVID-19
pandemic (Robles et al., 2021).

This study also showed that after a stroke
occurred, there was a family assessment of the
general condition and awareness, symptoms
of stroke, wurinary symptoms, gastrointestinal
symptoms, and musculoskeletal symptoms suffered
by the patient, such as: unable to urinate, vomiting,
unconsciousness, weakness, feeling unwell,
weakness, weak extremities, crossed eyes, facial
asymmetry, and aphasia. According to a study that
stroke patients experience several things when
having a stroke, namely numbness, tilted face,
slurred speech, saliva coming out of the mouth
and paralysis (Luan, Yang, Huang, & McDowell,
2021). Sudden speech difficulties and sudden
weakness on one side are the most frequently
identified symptoms (Krishnamurthi et al., 2019).
Speech/language impairment was the only factor
independently associated with patient first aid (Soto-
Camara et al., 2019).

This study also shows that the family’s
knowledge (cognitive) is knowing, doubtful/not sure,
and not knowing. A study showed that the better
the family’s knowledge about pre-hospital stroke
detection, the faster the time of arrival at the hospital
(Ainiyah, lzzah, Zahroh, Bistara, & Faizah, 2021).
There is a relationship between family knowledge

about risk factors and early symptoms of stroke and
family behavior in the early treatment of stroke. The
higher the value of family knowledge, the better
the behavior of the family (Rosmary & Handayani,
2020). The patient’s interpretation of symptoms is
also important: when they think the situation cannot
be self-managed, first aid is reduced to 253 minutes
(Soto-Camara et al., 2019).

Intervention by the family at home are to provide
first aid and care. The first aid given included lifting
the patient, bringing him to the puskesmas, bringing
him to the hospital, slapping his face, measuring
blood pressure, taking medicine, being given coconut
water, not being taken to the hospital. Treatment
given by feeding, providing comfort, telling rest/
sleep. One study reported that they would call an
ambulance, the most appropriate course of action, if
they saw someone suffering from stroke symptoms
(i.e., impaired vision, speech problems, numbness
or one-sided weakness). The second most common
course of action is to advise the person to see a
doctor instead of consulting a doctor immediately,
About 1/3 would recommend bed rest and 1/10
would suggest drinking water (Luan et al., 2021).

Participants who recognized more stroke
symptoms performed each action more frequently,
indicating a positive relationship between symptom
recognition and action. With regard to calling
an ambulance, any additional symptoms are
recognized. It is likely that calling an ambulance
is the most frequent course of action (Luan et al.,
2021). However, this study shows that the average
patient’s family immediately takes stroke sufferers
using their private vehicles.

Home care of the patient is the most common
response to participate in regular or increased
physical activity followed by eating more fruits
and vegetables/having a healthier diet and
quitting smoking, reducing salt intake, and a small
percentage not knowing how to reduce the chance
of having a stroke (Krishnamurthi et al., 2019).
Knowledge of relatives that stroke is a disease that
requires immediate treatment (Ningsih, Andarini,
& Rachmawati, 2020). Misjudgment of symptom
onset or poor awareness of stroke symptoms and
emergency pathways (Pulvers & Watson, 2017).
This includes family support when having a stroke,
the support provided by the family can improve
the patient's quality of life (Maryam, Resnayati,
Riasmini, & Mambang Sari, 2018).

Medical treatment

The second theme is medical care, which consists
of the distance from the health facility to the house
and the time lag for receiving therapy in the hospital.
The distance of health facilities is 300 m, 1 km, 4
km in the results of this study. A study revealed
that there was no effect of location distance on the
delay in arrival of patients after an acute ischemic
stroke in the UGD (Ningsih et al., 2020). The results
showed that the time lag at home to the hospital was
2 hours 30 minutes, 30 minutes, 1 hour, 2 hours,
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1 month, while the time lag from referral was 30
minutes and 1 day. A review article revealed that the
average time to admission and the percentage of
stroke patients arriving before the logistically critical
3 hours have shown a slight increase in the last two
decades. The main factors that affect prehospital
time are related to emergency medical lines, stroke
symptoms, patient and bystander behavior, patient
health characteristics, and awareness of stroke
treatment (Pulvers & Watson, 2017). Severe stroke
is one of the reasons patients are quickly taken to
the hospital. Other factors associated with early
arrival were related to stroke symptoms, stroke
subtype, comorbidities, behavior or perception
of patients and/or observers at stroke onset, and
stroke onset time (Pulvers & Watson, 2017). The
top three factors associated with late arrival were
the general practitioner or primary care facility was
visited first, referral from another hospital, and living
alone (Pulvers & Watson, 2017).

The results of this study indicate that family
knowledge is one of the causes of patients being
immediately taken to the hospital, but because of
covid 19, there is a fear of patients going to the
hospital. Another important supporting factor is the
delay in referral from primary care to the hospital so
that patients are late in getting help.

Conclusion

Family experience in carrying out treatment
during prehospital stroke is very important, where
knowledge about stroke needs to be considered in
prehospital stroke management. The more family
knowledge increases, the sooner stroke patients
are brought to the hospital. So as to reduce patient
treatment delays, primary care also needs attention.
Specifically in terms of making referrals to hospitals,
in this study, training for primary care workers needs
to get attention so as not to delay bringing patients
to the hospital. After this research was conducted,
the recommendation from the researchers was
increasing the knowledge of the families of patients
who are at risk of stroke is very important as well
as a good training for primary health workers in
following up stroke patients.
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Abstract

Background: A bright circumstance, cold temperatures with loud noise and
many activities around can influence oxygen saturation and pulse in preterm
baby.

