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The role of the rapid molecular test (RMT) 
and the provision of a negative pressure 
mortuary room in reducing COVID-19 corpse 
handling protocol rejection: experiences 
with religious conservative groups
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Abstract 
Background: This study explores the difference in COVID-19 corpse handling protocol rejection before and after the 
innovation in rapid molecular test (RMT) postmortem examination and providing negative pressure mortuary rooms. 
This study is a retrospective observational study. Each of the corpse’s immediate family was explained the procedure 
for handling the body based on the fatwa of the religious institution and the hospital’s standard operating system. 
The acceptance or rejection of the protocol, general characteristics of the corpse, and the reasons for refusal are 
documented.

Results: From March to May 2020, there were 16 probable COVID-19 corpses and 3 confirmed COVID-19 corpses. 
Rejection of the COVID-19 corpse protocol occurred six times. The main reason for rejection is that the death might 
not necessarily be caused by COVID-19, the body’s handling in the hospital is not following religious law, and the 
negative stigma of COVID-19. From June to August 2020, there were 42 probable COVID-19 corpses and 49 confirmed 
COVID-19 corpses. Rejection of the COVID-19 corpse protocol occurred eight times. The most rejection reason is that 
the deceased families do not believe the deceased died because of COVID-19.

Conclusions: The decline in the COVID-19 corpse protocol rejection has occurred after applying RMT and providing 
a negative pressure mortuary room. This decline proves that religious conservative groups can accept this innovation 
to reduce rejection on religious grounds.

Keywords: COVID-19, RMT, Negative pressure room, Corpse handling protocol, Religious conservative

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Background
Stigmatization and discrimination occurred almost all 
over the world at the beginning of the COVID-19 pan-
demic with various forms of stigma, including racial 

stigmatization, health workers and ambulance officers, 
groups belonging to certain religious sects, COVID-
19 patients, and COVID-19 corpses (Villa et  al. 2020; 
Bhanot et  al. 2021). #e stigma against the COVID-19 
corpses and the stigma against the handling of corpses 
in hospitals need to be handled by forensicist (forensi-
cally trained pathologists) as a humanitarian duty to 
investigate sudden, unexplained, or unattended deaths 
and provide solutions to problems that occur in the 
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process of corpse handling (Kementerian Kesehatan 
2020; Mucheleng’anga and Himwaze 2020; Moretti et al. 
2021). Appropriate stigma mitigation strategies in deal-
ing with pandemics are critical to prevent the worsening 
of overall health risks and prevent social marginalization 
(Gronholm et al. 2021).

Stigma against COVID-19 corpses in Indonesia at the 
beginning of the pandemic consisted of three things: 
refusal to bury corpses in public cemeteries for fear of 
transmitting the virus, forced retrieval of corpses due 
to the corpse status was still suspected or probable and 
rejection of a COVID-19 diagnosis, the refusal of ritual 
burial of corpses in hospitals because the family of the 
corpse thinks the officers do not understand the proce-
dures for religious funeral rituals (Sullivan 2020; Karmini 
and Milko 2020), and the lack of mortuary facilities (Win-
dasari et al. 2020). #e Indonesian government’s response 
is more focused on handling COVID-19 patients, but the 
government has less attention on handling COVID-19 
corpses (Djalante et al. 2020). #e response to handling 
corpses is not balanced with the fulfillment of adequate 
mortuary facilities, especially negative pressure mortu-
ary room facilities, so that forensicist can perform infec-
tious corpse handling, clinical autopsies, and embalming, 
especially in the Muslim and Hindu communities. #ere-
fore, it is necessary to advocate for the government and 
hospital leaders.

#e protocol of COVID-19 corpses will be more easily 
accepted if the status of the COVID-19 corpses is imme-
diately confirmed and the common religious rituals for 
corpse handling can be accommodated (Baller et al. 2020; 
Kementerian Kesehatan 2020). RMT can be considered 
an alternative RT-PCR to confirm COVID-19 corpses 
because it can confirm COVID-19 more rapidly and has 
the same accuracy as RT-PCR in detecting viral nucleic 
acids. Furthermore, the negative pressure mortuary room 
aims to maintain the air pressure inside the room to be 
more negative than outside the room, lowers air escape to 
the surrounding area, and increases the air change rate. It 
will reduce the risk of viral transmission (Balocco and Lio 
2011). In contrast to positive pressure rooms, which only 
prevent the transmission of viruses indoors, the air inside 
is always forced to flow out from the room to the sur-
rounding environment by maintaining higher air pressure 
in the room. A negative pressure room system that main-
tains negative air pressure in the room provides protec-
tion from virus transmission to health workers, patients, 
and visitors in the surrounding environment. In addition, 
the air inside the room will also be taken out through a 
filtration system accompanied by ultraviolet radiation, 
which is able to sterilize and reduce microbes, including 
viruses. It helps protect health workers and their fami-
lies when doing COVID-19 corpse handling (Al-Benna 

2021). #us, routine handling of the corpse such as bath-
ing, wrapping in cloth, plastic, bags, coffins, and prayer 
rituals can be carried out properly (Baller et al. 2020). In 
the end, it can reduce the forced retrieval of COVID-19 
bodies by the family (Anonim 2020; Wardhana 2020). 
#is study aims to conduct a qualitative analysis of the 
effects of RMT postmortem and preparation of negative 
pressure rooms for COVID-19-positive corpses on the 
change of COVID-19 corpse handling protocol rejection.

