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Abstract
BACKGROUND: The coronavirus disease 2019 (COVID)-19 pandemic is a challenge for the intensive care unit 
(ICU) medical team. It requires management of space, stuff (medical equipment including drugs), staff, and system 
readiness (4S) to deal with the surge in the number of patients.

AIM: This survey aims to describe the current readiness efforts among ICU medical team at the COVID-19 referral 
hospitals in Indonesia; space, stuff readiness, staff, and systems readiness.

METHODS: We conducted a cross-sectional national web-based survey of ICUs across referral hospitals during 
pandemic COVID-19 in Indonesia from June to October 2020. The medical teams survey included 53 questions in 
multiple parts addressing five dimensions. A linear regression model was applied to determine the factors related 
with readiness.

RESULTS: A total of 459 participants (83.6%) agreed to join in this study. The participants’ average age was 
40.43 years (SD = 5.78). About 62.53% were male, 51.20% had bachelor degree, and 55.77% lived outside of Java 
Island. The mean of total score of medical team readiness was 2.76 (SD = 0.320) and the highest (maximum score) 
mean score of medical team readiness domain was stuff (2.81, SD = 7.72). Education, working experience, training, 
perception of risk of contracting COVID-19, and residence had a substantial effect on the readiness, with R2 values 
of 0.378, p < 0.05.

CONCLUSIONS: This study provides an initial view of current preparedness efforts among a group of ICUs in 
Indonesia’s leading hospital during the first wave of pandemic. Interventions must be developed and implemented 
quickly to increase the medical team’s readiness to care for a future pandemic.
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Introduction

The pandemic of coronavirus disease 2019 
(COVID-19) has caused health care institutions to 
rethink how they allocate scarce medical resources 
to the highest priority patients [1]. Many confirmed 
cases, especially those with comorbidities, are 
more prone to develop critical diseases including 
respiratory and cardiac failure or shock, which 
may necessitate invasive breathing assistance or 
extracorporeal hemodynamic support [2]. According 
to Li et al. [3], there is an exceedingly high rate of 
intensive care unit (ICU) death during a 28-day period 
(62%); this rate is higher than the rate associated 
with severe acute respiratory distress syndrome [4]. 
According to the WHO recommendations, the ratio 
of ICU beds to population should be 5 beds/1000 
people [5]. Furthermore, Indonesia ICU bed ratio is 3 
beds/100,000 people, lower than Malaysia [6]. This is 
still far from the ICU ratio in Indonesia. Thus, the ICU 
in Indonesia must be prepared to deal with around 10% 

of all COVID-19 patients [6]. The limited number of ICU 
is poorly distributed to meet the needs of ICU services 
throughout Indonesia.

Indonesia as of May 1, 2020, had 2321 
anesthesiologists to serve a 272,000,000 people [6]. 
Anesthesiologists are responsible for a population of 
1:855,345 persons, whereas physicians are responsible 
for 117,190 people [6]. Previous research indicated that 
medical professionals were scarce during the COVID-
19 pandemic. For example, the previous study reported 
a shortage of medical personnel in the emergency 
department and ICU, requiring surgeons or obstetricians 
to fill in [7]. The COVID-19 pandemic has caused many 
limitations in personal protective equipment (PPE), 
especially mask N95, machine ventilator, and other 
devices that support critical and specialized care 
(continuous renal replacement therapy, extracorporeal 
membrane oxygenation, and hemodynamic monitors), 
and treatment devices (flow oxygen sensors and closed 
suction) [8], [9].