Purpose: This study aimed to identify the effect of using earmuffs and
earplugs on the physiological response of preterm infants.

Methods: This crossover study involved 15 medically stable preterm infants
treated in a closed incubator. It used the consecutive sampling technique
where the babies’ physiological response using Neonatal Pulse Oximetri was
observed for 30 seconds every 15 minutes for two hours of using earmuffs
and earplugs.

Results: The result of repeated ANOVA analysis showed that there is no
significant difference of pulse repetition frequency before, during, and after
using the earmuff and earplug to preterm infants. Meanwhile, statistically,
there was a difference in the mean of oxygen saturation during and after
using the earmuff with p = 0.019.

Conclusion: The use of ear protection (earmuff and earplug) could assist
and support premature infants in maintaining physiological condition.
Earplugs are considered better than earmuffs for maintaining a preterm
infant’s physiological condition.

Keywords: earmuffs; earplugs; premature; physiological responses.

Introduction

Preterm birth is one of the contributors of high neonatal mortality rate in
Indonesia, making Indonesia as a country with the 5th leading preterm birth
accounted for 675,700 people. While being nurtured, the physical conditions
of the treatment room such as the light, the sound, the temperature, the
activities nearby, and the room arrangement have a certain impact on the
infant’s development (Altimier et al., 2015). The NICU room is frequently
illustrated as a noisy place due to unexpected noise from the alarm,
ventilators, phone, and staff conversation which are truly susceptible to
preterm infants (Beal, 2006).

American Academy of Pediatric recommends a noise level of <45
dB in the NICU room, yet the noise level often exceeds this standard. A
sudden loud noise has proven to trigger immediate physiological effects
such as increased heart rate, blood pressure, respiration and sleep cycle
issue, and an increase on the intracranial pressure (ICP) as well as
affecting the development of long-term neurodevelopment like language
and hearing development (Wachman & Lahav, 2016). Noise contributes to
sleep disorders, hearing damage, and decreased oxygen saturation that
could have negative impacts on the development of the nervous system
(Ranganna & Bustani, 2011). An attempt to reduce noise received by each
infant can be accomplished by using earmuffs or earplugs that are designed
to adjust the infants’ head or using a tool to muffle noises on the incubator
cover (Almadhoob & Ohlsson, 2020).

Based on the preliminary research, the noise level of the room ranged
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from 55 to 90 dB. While inside the incubator, its
level ranged from 58 to 75 dB. The measurement
was conducted using the 4-in-1 digital multifunction
environment meter. This condition is unquestionably
not in line with the American Academy of Pediatric
recommendation that limits noises in NICU rooms
to around 45 Db. Therefore, most of the preterm
infants in the incubator are not protected from
the noises around. This study aimed to identify
the effect of using earmuffs and earplugs on the
physiological response of preterm infants. Earmuffs
and earplugs are individual interventions that reduce
noise up to 22dB compared to general interventions
by modifying the environment which only reduces
noise by 6-8 dB.

Methods

Design

This study used a crossover study design where
respondents received more than one intervention
(Polit, D.F., Beck, 2016). With this research design,
the research subjects had control over themselves.
This study was carried out from September to
November 2017. Each respondent with an odd
number initially used earmuffs (treatment A),
while each respondent received an even number
used earplugs (treatment B). This treatment using
earmuffs and earplugs was completed in two hours.
There was a break (washout phase) between the
first and the second treatment to avoid the effect
of the first treatment on the next treatment. The
treatment was stopped for 24 hours and hereafter,
each respondent received a reverse treatment.
Respondents with odd numbers received treatment
B whereas treatment A was given to respondents
with even numbers. The effect of the treatment was
then compared.

Setting and Sample
This study was conducted in the Perinatology rooms
of several hospitals in Riau province: Petala Bumi

Hospital, Eria Bunda Mother and Child Hospital, and
Mother and Child Hospital of Andini, Pekanbaru.
Those hospitals were chosen because the noise
intensity at each hospital is not yet consistent with the
American Academy of Pediatric recommendation.
This is known from noise level measurements
carried out by researchers in the perinatology
room in each hospital. The population of this study
was premature infants who had been undergoing
treatment at the neonatal care in 5 hospitals in Riau
Province. Inclusion criteria for this research were:
infant with gestational age between 28 to less than
37 weeks, infant had been treated in a Neonatal
Intensive Care minimum in 2 days, infant did not
use any mechanical ventilation and was under a
tight control of blood gas analysis, infant was in
level 2 that needed a higher level of care and infant
was under a closed incubator treatment. Based on
the inclusion criteria and preliminary research, the
sample size was determined using the paired mean
difference formula. 15 Preterm infants were taken
as samples using a consecutive sampling technique
and none of the samples was dropout.

