
A
B

S
T

R
A

C
T

Original Research Article

Clinical characteristics and factors associated with shorter length  
of hospital stay among deceased COVID-19 patients in Cambodia
Phan Sok1,2, Vannary Yi3, Virak Sorn4, Chendavatey Pok3, Sin Chea5

1Institute of Medical Science, Temerty Faculty of Medicine, University of Toronto, Toronto, Canada; 2MAP Centre for Urban Health 
Solution, St. Michael’s Hospital, Unity Health Toronto, Toronto, Canada; 3Faculty of Medicine, University of Puthisastra, Phnom Penh, 
Cambodia; 4Faculty of Health Sciences and Biotechnology, University of Puthisastra, Phnom Penh, Cambodia; 5University of Puthisastra, 
Phnom Penh, Cambodia.

Background: The length of hospital stay (LoS) among COVID-19 patients is influenced by multiple factors. This 
study aimed to identify factors associated with LoS among deceased Cambodian patients with confirmed SARS-
CoV-2 infection.
Methods: We analyzed a total of 106 deceased patients with confirmed SARS-CoV-2 infection reported between 
March 11 and May 1, 2021, and publicly shared on the Ministry of Health’s Facebook page. A zero-inflated 
Poisson regression model was used to identify factors associated with LoS. Maximum likelihood estimates, and 
incidence rate ratios (IRRs) were calculated, and model goodness of fit was assessed.
Results: The mean LoS to death was 4.39 days (standard deviation, SD = 5.17). Factors associated with a shorter 
LoS included critical respiratory symptoms (p = .011), being dead on arrival (p < .0001), advanced age (p = .003), 
residence in a province (p = .004), presence of multiple chronic conditions (p = .0006), and receiving care at a 
non-designated COVID-19 treatment facility (p = .005). In contrast, each additional day between SARS-CoV-2 
diagnosis and hospital admission was associated with an approximately 9% increase in LoS (95% CI 1.07, 1.10).
Conclusions: Despite substantial efforts by the Cambodian government to control the pandemic, many 
COVID-19 patients died shortly after hospital admission. The findings highlight important patient characteris-
tics and underscore the need for improved patient education, strengthened healthcare infrastructure, and enhanced 
public preparedness for future pandemics.
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Introduction

The virus that causes coronavirus disease 2019 
(COVID-19) was first identified in Wuhan, China, 
in December 2019 and has since spread rapidly across 
the globe. As of October 2025, the pandemic has re-
sulted in 779 million reported cases and 7.1 million 
deaths worldwide. Following infection, COVID-19 
patients typically present with flu-like symptoms [1]. 
However, a subset of patients may progress to severe 
disease, requiring timely diagnosis and early clinical  
intervention [2, 3].

The length of hospital stay (LoS) among 
COVID-19 patients varies widely across healthcare 
settings and is influenced by multiple factors. A re-
view by Rees et al. [4] reported that the median LoS 
ranged from 4 to 53 days in China and was generally 
shorter in other countries. Notably, patients who were 
discharged alive tended to have longer LoS than those 
who died during hospitalization.

A recent meta-analysis reported a mean LoS of 
14.5 days [5]. This finding also suggests that LoS var-
ies depending on several factors, including patient age 
and the availability of healthcare resources within a 
country.

Among deceased COVID-19 patients, LoS is 
generally shorter. In the United States, LoS was re-
ported to be two days longer than in Italy and five days 
shorter than in Germany, with respective ranges of 
2–10 days, 1–6 days, and 5–19 days [6].

Evidence indicates that LoS among patients 
who died during hospitalization was associated 
with factors such as age, hypertension, and pulmo-
nary impairment  [7]. Additionally, elevated neu-
trophil-to-lymphocyte ratios and higher C-reactive 

protein-to-albumin ratios have been shown to influence 
LoS among patients who died, particularly among those 
with comorbidities such as diabetes mellitus [8].

During the pandemic, Cambodia was signifi-
cantly affected by COVID-19 [9]. The first confirmed 
SARS-CoV-2 case was reported on January 27, 2020, 
in a traveler from Wuhan, China. By September 2025, 
a total of 139,326 confirmed cases had been reported. 
Initially, the number of deaths increased slowly, with 
the first death recorded on March 11, 2021. The death 
toll peaked at 3,056 confirmed deaths, and has re-
mained stable since April 21, 2022 [10].

