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Abstract
Introduction: The COVID-19 pandemic has caused a major

shift in the healthcare delivery system. With the limited personal
protection equipment and a nursing service shortage caused inef-
fective nursing care delivered to COVID-19 patients. Wearing full
personal protective equipment (PPE) hinders nurse-patients com-
munication and inhibiting the achievement of treatment goals.
This study aims to examine the effect of a ‘COVID Nurse
Assistant’ (CNA) application on patient satisfaction in COVID-19
isolation rooms. 

Design and Methods: This was a comparative study with an
experimental and control group design. The participants were
patients confirmed positive with COVID-19 receiving care in an
isolation room for at least three days and were fully conscious.
The intervention used was accessing health information related to
COVID-19 through a mobile-friendly application namely-
‘COVID Nurse Assistant’. The instrument used was the Patient
Satisfaction Questionnaire (PSQ-18) translated into Bahasa
Indonesia. In addition, an independent t-Test was used to perform
statistical analysis. 

Results and Discussions: A total 158 respondents completed
the online survey among of 219 eligible patients (72% response
rate). The score in the general and financial satisfaction sub-scales
reported by patients in the experimental group were significantly
different from the control with p-values of 0.032 and 0.018 respec-
tively. However, other subscales were not significantly different
between the two groups.

Conclusions: The implementation of the CNA online applica-
tion has noteworthy implications on patient satisfaction. However,
further studies examining similar system in different clinical areas
would provide better information for the optimal use of technolo-
gy in patient education.

Introduction
COVID-19 was declared a pandemic by the World Health

Organization (WHO) on March 11, 2020, after its first appearance
in Wuhan, China in December, 2019.1 The increased prevalence of
cases indicates the need for specific policies for handling and pre-
venting transmission. The symptoms of COVID-19 characterized
by fever and dyspnea due to acute respiratory dysfunction have
led to an increase in the number of patients requiring treatment in
the hospital.2 Meanwhile, the hospital treatment varies according
to the symptoms experienced by patients, with approximately 20%
requiring oxygen therapy and 5% being treated in the intensive
care unit.3 In Indonesia, the number of positive cases reached
66,226 between March to July October 2020 with 30,785 recov-
ered and 3,309 deaths spread over 497 regencies/cities in 34
provinces.4

The increase in COVID-19 cases has led to problems due to
the increasing number of patients requiring hospitalization and the
burden on health services. Overcrowding has caused increased
stress and burden on health care workers, especially nurses who
are on the front line.5 Nurses are the health workers with the great-
est patient contact and play an important role in managing and
responding quickly to patients.6 In treating patients with COVID-
19, strict Protocols must be implemented to minimize the risk of
transmission. The use of protective equipment such as gloves,
long-sleeved disposable gowns, respirators, and eye protection
such as goggles or face shields is standard procedure for all nurses
caring for these patients.7 Aside from preventing infection, the use
of PPE also has several negative impacts, such as physical dis-
comfort and difficulty in interacting with patients, especially com-
munication and orientation.8-10 Nurses stated that patients are often
unable to recognize them when they are wearing PPE. This diffi-
culty in interacting with patients disrupts therapeutic communica-

Significance for public health

COVID-19 pandemic drives significant shifting and numerous emerging problems in the global health system. Health education and promotion that focuses on
COVID-19 care for the patient, infection transmission, and prevention strategies were urgently provided publicly in hospital and community settings. However,
it cannot be conducted in the conventional method, as printed flyers or brochures can be media for transmission. The nurse working in the COVID-19 isolation
room is experiencing the most difficulties in educating and communicating with patients and family. The study provided innovation in delivering health edu-
cation using CNA's integrated online platform. The study will provide important information on whether the CNA is effective as health education media for
COVID-19 patients and their families. Positive results may become a helpful consideration to develop a better application to enhance health education in the
community.
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tion and implementation of care needed by patients, including
informed consent and discharge planning. 

The needs of patients hospitalized due to COVID-19 include
emotional support and orientation on the scheduled services.
Emotional support and the accompanying hope enhance healing,
while orientation to services provides a sense of security and col-
laboration with therapeutic interventions.8

Orientation to services can improve engagement and motivate
patients to participate in treatment.8 In addition, the process of pro-
viding information regarding discharge planning is very important
to patients. Discharge planning for patients with COVID-19
includes providing information regarding the recommendation for
self-isolation at home which is expected to increase transmission
prevention behavior. It also ensures continuity of care11 and
includes a discussion of home remedies, self-care instructions, and
follow-up care arrangements. This involves engaging with the
patient and family at least 24 hours before discharge. When dealing
with patients infected with COVID-19, the problem that arises is
related to the use of several paper-based tools which require effec-
tive communication. Paper-based tools pose a risk of infection
when handled by both nurses and patients, while social distancing
and PPE inhibit effective communication.