Methods
#is research is a retrospective observational study car-
ried out from 25 March 2020 to 31 August 2020 at the 
Mataram City Regional Hospital, six other private hos-
pitals, and ten health centers in Mataram. #e number 
of samples collected was 110 corpses in which the clos-
est family to the corpse had given approval or rejection 
of the procedures for handling the COVID-19-positive 
corpses.

#e period March 2020 to May 2020 is the first 
3-month interval period, and the period June 2020 to 
August 2020 is the second 3-month interval period. Post-
mortem swab taking, RMT postmortem, and provision 
of a negative pressure mortuary room began in the sec-
ond 3-month interval. Data on rejection and acceptance 
of COVID-19 corpse handling protocols before and after 
postmortem swab, postmortem RMT, and applying nega-
tive pressure mortuary room will be compared.

Each of the closest relatives of probable and confirmed 
COVID-19 corpses is given an explanation of the pro-
cedure for handling the corpse based on the fatwa of a 
religious institution and standard hospital operating 
procedures. Acceptance or rejection of the protocol 
is done in writing. #e conservative religious status is 
assessed based on the reasons for rejection, both verbally 
and in writing, as outlined in the COVID-19 protocol 
rejection form. #is research has been approved by the 
Faculty of Medicine research ethics committee, the Uni-
versity of Mataram, with approval letter No. 41/UN18.
F7/ETIK/2021. Statistical analysis was performed using 
the chi-square test with a significance level of 0.05.

Results
One hundred ten corpses were obtained, consisting of 52 
(47.27%) confirmed COVID-19 corpses and 58 (52.72%) 
probable COVID-19 corpses. Postmortem swabs and 
RMT were undertaken on 33 (56.89%) probable COVID-
19 corpses. #e status of the COVID-19 corpses can be 
seen in Table 1.

Based on the status of rejection of the protocol for han-
dling the COVID-19 corpse in the first 3-month interval, 
it shows that 6 (5.45%) families of the deceased still reject 
the protocol, 7 (6.36%) families accept the protocol, and 6 
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(5.45%) families accepted the protocol after negotiations 
with the hospital and security forces. Furthermore, in the 
second 3-month interval, 8 (7.27%) families continued 
to reject the protocol, 72 (65.45%) families accepted the 
protocol, and 11 (10%) families accepted after negotia-
tions (Table 2).

In the first 3-month interval, there were two rejections 
due to three reasons, including the family did not believe 
that COVID-19 caused the deceased death, the fam-
ily considered the hospital morgue facilities to be inad-
equate for handling the corpse, and the family worried 
about the negative stigma of the corpse of COVID-19. In 
addition, there were also four rejections for two reasons: 
the family considered the hospital morgue facilities to 
be inadequate and worried about the negative stigma of 
COVID-19. Meanwhile, in the second 3-month interval, 
the family did not believe that the COVID-19 caused the 
deceased death is the rejection reason found in six cases.

Discussion
#e number of probable COVID-19 cases in the first 
3-month interval was 16 (84.21%) from 19 corpses. #is 
delay in diagnosis is because the hospital does not yet 
have a PCR or RMT device. It has to send nasopharyn-
geal or oropharyngeal swab samples to other cities such 
as Jakarta, where the RT-PCR results have only been 
out for about 7 days or more. Meanwhile, in the second 
3-month interval, the number of probable COVID-19 
cases who died was 42 (46.15%) of the 91 corpses. During 
this period, the hospital had PCR and RMT machines to 
obtain a diagnosis of COVID-19 immediately. #e high 
number of probable cases is probably caused by the peo-
ple who have brought the patient to the hospital if their 

condition is severe or critical. Hence, their status is still 
probable until the patient dies.

Examination of nasopharyngeal swab or oropharyn-
geal swab specimens using RT-PCR and RMT aims to 
improve the ability to diagnose COVID-19 (Afzal 2020; 
Anonim 2021). #e RT-PCR test had limitations, includ-
ing the fastest test results were known after 24  h, and 
running PCR was carried out after the minimum sam-
ple size had been met to save on the reagents use and 
other consumables. On the other hand, RMT has sev-
eral advantages, namely (1) the same accuracy as RT-
PCR in detecting viral nucleic acids, (2) test results can 
be obtained 1–2 h, and (3) this equipment is available in 
many districts/cities in Indonesia, which has been used 
in tuberculosis diagnostic examination programs so far 
(FDA 2020; GeneXpert 2021; Anonim 2021).