The COVID-19 pandemic as a biological 
disaster caused a surge in capacity in many countries 
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around the world. In response to the pandemic, the 
majority of referral institutions rapidly ramped up their 
preparedness and created novel protocols to limit 
disease transmission and train their staff to care for 
COVID-19 patients [10], [11]. A recent study suggests 
that the Indonesian system lacks appropriate surge 
capacity and would benefit from a well-organized, 
nationally led, and integrated approach [12], [13]. 
The previous studies emphasized that hospital surge 
capacity should space, staff, medical equipment and 
drugs, and systems [14]. There were no specified 
standards for measuring hospital surge capacity 
preparedness. In addition, there was a scarcity 
of information about the magnitude of the actual 
adjustments that ICUs have made and their efforts 
to improving pandemic readiness [15]. It is critical 
to assess the readiness of medical teams caring 
for patients with COVID-19 in ICUs to identify gaps 
and inform changes as we prepare for current and 
future COVID-19 pandemic waves. However, the 
preparedness and capacity of medical team to respond 
to COVID-19 in Indonesia is remained unknown. This 
survey aims to describe the current readiness efforts 
among ICU medical team at the COVID-19 referral 
hospitals in Indonesia; space, stuff readiness, staff, 
and systems readiness.

Materials and Methods

Survey design and setting

We conducted a cross-sectional study. Cross-
sectional studies are frequently faster and cheaper than 
prospective cohort studies, and can be used for public 
health planning, monitoring, and assessment [16]. This 
study included 15 referral hospitals for COVID-19 in 
Indonesia including vertical and district hospitals from 
June to October 2020. A web-based survey was chosen 
to prevent the transmission of COVID-19.

Samples

The sample in this study was medical team 
working in ICU that provides direct care to patients 
with COVID-19. The inclusion criteria were general 
practitioners, intern doctors, anesthesia residents, 
anesthesiologists, and intensive care consultants who 
are actively involved in delivering COVID-19 services 
and willing to respond. A power analysis was used to 
determine the sample size, with a power of 0.80, an 
alpha of 0.05, and a moderate effect size. There were 
minimum 120 people who needed to be included in 
the study. A convenience sample was used to select 
participants.

Survey development

The questionnaire was developed by 
researchers, physicians, and academics with experience 
in intensive critical care, disaster preparedness, and 
survey development. The survey was pretested for 
length and readability at three different ICUs that were 
not included in the study to improve the face and content. 
The medical teams survey included 53 questions in 
multiple parts addressing four dimensions [14]: (1) 
Demographics characteristics; (2) space readiness (10 
items); (3) stuff readiness (8 items); (4) staff readiness 
(16 items); and (5) systems readiness (19 items). 
Spaces refers to an ICU readiness to provide care for 
patients with COVID-19. Space encompasses zoning, 
standard ICU including availability and appropriateness, 
insulation and non-insulation. Stuff refers to the 
logistical readiness of the COVID-19 ICU to provide 
services; its included personal protection equipment 
and medical assistance. Medical team preparedness 
refers to ability in providing care to COVID-19 patients 
in ICU. Staff included the number and distribution of 
expert physicians and their qualifications, medical 
team screening, and their knowledge and competency. 
System refers to the service system readiness to 
provide ICU COVID-19 services. System included 
health insurance (workload and quarantine protection), 
legal insurance (disaster management policy system), 
an incentive scheme, and a command system which are 
all included in the system. The instrument used Likert 
scale with 1 (strongly disagree) to 5 (strongly agree). 
High scores indicate a high level of preparation. The 
validity test was conducted 318 medical team, which 
reported the factor loadings of 0.60–0.71 for each 
item. All composite reliability was declared reliable at 
0.59–0.73.

Procedures and ethical considerations

The ethics committee of the affiliated institution 
(Faculty of Medicine, Universitas Gajah Mada) 
approved this study (reference number: KE/FK/0742/
EC/2020), and all participants provided informed 
consent through a checklist box on the online survey. To 
ensure informed consent, a consistent framework was 
utilized to tell respondents about the study’s purpose 
and privacy procedures. Respondents may complete 
the survey using a computer or a smartphone, which 
may launch a website or verify a fast response code.

Statistical analysis

Percentages were used to describe categorical 
data, whereas means and standard deviations were 
used to represent continuous variables (SD). We 
conducted bivariate analysis using the Student’s 
t-test for continuous data and the Chi-square test for 
categorical data. A linear regression model was applied 
to determine the factors related with readiness. p<0.05 
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was judged significant statistically. SPSS 22.0 was 
used to analyze the data collected.