The COVID-19 pandemic in Cambodia can be 
broadly divided into two major waves [11]. The first 
wave, driven by the Alpha variant, began on February 
12, 2021, and led to the closure of schools and public 
places. The second wave, driven by the Delta variant, 
started on May 24, 2021, and prompted the imple-
mentation of curfews in several provinces along the 
Northern border with Thailand.

Currently, detailed information on the LoS among 
patients with confirmed SARS-CoV-2 infection, 
both survivors and those who died, remains limited in  
Cambodia. Therefore, this study aimed to identify 
factors associated with shorter LoS among deceased 
Cambodian patients with confirmed SARS-CoV-2 
infection. The specific objectives were:

1.	 To describe the demographic characteristics 
and clinical presentations of deceased hospi-
talized patients with confirmed SARS-CoV-2 
infection; and

2.	 To determine the factors associated with shorter 
LoS among patients who died from COVID-19 
during the first wave of the pandemic.
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Understanding the factors influencing LoS in 
COVID-19 patients may assist the Ministry of Health 
(MoH) in developing effective public health strategies. 
The findings of this study are expected to provide valu-
able insights into patient management, improve clinical 
outcomes, and inform preparedness for future pandemics.

Methods

Data and variables

Between March 11 and May 1, 2021, the MoH 
publicly posted death announcements of patients who 
died from COVID-19 in Cambodia on its Facebook 
page. A volunteer (PCT) collected all of the death 
announcements during this period. Then, a volunteer 
with a medical background (MSL) reviewed the re-
ports, extracted relevant variables, and entered the data 
into an Excel spreadsheet in English under the super-
vision of the lead investigator (PS) for analysis.

Key variables extracted from each death an-
nouncement included demographic variables (e.g., 
age, sex, and place of residence); clinical variables, in-
cluding patient status at the time of seeking care (e.g., 
COVID-19–related symptoms or dead on arrival) and 
underlying medical conditions (e.g., diabetes and hy-
pertension); and healthcare access (e.g., government-
designated hospitals, non-government-designated 
hospitals, and private clinics).

Event-related variables were also collected, includ-
ing the dates of diagnosis, hospitalization, resuscitation, 
referral, and death. Time intervals between each event 
and death were calculated in days. For example, the 
length of diagnosis (LoD) was defined as the number 
of days from the date of diagnosis to the date of death, 
while the LoS was defined as the number of days from 
the date of hospitalization to the date of death.

Informed consent was not obtained because the 
study used publicly available data and did not involve 
any biological specimens or identifiable personal in-
formation, such as names or social security numbers.

Analyses

Descriptive statistics, including frequencies, 
proportions, means and (standard deviations, SD)  

were reported as appropriate. Correlation analyses were 
also performed. A zero-inflated Poisson (ZIP) regres-
sion was conducted to evaluate factors associated with 
shorter LoS among deceased COVID-19 patients in 
Cambodia. Maximum likelihood estimates, and inci-
dence rate ratios (IRRs) were calculated. Model good-
ness of fit was assessed using the Pearson Chi-square 
(χ²) statistic (i.e., Pearson χ²/degree-of-freedom), the 
Akaike Information Criterion (AIC), and the Bayes-
ian Information Criterion (BIC). Kaplan-Meier es-
timators were generated for non-censored cases for 
visualization purposes.

Sensitivity analyses were conducted to examine 
the robustness of the association between LoS and 
LoD, to assess the influence of extreme values or outli-
ers on the results, and to evaluate the stability of the 
regression model.

Results related to LoS were reported as parameter 
estimates (β coefficients with standard error, SE), and 
IRRs. Statistical significance was determined using 
95% confidence intervals (CIs) and a p-value thresh-
old of < .05. All analyses were performed using SAS 
OnDemand for Academics, version 9.4.

Results

Patients’ demographics

This cohort includes all deceased patients  
(N = 106) between March 11 and May 1, 2021. The 
mean age was 57.39 years (SD = 15.19), ranging from 
23 to 93 years, with fewer than half (46.23%) aged 
60 years or older. Nearly half were female (45.28%), 
and 67.92% resided in the capital city of Phnom Penh 
(Table 1). Among patients living in the capital, the 
mean distance from their commune of residence to 
the treatment facility was approximately 11.63 km  
(SD = 4.59), ranging from 5.6 to 25.5 km.