The use of technology media in the provision of care has
become an important strategy in health services since the advent of
the COVID-19 pandemic. The utilization of technology for screen-
ing, diagnosis, delivery of information and patient monitoring has
become more useful. This can be in the form of applications on
smartphones or Website-based.12,13 The development of the
‘COVID Nurse Assistant’ (CNA) application is in the form of a
website containing health information for COVID-19 patients. The
information contains patient service orientation materials from
admission to discharge and can be accessed from the patient’s
smartphone. Furthermore, it includes treatment that will be carried
out, the hospital and the staff available to provide services with
names and photographs, as well as complete discharge planning
information. It is expected that this innovation can overcome some
of the problems of providing information to patients treated in the
COVID-19 isolation rooms.

Design and Methods
This was a comparative study with experimental and control

group design to examine differences in patient satisfaction regard-
ing health care provided by nurses in COVID-19 isolation rooms.
The respondents were patients diagnosed with COVID-19 and
receiving care in the isolation rooms of Dr. Saiful Anwar Hospital,
Malang, East Java, Indonesia. The inclusion criteria included
respondents who were fully conscious with the Glasgow Coma
Scale of 4, 5, or 6, and had received care in an isolation ward for a
minimum of three days.14 Patients who met these criteria were con-
sidered to have been adequately exposed to nursing care and capa-
ble of providing evaluation regarding the quality of care being pro-
vided. Dr. Saiful Anwar hospital is the second-largest referral hos-
pital in East Java. During the pandemic, it was appointed by the
provincial government to be a referral hospital for COVID-19
patients. In March 2020, the isolation unit consisted of 2 wards
with 30 and 40 beds, respectively. Due to the increasing number of
patients confirmed positive with COVID-19, the hospital added
four wards with 200 overall beds. During the second wave in July-
August 2021, the Bed Occupation Rate (BOR) reached 100% forc-
ing the hospital to add another 250 beds to serve patients not only
from Malang but also neighboring cities such as Blitar, Pasuruan,
Probolinggo and Sidoarjo.

The ‘COVID Nurse Assistant’ (CNA) is a mobile-friendly
application that provides online education for patients with
COVID-19 and their families. The application was developed by
the study team in collaboration with nurses in the isolation unit and
was officially introduced by the hospital in January 2021. It con-
sists of two major sections namely education for patients and fam-
ilies. Both sections display posters and videos related to COVID-
19 such as, how to select a diagnostic test for COVID-19; patient
orientation in isolation rooms; healthcare provided in isolation
rooms, stress management, hospital chaplain services, diet, as well
as medication and exercise recommendations. It also introduces
patient discharge information, thereby making the transition of
care to be implemented smoothly. A video about handling the
deceased is also included in the education for the family section to
give them an understanding of the respect placed on their religion.
The hospital promoted the application through banners and posters
displayed in the isolation wards and their surroundings. 

Recruitment
Although frequently promoted by nurses and staff, some

patients did not access the application. Therefore, the experimental
and control groups were self-selected with patients that decided to
access the application or not. 

Data collection 
Data collection was conducted by study team members who

are nurses working in isolation rooms. The survey in a google form
was accessible in the CNA application, hence, patients who
accessed the application were able to complete the survey after
accessing information. For the control group, the survey was dis-
tributed online by a link sent by Whatsapp to patients which is sim-
ilar to the normal procedure in this hospital to collect patient satis-
faction data. A consent form was included as part of the google
form and the participants were required to agree and proceed to
complete the survey. Moreover, this study received ethical
approval from the Health Research Ethics Committee of the
Faculty of Nursing, University of Jember (Number
68/UN25.1.14/KEPK/2021).