Results

A total of 459 participants (83.6%) agreed to 
join in this study. The participants average age was 
40.43 years old (SD = 5.78). About 62.53% were 
male, 51.20% had bachelor degree, and 55.77% 
lived outside Java Island. The mean age of working 
experience was 9.53 (SD = 2.08) and mean of 
perception of risk of contracting COVID-19 was 3.46 
(SD = 0.75) (Table 1).
Table 1: Demographic characteristics (n = 459)
Variables n %
Age, Mean ± SD 40.43 ± 5.78
Gender

Female 172 37.47
Male 287 62.53

Education level
Bachelor degree 235 51.20
Specialist grade 1 164 35.73
Specialist grade 2 60 13.07
Working experience, year (Mean ± SD) 9.53 2.08

Have been trained for universal precaution
Yes 306 66.67
No 153 33.33

Perception of contracting COVID-19 risk (Mean ± SD) 3.46 ± 0.75
Origin

Java Island 203 44.23
Outside Java Island 256 55.77

The mean and SD derived from the medical 
team readiness are shown in Table 2. The mean of total 
score of medical team readiness was 2.76 (SD = 0.320). 
The higher mean score of medical team readiness 
domain was stuff, followed by staff readiness, space 
readiness, and the systems-related readiness.
Table 2: Distribution of means and standard deviations of 
medical team readiness caring for COVID-19 in the ICUs  
(n = 459)
Variables Mean ± SD Range
Medical team readiness 2.76 ± 0.32 1–5
Space-related readiness 2.35 ± 0.72 1–5
Stuff-related readiness 2.81 ± 0.11 1–5
Staff-related readiness 2.51 ± 0.46 1–5
System-related readiness 2.33 ± 0.32 1–5
ICU: Intensive care unit.

Age, working experience, perception of risk of 
contracting COVID-19, and residence were significantly 

associated with space-related readiness (p < 0.05). 
Age, gender, working experience, perception of risk of 
contracting COVID-19, and residence were significantly 
associated with stuff-related readiness (p < 0.05). 
Then, age, gender, education background, working 
experience, training, perception of risk of contracting 
COVID-19, and residence were significantly associated 
with staff-related readiness (p < 0.05). Finally, working 
experience, training, perception of risk of contracting 
COVID-19, and residence were significantly associated 
with system-related readiness (p < 0.05) (Table 3).

Education, working experience, training, 
perception of contracting COVID-19 risk, and origin had 
a substantial effect on the readiness, with R2 values of 
0.378, p < 0.05 (Table 4).

Discussion

Findings of this study indicated that the 
readiness of the medical team was still lacking in 
several dimensions. Similarly, previous cross-sectional 
study to evaluate hospitals disaster readiness in South 
Yemen indicated that hospitals had not yet attained an 
intolerable level of preparation [17]. Previous cross-
sectional study in multiple Iranian hospitals using found 
similar results [18]. Medical team readiness analysis 
is necessary to support hospital administration in 
providing the following: (1) Continuity of vital services, 
(2) well-coordinated implementation of priority actions, 
(3) accurate internal and external communication, and 
(4) appropriate adaptation. timely reaction to growing 
demand, (5) efficient use of restricted resources, 
and (6) a safe working environment for health care 
professionals [19]. The WHO has released a “Hospital 
Readiness Checklist for COVID-19” for use in Europe as 
part of a continuous hospital emergency preparedness 
effort [20]. Continuity of essential health services 
and patient care, surveillance: Early warning and 
monitoring, communications, logistics, and supply chain 
management including pharmaceuticals, laboratory 
services, and essential support services are all 

Table 3: Correlation of medical team readiness with the participants’ characteristics (n = 459)
Variables Space Stuff Staff Systems

Mean ± SD p-value Mean ± SD p-value Mean ± SD p-value p-value p-value
Age, year (Mean ± SD) 0.034a 0.029a 0.003a 0.128a

Gender
Male 2.97 ± 0.46 0.986 2.36 ± 0.13 0.021 2.66 ± 0.16 0.039 2.73 ± 1.16 0.413
Female 2.99 ± 0.11 3.72 ± 1.51 3.55 ± 1.08 2.25 ± 1.09