Patients’ clinical patterns and access to care

Figure 1 presents the distribution of LoS and 
LoD among deceased patients. The mean LoS was 
4.39 days (SD = 5.17), ranging from 0 to 26 days. The 
mean LoD was 4.63 days (SD = 6.28), ranging from 
−1 to 41 days.
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Table 1. Characteristics of 106 deceased COVID-19 patients.

Characteristics N (%) or Mean (SD)
Demographic characteristics
Age 57.39 (15.19)

23-59 years 57 (53.77)
≥ 60 years 49 (46.23)

Sex 
Female 48 (45.28)
Male 58 (54.72)

Ethnicity
Khmer 101 (95.28)
Other† 5 (4.72)

Residence
Phnom Penh 72 (67.92)

Provinces 34 (32.08)
Distance from a resident to the care facility (N = 72) 10.08 (6.77)

Patient status at the time of seeking care±
COVID-19–related symptoms (e.g., cough, fever) 52 (49.06)
Critical respiratory symptoms (e.g., severe shortness of breath) 33 (31.13)
Dead on arrival 16 (15.09)
Other 5 (4.72)

Underlying medical conditions
Diabetes 20 (18.87)
Hypertension or heart disease 8 (7.55)
More than one chronic health conditionsⱵ 12 (11.32)
Unknown 66 (62.26)

Access to treatment facilities
Government-designated facilities

Khmer-Soviet Friendship Hospital 47 (44.34)
Luang Mè Hospital˦ 17 (16.04)

Non-government-designated facilities‡ 35 (33.02)
Other facilities§ 7 (6.60)
Time to deaths variables (days)

Length of diagnosis 4.63 (6.28)
Length of hospital stay (N = 102) 4.39 (5.17)
Length of resuscitation (N = 61) 3.21 (4.76)

† Chinese = 3, French = 1, Korean = 1.
± Patients’ symptoms at presentation included shortness of breath (SOB) (24.53%), SOB with cough and/or fever
(46.53%), and unknown symptoms (11.32%). Nineteen patients (17.92%) who arrived deceased were excluded from this analysis.
Ⱶ Chronic health conditions included diabetes, hypertension, liver disease, chronic kidney disease, and/or obesity.
˦ One patient was admitted to The Great Duke Centre.
‡ Non-government-designated facilities included National Hospitals or Health Centres [Calmette Hospital (N = 2), 
Cambodia-China Friendship Preah Kossamak Hospital (N = 3), National Center for Tuberculosis and Leprosy (CENAT) 
(N = 3), Chak Angre Krom Health Center (N = 6), and Borey 100 Knong Health Center (N = 1)], as well as Provincial 
Referral Hospitals (PRH) [Chey Chumneas Hospital (N = 2), Sihanouk PRH (N = 7), Svay Rieng PRH (N = 4), Prey Veng 
PRH (N = 3), and Cambodia-China Friendship Tboung Khmum PRH, Kampong Chnang PRH, Kampong Speu PRH, Kep 
Hospital (N = 1 each)].
§ Other facilities included private hospitals or clinic facilities [Sensok 1 / Sensok Polyclinic (N = 3) and Cho Rey Phnom Penh 
Hospital (N = 1)], as well as patients who died at home (N = 3).
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Figure 1. Distribution of the length of hospital stay (A) and the length of diagnosis† 
(B) to death. †One patient was diagnosed with COVID-19 posthumously.

Twenty-eight patients died on the same day of 
hospitalization, 14 died on day one, 11 died on day two, 
and nine died on day three. Regarding LoD, one patient 
tested positive for SARS-CoV-2 post-mortem, while 30 
patients tested positive upon arrival for emergency care.

Approximately half of the patients (49.06%) 
presented with at least one symptom consistent with 
COVID-19. More than a third (33.13%) presented 
with critical respiratory symptoms, such as severe 

shortness of breath. Among the 73 patients with avail-
able symptom data, 63.01% reported experiencing 
cough, fever, and severe shortness of breath prior to or 
at the time of seeking care.