Instruments

In this study, the researchers used the Anderson
Behavioral State Scale (ABSS) with a kappa
value of 0.85, which has been used by previous
researchers (Syahreni, 2010). To ensure the
instrument validity of oxygen saturation and pulse
frequency, the researchers used the measuring
tools utilized by the hospital in which they had been
initially calibrated. Observation sheets A and B were
also used. Observation sheet A encompassed data
of respondents’ characteristics including gender,
gestational age, and chronological age. Whereas
observation sheet B covered data on physiological
function such as oxygen saturation and pulse
frequency based on the measurement time. The
tools utilized in the study were 1) Earmuffs from Em’s
4 Bub that is designed to protect babies from noises.
It was equipped with a headband to fit babies’ head.
2) The earplugs used was child-sized soft moldable

Hospital, Bangkinang Hospital, Selasih Kerinci
Day 1 | Day 2 | Day 3
R A I i
i Treat-  Out- ! Washout- | Treat- Out-
| ment come | phase | ment come |
—» 0dd  — A X) =P | »— B — x —#
number | ! i :
: | i :
: | i :
Premature i | | Observationtime
infants | [ | | I : | "
Ty t—1tp tin t =ty ! ta
: | | s
Even | B Y, i A Yoo
number ' | | \
i | H .
i ] )
4

Figure 1. Cross-Over Design
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Figure 2. The Measurement on Physiological Function of Respondents with Even Number

silicone from Mack’s Earplugs produced by McKeon
Products, Inc. USA which has complied with the
Environmental Protection Agency (EPA) standard
with ANSI S.319 as hearing protection equipment. 3)
Neonatal pulse oximeter used in the nursery 4) The
4 in 1 digital multi-function Environment Meter to
measure noise level of a room. This tool is designed
by combining the function of a sound level meter,
light meter, humidity meter and thermometer.

Data Collection and Procedure

The following is the data collection process: 1) First,
the infants were given an odd and even number. On
the first day, babies with odd number used earmuffs
while the ones with even number used earplugs. 2)
Second, the physiological function was measured
by recording the result of measurement of the
oxygen saturation and pulse frequency from the
monitoring screen on at (t1), which was 15 minutes
before inserting the earmuffs, every 15 minutes
for 2 hours of wearing earmuffs (t2-t79), and after

60 minutes, the earmuffs were removed (t10). 3)
The second day was the washout period when
the infants did not wear any earmuff or earplug.
4) On the third day, infants with odd number wore
earplugs while the ones received even number wore
earmuffs. 5) Physiological function measurement
was accomplished on the third day. The oxygen
saturation and pulse frequency were recorded from
the monitoring screen at (t11); that was 15 minutes
before inserting the earmuffs, every 15 minutes for
2 hours of wearing earmuffs (t12-t719), and after 60
minutes, the earmuffs were removed (t20).

Data Analysis

Univariate analysis was conducted to understand
the frequency distribution as well as to check the
percentage and proportion of each variable. The
characteristics of variables analyzed in this study
include gender, gestational age, chronological age,
oxygen saturation, and pulse frequency. Gender
was explicated by using frequency distribution and
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Table 1. Respondent Distribution Based on Their Characteristics, Oxygen Saturation, and Pulse

Frequency (n=15)

Variable Mean * SD

Median (min-max) 95% ClI

Chronological age 7.22 £5.60

Oxygen saturation Earplugs

Before 96.67 + 2.64
During 97.09 + 1.67
After 95.80 + 2.81

6 (2-25) 4.16-10.36

98 (91-100) 95.20-98.12
97.5 (93-99) 96.16-98.01
96 (90-100) 94.24-97.35

Pulse frequency Earplugs

Before 147.53 £ 16.94
During 142.38 + 16.25
After 146.60 + 17.45

146 (130-186)
147.38 (112-162)
147 (117-172)

138.15-156.91
133.38-151.38
136.93-156.26

Table 2. Respondent Distribution Based on Gender (n=15)

Variable

Frequency

Percentage (%)

53.3

Male

Table 3. The Comparison of the Mean of Oxygen Saturation Before, During, and After Using the

Earmuffs and Earplugs (n=15)

Oxygen Saturation of Preterm Infants

Mean = SD

95% ClI p value

Earplugs before 96.67 + 2.636 95.206-98.127 0.017
during 97.09 £ 1.674 96.165-98.019
after 95.80 + 2.808 94.245-97.355

Note: Repeated Anova Test

percentage which are considered as categorical
data. Meanwhile, numerical variables such as
gestational age, chronological age, oxygen
saturation, and pulse frequency were analyzed
using the mean, median, standard deviation (SD),
as well as the minimum and maximum value at the
95% significance level (a = 0.05). The statistical test
in the bivariate analysis is determined based on the
assumptions that must be met for each statistical
test using repeated measures ANOVA and Pairwise
comparison test. All variables were tested for their
normality by using the Shapiro Wilk test.

Ethical Consideration

The study was approved by the Health Research
Ethics Committee, Faculty of Nursing Indonesia
University, Jakarta, Indonesia (approval no.191/
UN2.F12.D/HKP.02.04/2017) and written informed
consent was obtained from each participant before
data collection was conducted.