Education level
Bachelor degree 2.39 ± 0.82 0.083 2.46 ± 0.74 0.120 2.30 ± 0.65 0.001 2.04 ± 0.38 0.078
Specialist grade 1 2.00 ± 0.39 2.00 ± 0.36 3.22 ± 1.07 2.95 ± 0.31
Specialist grade 2 2.42 ± 0.31 2.62 ± 0.20 3.98 ± 1.81 2.13 ± 0.66

Working experience, year (Mean ± SD) 0.032a 0.001a 0.001a 0.021a

Have been trained for universal precaution
Yes
No

Perception of contracting COVID-19 risk, (Mean ± SD) 0.003a 0.001a 0.001a 0.015a

Origin
Java Island 3.28 ± 0.59 0.021 3.37 ± 1.83 0.026 3.93 ± 1.56 0.043 3.82 ± 1.95 0.001a

Outside Java Island 2.43 ± 1.62 2.16 ± 0.50 2.03 ± 0.35 2.04 ± 0.41
ap-value from Pearson correlation test.
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recommendation. In an outbreak, hospitals may struggle 
to satisfy demand and capacity may be exceeded [21]. 
Even hospitals adequately equipped for disasters would 
struggle to deal with the pandemic. The hospital disaster 
preparedness strategy must include provisions for 
medical team readiness in the event of a disaster. 
Therefore, the hospital disaster management plan is 
critical, as it will ensure that the hospital is prepared in 
the event of a crisis, resulting in less confusion and a 
more efficient, effective, and reasonable response [22].
Table 4: Factors associated with medical team readiness caring 
for coronavirus disease 2019 in the ICUs (n = 459)
Variable Readiness

B (SE) p-value
Age 0.601 (0.221) 0.457
Gender (Male vs. female) 0.568 (0.867) 0.534
Education (Bachelor vs. specialist) 2.423 (0.474) 0.023
Working experience 2.578 (0.143) 0.014
Training (Yes vs. no) 3.216 (0.244) <0.001
Perception of contracting COVID-19 risk 2.367 (0.087) 0.011
Residence (Java vs. outside Java Island) 1.953 (0.654) 0.022
R2 0.378
Bold: Significant (p<0.05). ICU: Intensive care unit.

The findings indicated that stuff readiness 
was the highest priority need to be prepared. In the 
current pandemic situation in Indonesia, the first 
constraint that must be addressed is the scarcity 
of isolation rooms that fulfill standards in terms of 
size, equipment, and the presence of negative 
pressure facilities and anterooms. It is known 
that the majority of hospitals do not have enough 
isolation rooms – to deal with the increasing patient 
numbers during the COVID-19 pandemic peak [9]. 
It’s important to improve capacity of medical team 
in ICU to provide health and medical services in 
during the surge capacity of COVID-19 pandemic. 
The COVID-19 pandemic has raised health-
care policymaker awareness of the importance 
of establishing an isolation area for patients with 
airborne illnesses or immunocompromised. Separate 
isolation rooms should be provided for the two types 
of isolation rooms due to differing air pressure needs. 
Positive pressure isolation rooms should be utilized 
for immunocompromised patients and negative 
pressure isolation rooms for infectious diseases [23].

The availability of stuff or medical equipment 
was the second important issued to prepare during 
the COVID-19 pandemic in Indonesia, specifically 
PPE, ventilator machines, and other supporting tools 
for critical and special care. However, the limitations 
medical equipment are a global issue during COVID-
19 pandemic [24]. The use of PPE, particularly hazmat, 
eye protection, or face shields, increased the likelihood 
of trash being disposed of in landfills, whereas reuse 
requires a thorough decontamination process. There is 
a scarcity of PPE available, either due to an increase in 
the number of patients or due to inadequate manufacture 
of PPE, and the situation is designated as a crisis by 
the Health Service Center leadership, alternate uses of 
PPE must be considered. This technique may be used 
to meet the requirement for PPE when treating COVID-
19 patients [25].