Underlying medical conditions were also docu-
mented, including diabetes (18.87%), hypertension or 
heart disease (7.55%), obesity (1.89%), chronic kidney 
disease (3.77%), and chronic hepatitis or liver cirrhosis 
(2.83%).
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did not differ significantly according to patients’ un-
derlying medical conditions or the type of treatment 
facility accessed.

After adjusting for covariates (Table 3), factors 
associated with a shorter LoS included being aged ≥ 
60 years (p = .003), residing in a province (p = .004), 
having more than one underlying chronic health con-
dition (p = .0006), presenting with critical respiratory 
symptoms (p = .011), being dead on arrival (p < .0001), 
and accessing care at non-government designated fa-
cilities (p = .005). In contrast, a longer interval be-
tween SARS-CoV-2 diagnosis and hospital admission 
was associated with a longer LoS (p < .0001).

Interpretation of the results

To facilitate interpretation, IRRs were calcu-
lated from the ZIP regression model (Table 2). Each 
additional day between SARS-CoV-2 diagnosis and 
hospital admission was associated with an approx-
imately 9% increase in LoS (IRR = 1.09, 95% CI 
1.07–1.10).

In contrast, Patients aged 60 years and older, 
as well as those residing in a province, experienced 
shorter LoS, with reductions of 27% (95% CI 0.59–
0.9) and 33% (95% CI 0.51–0.88), respectively. Those 
presenting with critical respiratory symptoms had a 
52% shorter LoS (IRR = 0.48, 95% CI 0.27–0.84). 
Patients with more than one chronic health condition 
had a 50% shorter LoS (95% CI 0.33–0.74).

Most patients (78.3%) were reported to have se-
vere pneumonia in both lungs or COVID-19–related 
acute respiratory distress syndrome. Additionally, 
15.09% of the deceased patients were reportedly dead 
on arrival.

Regarding access to care, 44.34% of patients re-
ceived treatment at Khmer-Soviet Friendship Hospi-
tal and 16.04% at Luang Mè Hospital, both of which 
were government-designated treatment centers. Over 
one-third of patients (33.02%) sought care at various 
non-government-designated treatment facilities, in-
cluding public hospitals or health centers in the capital 
city or provinces, as well as private clinics (Table 1).

Pearson correlation between event-related variables

A Pearson correlation matrix was generated to 
examine linear relationships between age and other 
event-related variables (Table 2). A very strong posi-
tive correlation was observed between LoD and LoS 
(ρ = 0.85, p < .0001). Similarly, strong positive correla-
tions were found between resuscitation days and LoS 
(N = 61, ρ = 0.75, p < .0001) and between referral days 
and LoS (N = 9, ρ = 0.87, p = .002).

Factors affecting shorter length of hospital stay

Kaplan-Meier estimator visualizations (Figure 2) 
indicated that patient status at the time of seeking care 
was associated with LoS (p < .0001). However, LoS 

Table 2. Pearson correlation matrix of age, residential distance, and event-related variables.

1 2 3 4 5 6 7

1 Age 1

2 LoD .48 1

3 LoS .1 .85± 1

4 Resuscitation§ .02 .64± .75± 1

5 Referral§ .21 .78Ⱶ .87⊥ .72Ⱶ 1

6 Sankat* .0 .13 .09 .2 .-28 1

7 Khan* .-07 .12 .11 .26 .-19 .86± 1

p-values: ± < .0001; ⊥ < .001; Ⱶ < .05
LoD, length of diagnosis; LoS, length of hospital stay.
§ Represents the number of days from hospitalization to the resuscitation date (N = 61) or the referral date (N = 9).
* Represents approximate distance (km) between the patient’s residence and the treatment facility in the capital city of Phnom 
Penh using Sankat/commune postal codes (N = 69) or Khan/district postal codes (N = 72).
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Additionally, being dead on arrival was associated 
with a markedly shorter LoS, reduced by 91.6% (IRR 
= 0.08, 95% CI 0.03–0.21). Receiving care at a non-
designated treatment facility was also associated with 
a 58.9% shorter LoS (IRR = 0.41, 95% CI 0.22–0.76).