Measurement of patient satisfaction 
Patient satisfaction data were collected using the patient satis-

faction questionnaire (PSQ-18) that has been translated to Bahasa
Indonesia using backward translation. The instrument was validat-
ed using content validity with items selection considered by the
correlation coefficient > 0,3 and reliability estimation of 0.928.15
The Indonesian version of the PSC-18 consists of 18 items that are
divided into seven subscales namely General Satisfaction,
Technical Quality, Interpersonal Manner, Communication,
Financial Aspects, Time spent with Nurses, as well as Accessibility
and Convenience.15 The PSQ-18 uses a five-point Likert scale that
ranges from 1 representing strongly disagree to 5 meaning strongly
agree to reflect patient satisfaction toward healthcare services.
Items numbered 4, 7, 9, 10, 12, 13, 14, 16, and 17 are negatively
worded and reversely scored. The patient satisfaction score is
derived from the average score within the seven subscales,16,17
higher scores indicate greater patient satisfaction. Furthermore,
additional demographic questions such as gender, age, educational
level, occupation, and marital status were included for further
information. Questions about the benefit of the CNA application to
improve patient knowledge and confidence to manage self-care at
home were also added. 

Statistical analysis
The characteristics of respondents in the control and experi-

mental groups were examined using descriptive analysis, while the
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effects of the CNA application on patient satisfaction were com-
pared between the two groups using an independent t-Test with a
significance level of 0.05. The p-value of less than 0.05 indicates a
significant difference in patient satisfaction scores. 

Results and Discussions
A total of 219 COVID-19 patients were eligible to participate

in this study and 158 respondents staying in COVID isolation
rooms for a minimum of three days completed the online survey
providing a total response rate of 72%. Furthermore, 53.8% or
n=85 of the patients accessed the CNA application and formed the
experimental group, while 46.2% or n=73 did not access the appli-
cation and formed the control. The majority of respondents were

female n=80; 51%, the largest age group was between 51-60 years
old with n=40; 25%, most were married n=129; 81%, worked in
private businesses n=57; 36% while the most common highest
level of education was a high school diploma n=65; 41%. The
respondents’ characteristics are shown in Table 1, while the opin-
ions on how the access to the CNA application improved knowl-
edge and confidence in home-based self-care after discharge are
shown in Figure 1. The majority of respondents who accessed the
application reported improvement in knowledge related to
COVID-19 namely 62.7% and increased confidence to manage
self-care at home with 61.6%. Furthermore, the aspects of
improvement experienced by patients presented in Figure 2
include patients’ medication adherence 67%, ability to practice
exercise at home 58.5%, more healthy diets consumption 66%,
better understanding of Self-isolation 51,1%, and COVID-19

                             Article

Table 1. Respondents’ characteristics.

Characteristics            Experimental group (n=85)            Control group (n=73)
Demographic factors                                            n                                      %                                             n                           %

Gender                                                                                          
      Male                                                                                       46                                                54                                                          32                                  44
      Female                                                                                  39                                                46                                                          41                                  56
Age                                                                                                 
      ≤ 20 years old                                                                       1                                                  1                                                            1                                    1
      21-30 years old                                                                    12                                                14                                                           8                                   11
      31-40 years old                                                                    23                                                27                                                          15                                  21
      41-50 years old                                                                    14                                                17                                                          16                                  22
      51-60 years old                                                                    19                                                22                                                          21                                  29
      >60 years old                                                                       16                                                19                                                          12                                  16
Marital Status                                                                              
      Not Married                                                                          8                                                  9                                                            7                                   10
      Married                                                                                69                                                82                                                          60                                  82
      Widowed                                                                               8                                                  9                                                            6                                    8
Educational Level                                                                       
      Elementary/middle school                                                8                                                  9                                                            3                                    4
      High school diploma                                                          29                                                34                                                          36                                  49
      College degree                                                                   48                                                57                                                          34                                  47
Occupation                                                                                  
      Private organization/company                                         33                                                39                                                          24                                  33
      Civil Servant                                                                         12                                                14                                                           5                                    7
      Entrepreneurs                                                                    13                                                15                                                          13                                  18
      Students                                                                                3                                                  4                                                            2                                    3
      Retirement                                                                           10                                                12                                                           7                                   10
      Not working                                                                         14                                                15                                                          22                                  18
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Figure 1. Patients’ opinion about CAN.
Figure 2. Improvement aspects patients experienced after access-
ing CNA.
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transmission prevention procedure 61.7%. This indicates a positive
implication of the CNA application to patients. The respondents
also mentioned several advanced features of the CNA application
that differ from conventional education media, including ease of
accessibility 80.9%, attractive and easily understood 64.9%, edu-
cational 56.4%, and comprehensive 67%. 