The medical team readiness was influenced 
by the health management managers ability to identify 
what is required to deal with the COVID-19 pandemic. 
Staff availability complements the limited resources that 
must be anticipated during a COVID-19 patient surge. 
The availability of employees in dealing with the COVID-
19 pandemic must be examined, particularly in terms 
of competence and credentials, age, comorbidities, 
infection status, and the staff ability or willingness to 
deliver services to COVID-19 patients [26]. In addition, 
tracking the predicted peak of the pandemic phase is 
part of the identification process, allowing for specific 
strategies to be implemented overtime [27]. Several 
recommendations, such as those obtained from 
international/national health organizations or from 
professional associations, can simply provide the 
current list of standards of care [28], [29]. However, 
it should be noted that not all hospitals are able to 
provide a system that is supported by standardized 
3S (stuff, staff, and systems) in accordance with the 
requirements, particularly in the pandemic era, when 
all health services throughout the world must be 
available at the same time [18], [23], [24]. Therefore, 
hospital administrators must be able to develop a new 
system which provide good, safe, and quality services, 
while also coordinating, providing information, and 
coordinating with all necessary parties.

Education, working experience, and training 
were associated with medical team readiness. 
Inadequate knowledge is a risk factor for disease 
transmission, as it can lead to low levels of care. 
Moreover, study conducted a cross-sectional study in 
Malaysia aimed to determine the factors that contribute 
to disaster preparedness and hospital resilience found 
that human resources and training, the ability to change 
quickly were identified as the most crucial factors [23]. 
Meanwhile, no official courses or training programs 
of COVID-19 are available. Our study provides 
considerable insights into the necessity of immediate 
and determined efforts focused on training programs 
and providing an adequate supply of PPE to alleviate 
these challenges during the COVID-19 pandemic. 
More training and education are needed on the triage 
and isolation of suspected cases [30]. Residence or 
origin of participants was associated with medical team 
readiness. It might due to difference in governance and 
hospital infrastructure facilities in each region, especially 
in the area outside the Java Island [6]. Moreover, many 
medical teams have higher perception of contracting 
COVID-19 risk. This might due to they were unaware 
of isolation room specifications and processes for 
potential COVID-19 patients, which could increase the 
risk of infection within hospitals [30]. Training and safety 
precautions, focused on the direct decontamination 
of contact points among health care workers, are 
needed to prevent the spread of infection [31], [32]. 
Furthermore, we did not find any correlation between 
age and gender with medical team readiness. The 
medical team has a significant role and responsibility 
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to COVID-19 prevention and management. This 
significant responsibility called for all medical team 
regardless their age or gender.

Study limitation

The study also has a number of limitations. 
First, the small sample size of our study may have a 
substantial impact on the generalizability of the findings. 
Because of its cross-sectional nature, it is possible to 
draw associations rather than causal conclusions from 
this study. Future studies may conduct longitudinal design 
to provide more comprehensive and dynamic change 
of medical team preparedness during the pandemic 
COVID-19. Due to the fact that the research data were 
collected during the first wave of the COVID-19 outbreak 
in Indonesia, sufficient time should have passed for 
preparedness to emerge. Future research in Indonesia 
should focus on comparing readiness between the 
initial and secondary waves of the COVID-19 pandemic 
utilizing a mixed method approach.

Conclusions

This study found that the medical team 
preparedness was still lacking in several dimensions 
including space preparedness, stuff or medical 
equipment preparedness, staff preparedness, and 
system preparedness. This study provides an initial 
view of current preparedness efforts among a group 
of leading ICUs in Indonesia during the first wave 
of COVID-19 pandemic. This COVID-19 pandemic 
poses a significant threat to medical team readiness 
throughout the world, and by understanding the 
lessons learnt from the first wave, effective solutions for 
subsequent waves can be implemented. Interventions 
must be developed and implemented quickly to medical 
team preparedness in providing care for patients with 
COVID-19 at the ICU. Governments and policymakers 
should better prepare health-care systems and medical 
team for future pandemic.
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