Discussion

During the COVID-19 pandemic, Khmer-
Soviet Friendship Hospital, and Luang Mè Hospital 
were designated as governmental treatment centers 
in Phnom Penh, the capital city with a population of 
over 1.5 million. To our knowledge, this study is the 
first to investigate the LoS among patients who died 
from COVID-19 in Cambodia. We analyzed 106 pub-
licly reported death announcements from various care 

facilities nationwide, shared on the MoH Facebook 
page between March 11 and May 1, 2021. No addi-
tional publicly available death records were identified 
beyond this period.

We found that the mean LoS in this cohort was 
relatively short, at approximately 4.4 days. This find-
ing is consistent with a study conducted in the United 
States that reported similarly short LoS among patients 
who died from COVID-19 [6], but it is shorter than 
estimates reported in studies that accounted for cen-
soring [4]. Earlier reports from the initial phase of the 
pandemic indicated substantially longer hospital stays. 
For example, the median LoS among COVID-19 pa-
tients with pneumonia was 22 days, ranging from 9 to 
46 [12].

In the current study, a shorter LoS was sig-
nificantly associated with several factors, including  

Figure 2. Kaplan-Meier analysis for the length of hospital stay (LoS) without censoring (N = 106). Kaplan–
Meier product-limit estimates were calculated without censoring, as all patients were deceased. Each vertical 
step in the curve indicates one or more events (i.e., deaths).
A) Patients who were dead on arrival status had a shorter LoS compared with those presenting with COVID-19–related 
illness or critical respiratory symptoms (e.g., shortness of breath). The log-rank test indicates a significant difference between 
the LoS curves (p < .0001).
B) There was no significant difference in LoS based on underlying health conditions (p = .619).
C) Similarly, LoS did not differ significantly by type of treatment facility accessed (p = .441).
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Table 3. Zero-inflated Poisson regression model for length of hospital stay.*

Parameters β (SE) 95% CI p-value
IRRs 

(95% CI)
Intercept  2.68 (0.46)  1.78, 3.57 <.0001 -
Length of diagnosis (LoD)  0.08 (0.01)  0.07, 0.1 <.0001 1.09 (1.07, 1.10)

Demographic characteristics
Age ≥ 60 years -0.32 (0.11) -0.53, -0.11 .003 0.73 (0.59, 0.9)
Female  0.1 (0.12) -0.14, 0.34 .429 1.1 (0.87, 1.4) 
Khmer ethnicity  0.0 (0.23) -0.45, 0.45 .995 1.0 (0.64, 1.57)
Residing in a province -0.4 (0.14) -0.67, -0.13 .004 0.67 (0.51, 0.88)

Patient status at the time of seeking care 
COVID-19–related symptoms -0.54 (0.28) -1.08, 0.0 .051 0.58 (0.34, 1.0)
Critical respiratory symptoms -0.73 (0.29) -1.30, -0.17 .011 0.48 (0.27, 0.84)
Dead on arrival -2.48 (0.46) -3.39, -1.57 <.0001 0.08 (0.04, 0.21)
Other Ref. Ref. Ref. 1.0

Underlying health conditions
Diabetes  0.12 (0.13) -1.13, 0.36 .366 1.12 (0.87, 1.44)
Hypertension or heart disease  0.01 (0.22) -0.43, 0.44 .978 1.0 (0.65, 1.55)
More than one chronic health conditions -0.7 (0.2) -1.1, -0.23 .0006 0.5 (0.33, 0.74)
Unknown Ref. Ref. Ref. 1.0

Access to treatment facilities
Government-designated facilities

Khmer-Soviet Friendship Hospital -0.54 (0.30) -1.14, 0.05 .074 0.58 (0.32, 1.05)
Luang Mè Hospital -0.48 (0.31) -1.09, 0.13 .124 0.62 (0.34, 1.14)

Non-government-designated facilities‡ -0.89 (0.32) -1.51, -0.27 .005 0.41 (0.22, 0.76)
Other facilities§ Ref. Ref. Ref. 1.0

Model Fit Statistics
Pearson Chi-square (df = 86) 135.25 - - -
Log likelihood 417.59 - - -
AIC 464.91 - - -
BIC 509.70 - - -