Results

Respondent characteristics analyzed in this study

Jurnal Keperawatan Padjadjaran, Volume 10, Issue 1, April 2022




Original Article

The Effect of Earmuff and Earplug Use on Preterm Infants

Table 4. The Comparison of the Mean of Oxygen Saturation Before, During, and After Using Ear-

muffs (n=15)

Oxygen Saturation of Preterm Infants

Earplugs

Before vs during

Before vs after
During vs after

Mean Difference (95%Cl) p value

-0.425(-1.846-0.996) 1.000
0.867(-1.080-2.813) 0.739
1.292(0.193-2.391) 0.019

Nofte: Pairwise Comparison Test

Table 5. The Comparison of the Mean of Pulse Frequency Before, During, and After Using the Ear-

muffs and Earplugs (n=15)

Mean

Pulse Frequency of Preterm Infants

SD 95% CI p value

Earplugs before 147.53
during 142.38
after 146.60

(16.9) 138.154-156.912 0.116
(16.2) 133.386-151.381
(17.4) 136.938-156.262

Note: Repeated Anova Test

were described based on the type of data, numerical
and categorical data. Numerical variables consisting
of gestational age, chronological age, oxygen
saturation, and pulse frequency were analyzed
using the mean, median, standard deviation (SD),
as well as the minimum and maximum value at the
95% significance level (a = 0.05).

The number of male premature infants was
almost the same as the females as illustrated in the
following table.

The result of bivariate analysis on the comparison
of the mean of oxygen saturation before, during, and
after using the earmuffs and earplugs using repeated
ANOVA test shows that the highest mean of oxygen
saturation of premature infants using earmuffs was
before the earmuffs used. The second highest mean
was obtained during the use of earmuffs and lastly
after its use. Further, the statistical test result done
to compare oxygen saturation before, during, and
after using the earmuffs designates that HO was
rejected. This implies that there was no significant
difference in the oxygen saturation of premature
infants before, during, and after using the earmuffs
(p=0.506). Moreover, the highest mean of oxygen
saturation on premature infants with earplugs
was gained while using the earplugs. The second
highest mean was before using earplugs and the
lowest was after using earplugs. The results can be
seen in Table 3 below.

The result of the pairwise comparison test to
compare the mean of oxygen saturation before,
during, and after using the earplugs indicates that the
mean of oxygen saturation statistically had at least
two different means (p=0.017). The significance
value of the comparison for the second and the third
measurement was < 0.05 (p=0.019). There was a

different mean of oxygen saturation during and after
using the earplugs. Further detailed result can be
seen in Table 4 below.

The highest mean of pulse frequency on
premature infants with earmuffs was gained before
the earmuffs were used. The second highest mean
was obtained during the use of earmuffs. After its
use, the mean was lower. The result of the statistical
test used to compare the mean of pulse frequency
before, during, and after using the earmuffs shows
no significant difference (p=0.893). Meanwhile, the
mean of pulse frequency of preterm infants from the
highest to the lowest was obtained consecutively
before, after, and during the use of earplugs. The
statistical test employed to contrast the mean of
pulse frequency before, during, and after using the
earplugs also results in no substantial difference
with p=0.116. The result is further explicated in the
following table below.

Discussion

Respondents in this study were premature infants
who were nursed at several hospitals in Pekanbaru
and its neighborhood such as Petala Bumi Hospital,
Bangkinang Hospital, Selasih Kerinci Hospital, Eria
Bunda Mother and Child Hospital, and Mother and
Child Hospital of Andini, Pekanbaru. The samples
in this study were infants who were born fewer
than 37 weeks with an average gestational age
of 32.33 weeks. Premature infants were born with
organ immaturity so that the environment as well
as the use of medical tools in the hospital room
are excessive stimulus and can cause prolonged
stress on the preterm infants (Tilly Reid, 2001). The
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noise intensity of the treatment rooms for infants
in this study was high with an average noise level
of 56,31 dB. According to Hassanein et al. (2013),
cardio-respiratory equipment alarms could increase
noise intensity to 73 dB, endotracheal suctioning
to 68 dB, and the sound of telephone ringing to 83
dB. Reducing the noise received by infants is one
of the ways that can be done to diminish sensory
stimulation (Pineda, 2015).

Premature infants born before 28 weeks’
gestation also have an immature auditory system.
Premature infants are unable to coordinate
autonomic response towards the environment and
tactile stimulation until 32—34 weeks of gestation.
They need more energy to optimize the immature
organs. The infants do not have a strong ability
to adapt, thus assistance and support by using
earmuffs or earplugs could help reduce noise
intensity received by the baby. Nurses play a role
in diminishing noise intensity and create a healing
environment which allows the infants to maintain
energy for their growth and development.

The mean chronological age of respondents
in this study was 7.26 days. The increase in the
chronological age of premature infants is expected
to enable them to respond to any stimuli received
from the surroundings just as what occurs in the
neonatal care. In this study, the preterm infants
were at least 2 days old to be able to be involved
in the study with an estimate that they had passed
the transition period and had received minimum
treatment or medical intervention as the first attempt
to save life.

Gender is not a factor that influences premature
infants. The research result shows that there were
almost similar numbers of male and female infants.
This is in accordance with a study conducted by
Joshi & Tada, (2017) revealing that there is no
significant effect of gender to pulse frequency,
respiratory rate, or oxygen saturation.