Patient satisfaction levels 
Table 2 displays the patient satisfaction levels of both the con-

trol and experimental groups. The experimental group’s subscale
score ranged between 3.83 for time spent with nurses to 4.19 for
interpersonal manner, while the control group scored lower over-
all, with a range of 3.41 for financial aspects to 3.95 for interper-
sonal manner. The comparison of patient satisfaction scores
between the two groups is presented in Figure 3. In all seven sub-
scales, the experimental group reported a higher average score of
satisfaction than those in the control. This implies that patients

who accessed health information related to COVID through the
CNA application are more likely to be satisfied with their health-
care than those who did not. 

The effect of the ‘COVID Nurse Assistant’ (CNA)
application on the patient satisfaction level

The differences in patient satisfaction scores between the con-
trol and experimental group were examined in Table 3 and Figure
4. The patient satisfaction scores in the general and financial satis-
faction subscales reported by those in the experimental group were

                                                                                                                              Article

Table 2. Patient satisfaction level between control and experimental group. 

Patient Satisfaction Subscales                        Groups                                                   Mean                                        Std. Deviation

General satisfaction                                                            Control group                                                         3.77                                                                 0.408
                                                                                                  Experimental group                                              3.94                                                                 0.569
Technical quality                                                                    Control group                                                         3.68                                                                 0.463
                                                                                                  Experimental group                                              4.01                                                                 0.451
Interpersonal manner                                                         Control group                                                         3.95                                                                 0.528
                                                                                                  Experimental group                                              4.19                                                                 0.567
Communication                                                                     Control group                                                         3.87                                                                 0.527
                                                                                                  Experimental group                                              4.12                                                                 0,528
Financial aspects                                                                   Control group                                                         3.41                                                                 0.436
                                                                                                  Experimental group                                              3.93                                                                 0.632
Time spent with nurses                                                       Control group                                                         3.48                                                                 0.724
                                                                                                  Experimental group                                              3.83                                                                 0.750
Accessibility and convenience                                           Control group                                                         3.76                                                                 0.437
                                                                                                  Experimental group                                              3.99                                                                 0.571

Table 3. Table independent t-test patients satisfaction level between control and experimental groups.

Patient Satisfaction Subscale               p-value                Mean Difference 95% Confidence Interval of the Difference

General satisfaction                                                  0.032                                       -0.17                                                            -0.33                                                    -0.02
Technical quality                                                         0.932                                       -0.33                                                             0.07                                                    -0.48
Interpersonal manner                                              0.366                                       -0.24                                                             0.09                                                    -0.42
Communication                                                          0.875                                       -0.25                                                             0.08                                                    -0.42
Financial aspects                                                        0.018                                       -0.52                                                             0.09                                                    -0.69
Time spent with nurses                                            0.594                                       -0.35                                                             0.12                                                    -0.58
Accessibility and convinience                                 0.093                                       -0.23                                                             0.08                                                    -0.39
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Figure 3. The advantage features of CNA as online education
media.

Figure 4. Patient satisfaction score control vs experimental group.
Notes: Patient satisfaction score is an average score within sub-
scales.   
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significantly different from the control group with p-value 0.032,
and 0.018 respectively. However, other subscales such as technical
quality, Interpersonal Manner, Communication, Time Spent with
Nurses, Accessibility and Convenience were not significantly dif-
ferent between the two groups. 

This study examined the effects of online education media on
patient satisfaction in isolation rooms. The emerging problems dur-
ing the COVID-19 crisis required rapid and innovative measures to
overcome predicaments involved in providing healthcare in isola-
tion rooms. In the education sector, there has been a major shift
from conventional to virtual classes,18 a strategy which can also be
implemented to deliver patient education in healthcare settings19.
The creation of CNA, a mobile-friendly application to provide
audio-visual information related to COVID-19 is a suitable adjunct
to patient education, especially in isolation rooms. Although the
strategy seems promising, an apprehensive assessment of its
impact will provide better evidence to support further implementa-
tion. The number of patients who accessed and did not access the
CNA application was not the same, but several characteristics
between the two groups were similar. The majority of patients who
accessed the application reported gaining more knowledge related
to COVID-19 and that the overall information provided was attrac-
tive and easy to understand. Most of the information provided in
the CNA application was in visual or audio-visual form. Previous
studies stated that videos as educational tools improve patients’
knowledge20, 21 and awareness related to their conditions.21 A recent
study into the impact of video-assisted education reported that it
improves activities of daily living and quality of life for postoper-
ative patients.22 This implies a promising positive benefit of tech-
nology for patient education in the future.