IRRs, incident rate ratios.
* Three patients died at home (ID 21, 42, and 78) were excluded.
‡ Non-government-designated facilities included National Hospitals or Health Centres [Calmette Hospital, Cambodia-China 
Friendship Preah Kossamak Hospital, and National Center for Tuberculosis and Leprosy (CENAT), Chak Angre Krom 
Health Center, Borey 100 Knong Health Center], as well as Provincial Referral Hospitals (PRH) [Chey Chumneas Hospital, 
Sihanouk PRH, Svay Rieng PRH, Prey Veng PRH, Cambodia-China Friendship Tboung Khmum Hospital, Kampong 
Chnang PRH, Kampong Speu PRH, and Kep Hospital].
§ Other facilities included private hospital or clinic facilities [Sensok 1/Sensok Polyclinic and Cho Rey Phnom Penh 
Hospital], as well as patients who died at home.

age ≥ 60 years, residence in a province, presence of 
critical respiratory symptoms, dead on arrival, more 
than one chronic health condition, and receiving care 
at a non-government-designated COVID-19 treat-
ment facility. This pattern likely reflects greater disease 
severity among these patients, which may lead to rapid 

clinical deterioration and earlier mortality, resulting in 
shortening the duration of hospitalization. Our find-
ings are broadly consistent with the literature, which 
has reported that LoS among patients who died during 
hospitalization is associated with age, hypertension, 
and pulmonary impairment [7]. A recent systematic 
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associated with shorter LoS. These findings highlight po-
tential disparities in healthcare access and quality across 
settings and underscore the need for further investigation 
to better understand these differences and inform targeted 
interventions.

Notably, among deceased patients, LoS in-
creased by approximately 9% for each additional day 
between SARS-CoV-2 diagnosis and hospital ad-
mission. However, this finding should be interpreted 
with caution. It does not imply that individuals sus-
pected of having COVID-19 should delay SARS-
CoV-2 testing. Rather, patients diagnosed earlier 
before hospitalization may have initially presented 
with milder illness, which could have contributed to 
a longer LoS. It is also important to note that this 
cohort consisted of non-censored data. Sensitivity 
analyses were conducted to ensure that the results 
were not driven by a single post-mortem case or by 
mathematical artifacts.

Direct comparisons with other studies are limited. 
A large observational cohort of COVID‑19 hospitali-
zations in England found that patients who eventu-
ally died tended to have shorter times from symptom 
onset to hospital admission, suggesting that earlier 
admission may reflect greater disease severity, which 
in turn can influence LoS patterns [22]. Similarly, a 
smaller observational study found that later symptom 
onset was associated with shorter hospital LoS in pa-
tients lacking clear epidemiological exposure, indicat-
ing that the timing of symptom recognition relative 
to disease progression may be related to inpatient stay  
duration [23].

Nonetheless, approximately one-third of the pa-
tients had undergone COVID-19 testing at the time 
of seeking care, suggesting that testing may have been 
underutilized by the public. Many of these patients ap-
peared to seek care only after developing severe illness. 
Despite the tireless efforts of the Cambodian MoH, 
our findings raise concerns about potential gaps in 
public awareness regarding COVID-19 testing and 
possible barriers to access. Further research is needed 
to better understand the challenges in delivering and 
accessing COVID-19 testing information among the 
public, as well as to evaluate strategies to strengthen 
prevention and treatment efforts in preparation for fu-
ture pandemics.

review and meta-analysis found that COVID-19 
death rates are high in Africa, where hospitalized pa-
tients often experience shorter LoS [5].

As expected, patients aged 60 years and older 
in our cohort had a shorter LoS, experiencing a 29% 
reduction compared to their younger counterparts. 
This finding is consistent with prior studies demon-
strating an association between older age and shorter 
LoS among deceased patients [5, 7, 13]. Advanced 
age is often linked to age-related immune decline and 
a higher burden of comorbidities, both of which can 
complicate infection management and lead to poorer 
clinical outcomes [14].

Over two-thirds of our patients were reportedly 
diagnosed with severe bilateral pneumonia, accompa-
nied by symptoms such as fever, cough, and shortness 
of breath. These findings are consistent with previous 
studies [15]. Severe pneumonia in COVID-19, result-
ing from lung inflammation and injury, can lead to py-
roptosis of alveolar epithelial cells, cytokine storm, and 
thromboinflammatory processes [16], which may have 
been the primary cause of death in our cohort. This 
pathophysiology may explain the short LoS observed, 
which decreased by 52% among patients presenting 
with critical respiratory symptoms.