The average of oxygen saturation of premature
infants in this research proves no significant
difference before, during, and after using the
earmuffs. It is consistent with a study by Duran et al.
(2012) reporting no significant difference of oxygen
saturation to 20 babies using earmuffs involved
in the study with p=0,55. The measurement was
carried out during babies’ rest where they did not
receive any treatment that could disturb the babies.
That measurement agrees with Abdeyazdan et
al., study (2014) disclosing a decrease on oxygen
saturation that occurred to the control group (without
earmuffs) was due to an increase on activities in
the room such as medical visits (e.g. doctor check-
ups and routine treatment given to babies) which
eventually cause a higher noise level. This is where
nurses have an important role to provide earplugs to
premature babies so that they are not disturbed by
environmental activities around them.

The use of earplugs, on the other hand, shows
significant differences during and after its use. An
increase in oxygen saturation during the use of

earplugs indicates that the earplugs do not interfere
with the position of the premature infants. The
use of earplugs consistent with the infants’ age
will not interfere the treatment routine nor cause
any obstacle, resuscitation process, and not injure
the infants (Eman A, 2017). In addition, adjusting
sleeping position both in supine or quarter prone
position affords comfort and increases the infants
oxygen saturation (Utario, 2017).

The result of this study also designates that
there is no significant difference of the mean of pulse
frequency before, during or after using the earplugs
or earmuffs. The mean of pulse frequency is 140.45
for earmuffs and 142.3 for earplugs. Grounded on
the researchers’ observation, the premature infants’
pulse frequency is not too fluctuated as the study is
conducted when the infants are taking a rest. This
suggests that during the study, the infants do not
receive any intervention, especially the ones that
could stimulate pain disrupting physiological stability.
The strength of this research is that the equipment
used complies with the Environmental Protection
Agency (EPA) standard, which has ANSI S.319 as
hearing protection equipment. These earmuffs and
earplugs can reduce sound entering the ear (Noise
Reduction Rating — NRR) by 22 decibels. However,
the limitation of this study lies in the difficulty of
finding samples that match the established criteria.
Nurses are expected to put earplugs on premature
babies as an intervention to overcome the noise of
the care environment.

Conclusion

The use of earplugs on preterm infants could
significantly improve oxygen saturation. It explicates
that the earplugs do not interfere with the infants’
position. Additionally, the use of earplugs on preterm
infants is better compared to earmuffs. The use
of earplugs consistent with the infants’ age will
not interfere the treatment routine nor cause any
obstacle, resuscitation, and not injure the infants.
However, there is no significant difference in the
mean of pulse frequency before, during or after
using the earplugs or earmuffs.
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Medical-Surgical Nursing (MSN) subject
during Pandemic

Putu Inge Ruth Suantika'®, Yustina Ni Putu Yusniawati

Institute of Technology and Health, Denpasar, Indonesia
Abstract

Background: The whole world is dealing with the covid-19 pandemic.
Therefore, the government has taken a policy to transform the education
system from in-class to remote learning. Nursing students are adapting
to this system, maintaining learning activities through unfamiliar online
methods. One of the subjects they take during this pandemic is Medical-
Surgical Nursing. This online learning system has created new challenges
in the teaching-learning process on the Medical-Surgical Nursing subject.
Students tend to feel disinterested, which leads to a sense of dissatisfaction
during online learning.

Purpose: This study aimed to analyse the satisfaction of nursing students
towards e-learning of the Medical-Surgical Nursing subject during the
pandemic.

Methods: This research used descriptive analysis with a cross-sectional
research design and used self-administered quiestionnaire. The samples of
300 respondents were nursing students at private and public universities in
Denpasar. The research started from January to July 2021 form proposal
making to data processing This study used univariate and bivariate analysis
involving the logistic regression test.

Results: There is a relationship between the variables of accessibility,
understanding the material, interactivity, and method accuracy. The
regression equation is -5.336 + 0.011 for Accessibility, + 0.474 for Material, +
0.021 for Interactivity, + 0.150 for Utility, and - 0.093 for Self-Reliance.
Conclusion: The conclusion in this research is that the convenience of
obtaining materials is the most significant relationsip.

Keywords: accessibility; learning; nursing education; satisfaction.

Introduction

The coronavirus disease 2019 or better known as COVID-19, has become a
pandemic for several months in 2020. Then, the World Health Organization
(WHO) declared the COVID-19 a global emergency on March 11th, 2020
(Dilante, 2020). The transmission of this virus is relatively high. It has caused
a high percentage of mortality and morbidity in almost all countries, including
Indonesia. The Disaster Management Agency reported that as of October
14th, 2020, the COVID-19 cases in Indonesia reached 344,749 patients
confirmed as positive, and 12,156 people died (Covid-19 Task Force, 2020).
It showed that the virus has been spreading faster and has had a significant
impact on human life.

The increasing number of positive confirmed cases of COVID-19 has
prompted the Indonesian government to take decisive action to reduce
the spread of this disease, such as the large-scale social restrictions and
self-isolation. One of the large-scale social restrictions is distance learning
methods or online systems in education (Purwanto, 2020). Many countries
have implemented this remote learning method, but not yet in Indonesia
(Bowers & Kumar, 2015; Porter, Graham, Spring, & Welch, 2014).