The CNA application compiles all flyers and videos related to
COVID-19 into a single integrated system that can be accessed by
both patients and family members anywhere and anytime. It also
allows patients to have multiple logs in and all materials contained
are reviewable. A study stated that education using video and print-
ed material can improve knowledge retention for patients when
properly utilized.23 These advantages were also confirmed in this
study as the participants underlined the unique features of the CNA
application which include comprehensiveness, attractiveness, and
accessibility. A similar application that educates maternal and child
patients using videos accessed on mobile phones was shown to be
handy for health workers.24 The CNA provides the same assistance
for nurses in isolation room as it enhances their authority to edu-
cate patients in a restricted environment.

Based on the results, patients who accessed the CNA applica-
tion were more satisfied in general than those who did not. In the
financial aspects subscale, the patient satisfaction scores in the
experimental group exceeded that of the control. The financial
aspect focuses on the assumption of equality in care regardless of
the patient economic status.16, 17 In Indonesia, patients confirmed
positive with COVID-19 are automatically covered for healthcare
by the Indonesia Ministry of Health which provides equal care to
all patients.25 Although financial cost is not an issue, in this case,
patients who did not access the information application might not
receive sufficient education or fully understand the reason for the
limited visits by nurses during their stay in the isolation rooms. 

Despite the insignificant difference in the score of time spent
with nurses between the two groups, patients in the control group
scored lower, stating that nurses were in hurry during their visit
and only provide limited attention. This dilemmatic phenomenon
is prevalent during the COVID-19 pandemic. Massive escalation
of patients confirmed positive were not balanced with a sufficient
number of nurses assigned in isolation rooms.26 Moreover, due to
shortage of PPE and rapid transmission, CDC suggests that the

nurse work duration be shortened,27 thereby reducing the number
of available nurses taking care of patients in the isolation room.
Usually, four nurses are assigned to the isolation room wearing
PPE consisting of FFP2 respirator face mask, and googles7 to han-
dle approximately 70 patients. With this full PPE, nurses can only
endure for five hours at most, hence, they might not spend suffi-
cient time to care for their patients or prioritize more critical cases.
Patients who access the CNA application were informed about this
arrangement and were slightly more supportive towards this chaot-
ic situation. 

Technical quality, interpersonal manner, communication,
accessibility, and convenience were not significantly affected by
patient education using the CNA application. This is presumably
because patients with COVID-19 are more likely to restrict them-
selves from using cellphones. In addition, pain, respiratory dis-
tress, and severe anxiety experienced are quite overwhelmed.
Several studies showed a high prevalence of anxiety, depression,
and psychotic disorder in COVID-19 patients.28, 29 This is probably
triggered by inflammatory reactions in the body causing the eleva-
tion of TNF-alpha levels that potentially contributes to the mecha-
nism for psychosis.28 Although the effect of acute hypoxia on cog-
nitive processes remains debatable, evidence shows that it poten-
tially impair cognitive function.30 This indicates that COVID-19
symptoms and the patient’s clinical condition remain uncontrol-
lable factors that impede information transfer, regardless of the
advanced media being used. 

Based on the results, patients that accessed the CNA applica-
tion are more confident to take care of themselves after discharge.
This individual belief to perform a particular task often referred to
as self-efficacy31, 32 directly influences behavioral intention and
behavior. Although the influence of education on self-efficacy
remains unclear, its effects on behavioral intention have been
proven.33 This is also consistent with the results obtained in this
study where the majority of patients with improved confidence of
self-care claimed a better medication adherence, consume healthier
diets, have a more active lifestyle, and better implementation of
health procedures related to COVID-19. When patients are well-
informed, they have better self-efficacy towards healthier behav-
iors. Furthermore, sufficient health education leads to patient
engagement meaning that patients are capable of making shared
decisions related to their preferred treatments.34 Several studies
stated that this strategy is a promising intervention to improve
health outcomes and quality such as adherence to treatment recom-
mendation,35 mortality from major events,36 and patient satisfac-
tion.37 This highlights the importance of adequate health education
for better patient outcomes and the achievement of quality health-
care. This study has certain notable limitations, first, the use of
technology reduced participation due to the cost, thereby limiting
people from lower socioeconomic backgrounds. Second, the study
was conducted only in one referral hospital for COVID-19 in East
Java, Indonesia. The implementation of multi-center studies is
expected to allow better generalization of results. 

Conclusions
The implementation of the CNA application as an integrated

online education medium has noteworthy implications on patient
satisfaction as a healthcare quality indicator. However, further
studies are needed to examine the effects of online applications in
the form of health education platforms in different clinical areas
such as medical and surgical wards. This study can also be expand-
ed to explore the implication of online educational media on
patient engagement or other health outcomes.
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