Previous studies have documented cases of uncon-
sciousness or prolonged unconsciousness in severely ill 
patients with COVID-19 [17, 18]. In the current study, 
approximately one in seven patients (15.09%) was clas-
sified as dead on arrival with no vital signs recorded. 
The LoS in this group was markedly reduced by 92%. 
The term “dead on arrival” has been described in the 
literature [19], and rare cases of dead on arrival among 
patients with COVID-19 have also been reported [20].

We were unable to obtain additional clinical in-
formation for these patients. However, our findings 
suggest the possibility of delayed care-seeking among 
this group. Future research is needed to identify bar-
riers to timely healthcare access and to examine the 
relationship between delayed care-seeking and testing 
during a pandemic.

Our findings also indicate that patients with more 
than one underlying medical conditions reduced LoS 
about 50%, consistent with previous studies [13, 21].

Additionally, accessing a non-designated COVID-19 
treatment facility and residing in a province were both 
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in strengthening pandemic response strategies and 
healthcare system planning for future public health 
emergencies.

Implications

Lesson learned

Our findings highlight the need for targeted in-
terventions for high-risk groups, including older adults 
and patients with severe symptoms. They also under-
score the importance of timely care-seeking, especially 
in provincial settings where access to healthcare services 
may be more limited. Strengthening COVID-19 treat-
ment capacity, enhancing early diagnosis, and promot-
ing prompt care-seeking behaviors are critical strategies 
that could improve outcomes in future outbreaks.

Future research

Larger studies are needed to identify barriers to 
timely care-seeking and COVID-19 testing, as well as 
to evaluate challenges in the delivery and accessibil-
ity of public health messaging. Future research should 
also examine a broader range of clinical and contextual 
factors influencing LoS and patient outcomes. Access 
to comprehensive clinical data, including laboratory 
parameters, imaging findings, ultrasound results, and 
resuscitation procedures, would enable more accurate as-
sessment of disease severity and hospitalization patterns.

Scholarly opportunity

This study demonstrates that publicly available 
data, such as MoH Facebook announcements, can be 
effectively leveraged for scientific research. It provides 
a model for Cambodian scholars in epidemiology and 
public health and establishes a foundation for future 
investigations, particularly in resource-limited settings.

Conclusions

During the early stages of the second COVID-19 
wave in Cambodia, driven by the Delta variant, 106 

Limitations

Several limitations should be considered when in-
terpreting the findings of this study. First, the publicly 
available death announcement from the MoH did not 
include detailed clinical information, such as labora-
tory results (e.g., complete blood count), imaging re-
ports (e.g., chest radiography), ultrasound findings, or 
resuscitation procedures. This limitation restricted our 
ability to compare our findings with studies conducted 
in other countries [7, 12] or in the region [24, 25]. 
Previous research has shown that elevated neutrophil-
to-lymphocyte ratio, C-reactive protein-to-albumin 
ratio [8] and the abnormalities in oxygen saturation, 
D-dimer, lactate dehydrogenase, and ferritin levels can 
influence LoS among patients with COVID-19 [21].

Second, the data did not allow differentiation be-
tween LoS in intensive care unit and non-intensive 
care settings, which has been examined in other stud-
ies [4].

Third, due to the lack of detailed clinical and con-
textual data, we were unable to examine the associa-
tion between LoS and other potential predictors, such 
as time to death following resuscitation, time to death 
prior to referral, or the geographic distance between 
patients’ residences and treatment facilities. Finally, 
this study did not estimate point or overall mortality 
incidence among hospitalized COVID-19 patients 
or the overall mortality rate in Cambodia, as these 
objectives were beyond the scope of our research. In 
contrast, studies from other Southeast Asian countries 
have reported mortality rates ranging from 0.1% to 
4.0% [26].

Despite these limitations, this study has several 
strengths. Although it was based on publicly avail-
able data and a relatively small sample size (N = 106) 
with no censored observations, the findings identified 
clinical characteristics and factors associated with LoS 
that are consistent with results from larger studies [8, 
27, 28]. The use of a ZIP regression model, which is 
well-suited for count data with excess zeros, allowed 
for appropriate modeling of shorter LoS. The results 
remained robust across sensitivity analyses, supporting 
the reliability of our findings despite the inherent limi-
tations of the dataset. Importantly, the findings of the 
current study may inform the MoH and its partners 
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11.	 Su YCF, Zeller MA, Ou TP, Ma J, Pum L, Zhang R, et 
al. Spatiotemporal evolution and transmission dynamics 
of Alpha and Delta SARS-CoV-2 variants contributing to 
sequential outbreaks in Cambodia during 2021. Commun 
Med 2024;4(1):252.