The outbreak of Covid-19 has had an impact on the world of education.
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It requires enormous changes in the teaching-
learning process, including nursing education. It
has encouraged the government and universities to
make innovations in the teaching-learning process
through online learning methods. As a result,
students need to spend time studying from home.
Several nursing students expressed difficulties in
the teaching-learning process because medical
surgical nursing subject areas required a good
understanding to support their knowledge and skills.
Due to changes in learning during the pandemic,
it is not uncommon for students to experience
depression, anxiety and stress ranging from mild to
severe symptoms (Acob, Arifin & Dewi, 2021)

Based on the AIPNI (Asosiasi Institusi Pendidikan
Ners Indonesia) curriculum, the semester credit
system in medical-surgical nursing holds the most
credits compared to other subjects (Core Curriculum
for Indonesian Nurses Education, 2015). In the
nursing profession curriculum, medical-surgical
nursing is also the subject with the most credits
in clinical practice. It requires students to learn
more about the medical-surgical nursing subject
both in theory and skills. In this current pandemic,
it becomes a new challenge for lecturers and
students. Based on researcher interviews, students’
opinions reflected dissatisfaction towards the online
process in this subject because of the subject
complexity, limited learning time, and the absence
of opportunities to meet directly with lecturers. .

The authors realize that the students’ satisfaction
level towards online learning in medical-surgical
nursing subject is still relatively low. Therefore,
it is necessary to conduct further study on the
factors related to the students’ satisfaction level
towards e-learning in this subject, so that student
satisfaction with the online learning process will
have an impact on student learning outcomes which
include knowledge and skills improvement. This
study aimed to analyse the satisfaction of nursing
students towards e-learning of the Medical-Surgical
Nursing subject during the pandemic.

Methods

A Study Design

This quantitative research uses descriptive analysis
with a cross-sectional research design. The
independent variables in this study are accessibility,
the convenience of understanding the materials,
interactivity, method accuracy, and self-reliance.
Then, the dependent variable is student satisfaction.

Setting

This research started from January to July 2021
for seven months long. Nursing students from
private universities in Denpasar took part to be the
respondents.

Research Subject
The population in this study were all students of
grade 4 and 6 from public and private universities

in Denpasar which included ITEKES Bali, Stikes
Wira Medika Denpasar, Udayana University, and
Poltekkes Denpasar. The authors used a purposive
sampling technique with the Slovin formula and
obtained 300 respondents. Inclusion criteria were
nursing students who had taken medical-surgical
nursing subject online. Exclusion criteria were
respondents who refused to be research subjects,
did not complete the questionnaire, and students
who were on leave were not included in the study.

Instruments
This study used several questionnaires developed by
researchers according to the topic and quoted from
several studies in Indonesian. The questionnaires
included seven parts. First, the characteristic
questionnaire consisted of initials, age, gender,
university origin, learning media used, internet
network conditions, study locations, and devices
used during learning. Second, the accessibility
of the e-learning questionnaire contained seven
statements using a Likert scale with reliability alpha
Cronbach 0.781. Then, the four statements of
convenience of obtaining materials inquiry had alpha
Cronbach score of 0.876. Interactivity questionnaire
with nine statements had a Cronbach alpha of
0.887. Utility questionnaire with six statements
had a Cronbach alpha of 0.928. The self-reliance
questionnaire had 12 points with a Cronbach alpha
of 0.911. Lastly, the satisfaction questionnaire with
five statements had a Cronbach alpha of 0.864.
The independent variables including
accessibility, convenience of obtaining materials,
interactivity, utility, and self-reliance have three
categories: good, sufficient, and poor. The values
are categorized based on the quartile values. While
the dependent variable of satisfaction has two
classifications: satisfied and dissatisfied based on
the median value. The researcher modifies the
questionnaire according to the needs and then tested
the reliability and validity. The authors developed
the questionnaires from previous research with a
Likert scale regarding factors related to students’
satisfaction (Cigdem & Ozturk (2016), Kuo, et al.
(2014), Liaw & Huang (2016).

Data Analysis
The univariate analysis is to identify each research
variable, including demographic data, accessibility,
the convenience of understanding the materials,
interactivity, methods accuracy, self-reliance, and
the students’ satisfaction level towards e-learning.
Then, the bivariate analysis aims to determine
factors related to students’ satisfaction towards
e-learning in the medical-surgical nursing subject.

The statistical test used is the chi-square test if
it meets the requirements. Then, by using the SPSS
test for windows version 20, with a 95% confidence
interval or p-value smaller than 5% alpha (<0.05),
Ho is rejected with a 95% ClI value.

The multivariate analysis by logistic regression
aimed to determine the variables that have a more
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Table 1. Respondents Characteristics

Variables Students’ Satisfaction P
Dissatisfied Satisfied
n % n % n %

Gender
Male 36 12.0
Female 264 88.0

Network Conditions

Poor 9 3.0
Fair 225 75.0
Good 66 22.0

Electronic Devices
Handphone 161 53.7
Computer 139 46.3

Materials Understanding

Complex 46 15.3 37 33.60 9 4.70 0.000
Fair 164 54.7 63 57.30 101 53.20
Easy 90 30.0 10 9.10 80  42.10

Utility

Poor 80 26.7 43 39.10 37 19.50 0.000
Sufficient 185 61.7 63 57.30 122 62.20

Appropriate 35 1.7 4 3.60 31 16.30
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Variables

Students’ Satisfaction p
Dissatisfied Satisfied
n % n % n %

Satisfaction
Dissatisfied 110 36.7
Satisfied 190 63.3

Table 2. The Logistic Regression Equation

Variable

Coefficient B

SE (B) p-value OR
(Minimum-Maxi-

mum)

Materials understanding 0.474

Utility 0.150

0.091 0.000 1.6060 (1.343-1.919)

0.056 0.008

1.161 (1.040-1.297)

-5.336

Constant

1.600 0.001

significant influence on other variables. Logistic
regression analysis is a mathematical approach
used to analyse the relationship between several
independent variables and a dichotomous or
binary dependent variable. The authors applied
the analysis in this research, considering that the
dependent variables are satisfied and dissatisfied.

Ethical Consideration

Prior to data collection, the Ethics Committee of
Institute Technology and Health Bali approved this
study on June 28th, 2021, with approval number:
04.0466/KEPITEKES-BALI/VI/2021. The authors
confrmed that all respondents had obtained
appropriate informed consent.

Results

Based on the table 1 above, demographic data is
presented. Out of 300 respondents, 125 respondents
were 21 years old, then 112 respondents were 20
years of age. Most of the respondents, namely 264
people were female, while 36 respondents were
male. The data shows that 175 respondents came
from ITEKES Bali, 75 students came from PSSKPN
Udayana, 34 respondents came from Stikes Wira
Medika, and 16 respondents came from Poltekkes
Denpasar. On the network conditions aspect,
225 respondents considered it as fair. Then, 66
respondents revealed it as good, while nine others
implied it as poor. Only 16 respondents studied at
the boarding house while 284 students studied from
home. Handphone was the most widely used device
as 161 respondents chose it, although 139 students

used laptops.

The results showed that 110 respondents
remarked poor on the accessibility aspect, 98
students considered it sufficient, and 92 people
experienced the good ones. On the materials
understanding variable, 46 students thought it was
complex, 164 respondents answered it was fair, and
90 students revealed it was easy. For the interactivity
variable, 126 people stated it as sufficient, as
90 students claimed they could actively interact,
while 84 respondents chose the passive category.
Considering the method used during the online
learning process, 185 people marked it as sufficient,
then 35 people stated it as appropriate, whereas
80 people responded to the poor category. For
the self-reliance aspect, 141 people counted it as
fair, 80 students answered they were independent
in learning, yet 79 respondents claimed they were
less. Concerning the satisfaction variable, 190
respondents conveyed they were satisfied, while
110 people were dissatisfied.

Based on chi-square cross tabulation, the
results show that there is a significant relationship
between satisfaction and most all of the variables:
accessibility (p value = 0.000 and X2 = 15.902), the
convenience of obtaining materials (p value = 0.000
and X2 = 63,473), interactivity (p value = 0.000 and
X2 =15.522). The data shows there is a relationship
between satisfaction with the method accuracy (p
value = 0.000 and X2 = 20.198). Meanwhile, the
self-reliance variable has no significant relationship
with the satisfaction variable (p value = 0.341 and
X2 =2.154).

The logistic regression equation in the table can
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be written with the model (y = a (constant) + b1x1 +
b2x2x), which is -5.336 + 0.011 Accessibility + 0.474
Material + 0.021 Interactivity + 0.150 Utility - 0.093
Self-Reliance. The table above shows that:

1. The odds ratio for the Accessibility variable is
1.011. The coefficient B is positive, and the data is
quantitative, therefore if the Accessibility variable
increases by 1 unit, the probability ratio of Satisfied
compared to Dissatisfied will increase by a factor
of 1.011, assuming the variables of Material,
Interactivity, Utility, and Self-reliance are constant.
2. The odds ratio for Material is 1.606. The coefficient
B is positive, and the data is quantitative, thus if the
material increases by 1 unit, the probability ratio of
Satisfied compared to Dissatisfied will increase by a
factor of 1.606, assuming the variables Accessibility,
Interactivity, Utility, and Self-Reliance are constant.
3. The odds ratio for Interactivity is 1.021. The
coefficient B is positive, and the data is quantitative,
thus if the interactivity increases by 1 unit, the
probability ratio of Satisfied compared to Dissatisfied
will increase by a factor of 1.021, assuming the
variables of Accessibility, Material, Utility, and Self-
Reliance are constant.

4. The odds ratio for the Utility variable is 1.161. The
coefficient B is positive, and the data is quantitative,
therefore if the utility variable increases by 1 unit, the
probability ratio of Satisfied compared to Dissatisfied
will increase by a factor of 1.161, assuming the
variables of Accessibility, Material, Interactivity, and
Self-reliance are constant.

5. The odds ratio for the Self-Reliance variable is
0.911. The coefficient B is negative, and the data is
quantitative, therefore if the self-reliance increases
by 1 unit, the probability ratio of Satisfied compared
to Dissatisfied will decrease by a factor of 0.911,
assuming the variables of Accessibility, Material,
Interactivity, and Utility are constant.

Discussion

The COVID-19 pandemic has changed the pattern
of life for the entire community from all aspects,
including education. The droplet transmission of
COVID-19 has urged society to keep their distance
and avoid direct contact while interacting. It has
affected the education system to transform the in-
class into remote learning that utilises technology as
a way of learning.