12.	 Liu X, Zhou H, Zhou Y, Wu X, Zhao Y, Lu Y, et al. Risk 
factors associated with disease severity and length of hospi-
tal stay in COVID-19 patients. J Infect 2020;81(1):e95-7.

13.	 Chiam T, Subedi K, Chen D, Best E, Bianco FB, Dobler G, 
et al. Hospital length of stay among COVID-19-positive 
patients. J Clin Transl Res 2021;7:377-385.

14.	 Liu K, Chen Y, Lin R, Han K. Clinical features of 
COVID-19 in elderly patients: A comparison with young 
and middle-aged patients. J Infect 2020;80(6):e14-8.

15.	 Cascella M, Rajnik M, Aleem A, Dulebohn SC, Di Napoli R.  
Features, evaluation, and treatment of Coronavirus 
(COVID-19). Updated 2023. In: StatPearls [Internet]. Treas-
ure Island (FL): StatPearls Publishing; 2026 Jan. Available 
from: http://www.ncbi.nlm.nih.gov/books/NBK554776/

16.	 Wang LL, Yang JW, Xu JF. Severe acute respiratory syn-
drome coronavirus 2 causes lung inflammation and injury. 
Clin Microbiol Infect 2022;28(4):513-20.

17.	 Abdo WF, Broerse CI, Grady BP, Wertenbroek A,  
Vijlbrief O, Buise MP, et al. Prolonged unconsciousness 
following severe COVID-19. Neurology 2021;96(10): 
e1437-42.

18.	 Waldrop G, Safavynia SA, Barra ME, Agarwal S,  
Berlin DA, Boehme AK, et al. Prolonged unconsciousness 
is common in COVID-19 and associated with hypoxemia. 
Ann Neurol 2022;91(6):740-55.

19.	 Pasquale MD, Rhodes M, Cipolle MD, Hanley T,  
Wasser T. Defining “dead on arrival”: impact on a level I 
trauma center. J Trauma 1996;41(4):726-30.

20.	 Hama Amin AA, Awakhti AH, Hama Hussein LA,  
Fattah FH, Baba HO, Kakamad FH, et al. Survived 
COVID-19 patient presented with death on arrival: A case 
report. Int J Surg Case Rep 2021;81:105826.

21.	 Thiruvengadam G, Lakshmi M, Ramanujam R. A study of 
factors affecting the length of hospital stay of COVID-19 
patients by cox-proportional hazard model in a south In-
dian tertiary care hospital. J Prim Care Community Health 
2021;12:21501327211000231.

22.	 ISARIC Clinical Characterisation Group, Hall MD,  
Baruch J, Carson G, Citarella BW, Dagens A, et al. Ten months 
of temporal variation in the clinical journey of hospitalised 
patients with COVID-19: An observational cohort. eLife  
2021;10:e70970.

23.	 Li B. The Association Between Symptom Onset and Length 
of Hospital Stay in 2019 Novel Coronavirus Pneumonia 
Cases Without Epidemiological Trace. J Natl Med Assoc  
2020;112(5):516-17.

24.	 Alegría-Baños JA, Rosas-Alvarado MA, Jiménez- 
López JC, Juárez-Muciño M, Ménde CA, Enríquez-De 
Los Santos ST, et al. Sociodemographic, clinical and labo-
ratory characteristics and risk factors for mortality of hos-
pitalized COVID-19 patients at alternate care site: a Latin 
American experience. Ann Med 2023;55(1):2224049.

COVID-19 patients died shortly after hospitalization. 
A shorter LoS was significantly associated with older 
age, residence location, underlying medical condi-
tions, patient status at admission, and access to treat-
ment facilities. In contrast, a longer interval between 
SARS-CoV-2 diagnosis and hospital admission was 
associated with an increase in LoS in this non-censored 
dataset. These findings carry important implications 
for public health practice and underscore the need to 
strengthen preparedness and response strategies for 
future pandemics.
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