Online learning is uncommon in the education
system in Indonesia, so adaptation is needed.
Higher education settings can adapt more quickly
to online learning since they are more familiar with
the technology. The nursing education system has
started to use technology as a tool in continuing
online learning. The lecturers use various methods
during the learning process to make effective and
efficient lessons for the students. For this reason, it
is necessary to support the facilities, infrastructure,
activeness and creativity of the lecturers.

Students’ perceptions influence their satisfaction
towards e-learning, involving the activeness, the

convenience of accessing materials, internet
connection, teaching methods, and motivation
to study. Alquarshi (2019) stated that the factors
related to satisfaction and perception in distance
learning are self-efficacy, materials understanding,
and the interaction between students and lecturers.
Self-efficacy gives higher satisfaction because
it encompasses the responses towards learning
evaluation, a good comprehension of the materials,
getting challenges in the learning process, and
increasing involvement.

This study shows that the accessibility, the
convenience of understanding the materials,
interactivity, method accuracy variables have a
significant relationship with students’ satisfaction.
However, the self-reliance variable does not. One
of the necessary tools during online learning is
accessibility, including the internet network to obtain
the lessons. The respondents in this study stated
they got sufficient internet connection, yet most
experienced a poor network. Almost in all over Bali
Island, including Denpasar, the internet connection
is unstable due to the scattered learning locations.
Few students returned to their home areas where
internet access could be lacking. Moreover, some
of them did not understand how to operate the
computer, which hindered them in accessing
materials or attending online lectures. Yilmaz (2017)
states that when individuals are technology savvy, it
will increase motivation during learning.

Another indicator that affects students’
satisfaction during online learning is the convenience
of understanding the materials. Medical-surgical
nursing materials are very complex, so this subject
requires students to discover more related literature.
The respondents in this study are interested in
learning about medical-surgical nursing materials. It
motivates the students to brainstorm the concepts
before the class begins. The lecturers provide easy
access to the lessons for students. Although they
might face difficulties understanding the subject,
the students put individual efforts to figure out the
medical-surgical nursing materials. Research by
Rachmawati and Putri (2020) reveals that students
find it hard to understand the lessons through online
learning because they are accustomed to face-
to-face learning. In-class lectures allow students
to interact easily. When students experience
difficulties, they can ask the lecturer immediately.
However, the students can take advantage of
online learning. The students can access the
lessons anytime, anywhere that will trigger the
preparations before online learning starts. Online
learning that uses educational videos containing
material explanations from lecturers is said to have
a good effect in increasing student knowledge, also
accompanied by assignments to hone their skills
(Rahayu, Sulistiyawati, Purnamasari, Sawitri &
Fikriah, 2021).

The interactivity between students and lecturers
indicates the success of the learning process. In
distance learning, students frequently feel detached
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from the lecturers due to various obstacles. It
might cause the students to feel uninterested in
the learning process, which leads to confusion in
understanding the materials (Rachman, 2012).
Ineffective communication often occurs due to
several obstacles, such as an unstable internet
connection. Furthermore, the complex materials
prompt the students to be focused. Eventually,
it will lead to a reluctance for students to interact
during the lesson. Demir (2015) states that online-
based communication will be effective where
individuals interact remotely with a language that is
easy to understand, have a language culture and
a supportive environment. Yilmaz's research (2017)
found that interactions among students, other
students, and teachers are effective during online
learning. Good interaction also shows increased
learning needs that will address satisfaction and
motivation to learn (Yilmaz, 2014).

The effectiveness of the distance learning
method influences students’ satisfaction. The
use of the appropriate approach can increase
the knowledge and skills of students (Nurumal,
Diyono & Che, 2020). It will affect the system,
information, and services qualities received by
students (Pawirosumarto, 2016). Liaw and Huang
(2013) found that one of the interactive learning
environments is determined by appropriate learning
media. The videos in the LMS as learning media are
accessible at any place and anytime (Karao_glan
Yilmaz & Keser, 2016). The learning methods design
will arouse curiosity and attract the attention to learn
and understand the lessons. The high curiosity
about the materials will encourage the students to
interact with each other through online learning.
It will also be one of the pedagogical learning for
applying the technology method as an adult learning
that improves the learning outcomes (Yilmaz &
Kihg-Cakmak, 2012).

This study shows that the self-reliance factor is
not related to students’ satisfaction. It is different
from the research by Yilmaz (2017), which states
that independence in the learning process is one
of the factors that affect students’ satisfaction.
Distance learning makes students less independent
because they are not familiar with online methods in
the learning process. However, some students feel
they are required to increase their independence
in learning. Yilmaz (2017) shows that e-learning
readiness is a crucial predictor of students’
satisfaction and learning motivation. Therefore, to
build learning satisfaction, determine the readiness
of students. Lecturers can help them by providing
learning materials and topics discussion the day
before the online learning schedule. If there are
students who have low readiness, it is the lecturer’s
responsibility to assist them in arranging the strategy
during the online learning. Moreover, to improve
online learning readiness, it is also necessary to
update the curriculum or improve computer-based
and technology-based learning. Lecturers must
become role models for students in using e-learning

methods (Hao and Lee, 2016).

Conclusion

The conclusion of this research is that there are some
variables which have relationship with student’s
satisfaction such as accessibility, convenience
in understanding materials, interactivity, method
accuracy. The most significant relationship is the
convenience of obtaining materials with an OR
value of 1.606.
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