#e COVID-19-positive corpses need to be carried out 
by postmortem swabs for social reasons, even though 
the postmortem swab is not required in the COVID-19 
corpse handling protocol. #e social reason is to make 
the status of the corpse clearer so that the family can 
accept the protocol for handling infectious bodies. #ere-
fore, the RMT result can become a tool for negotiation 
when handling the COVID-19 corpse is needed. #en, 
the forcible removal of the COVID-19-positive corpse by 
the family can be avoided.

In this study, there were several reasons for refusal to 
handle the COVID-19 corpse in the first 3-month inter-
val, namely the family did not believe that the deceased 
died because of COVID-19, the COVID-19 corpse han-
dling protocol was not in accordance with religious 
law, and the negative stigma of the COVID-19-positive 
corpse was in the form of fear of being shunned by neigh-
bors and family. #e religious reasons are the basis for 
the rejection of the COVID-19 corpse handling protocol. 
In conservative religious communities, the new legal pro-
visions related to handling infectious corpses are difficult 
to accept, causing social conflict between the community 
and the hospital. #e conflict that cannot be handled will 
result in the forcible removal of the COVID-19-positive 
corpse.

#e reason for refusing COVID-19 corpse handling in 
the second three-month interval is the family’s distrust 
of the diagnosis of COVID-19. #is is most likely influ-
enced by fake news or hoaxes spread around the COVID-
19 outbreak, such as the COVID-19 conspiracy theory 
and the allegation that the COVID-19 examination and 
corpse handling is only for the benefit of the hospital 
business. #is negative prejudice has caused distrust in 
the diagnosis of COVID-19.

According to Hinduism, death is a series of transi-
tion processes to another life (reincarnation). A ritual of 
respect is needed so that the soul (atman) achieves a new, 

Table 1 The status of the COVID-19 corpses

Corpses status Period Total

25 March 2020– 
31 May 2020

1 June 2020–31 
August 2020

Probable 16 (14.54%) 42 (38.18%) 58 (52.72%)

Confirmed 3 (2.72%) 49 (44.54%) 52 (47.27%)

Table 2 Family’s decision on COVID-19 corpse handling protocol

Family’s 
decision 
on COVID-
19 corpse 
handling 
protocol

Period Total Signi!cance

25 March 
2020–31 May 
2020

1 June 2020–
31 August 
2020

Reject 6 (5.45%) 8 (7.27%) 14 P = 0.015

Accept 13 (11.81%) 83 (75.45%) 96
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better life. #ere are differences in Hindu religious rituals 
in India, which are divided into 15 regions. #erefore, it is 
crucial to assess variations in practices and death beliefs 
among different groups (Gupta 2011). #e majority of 
Hindu sects in Indonesia are Balinese Hindus. However, 
the religious philosophy is the same as in India, such as 
reincarnation, karma, dharma, ahimsa, atman, and mok-
sha (McDaniel 2010; Yoga Segara 2018). However, in the 
practice of religious rituals, there are some differences. 
One of the differences in the funeral rituals for the corpses 
of Hindus in Indonesia is that the cremation process/burial 
must wait for a good day according to the instructions of 
Hindu religious leaders (pedanda). Sometimes, the process 
of waiting for the auspicious day takes up to a month or 
even more, especially since the corpse is a religious figure 
or community figure. #us, embalming is a must so that 
the body remains intact until the day of the funeral.

#e embalming process is not recommended according 
to the WHO protocol, but if it has to be done in foren-
sic cases, it must be done in a negative pressure room 
(Kementerian Kesehatan 2020; WHO 2020). Unfor-
tunately, most morgues in Indonesia do not own this 
facility, including hospitals in Lombok, Indonesia. #is 
facility is only available in the isolation treatment room 
for COVID-19 patients.

Funeral rituals for adherents of Islam are bathing, 
wearing the shroud, praying the body, and delivering the 
funeral as soon as possible after death (Sarhill et al. 2001; 
Gatrad and Sheikh 2002). Local elements included in the 
ritual are bathing the corpse carried out by the closest 
family accompanied by religious leaders who are usually 
old to lead prayers, flowing clean water to clean all dirt, 
both on the surface of the body and dirt in the body such 
as feces, urine, and phlegm by pressing stomach and chest, 
and the use of a white shroud without plastic; the funeral 
does not use a coffin, and the cheeks of the corpse rest on 
the ground.

#e ritual is prohibited in the COVID-19 protocol because 
it can cause virus transmission to officers and families who 
carry out the ritual (Kementerian Kesehatan 2020; WHO 
2020). However, if it is carried out in a negative pressure 
room and complete PPE, the entire series of bathing and the 
use of the shroud can be carried out. #is innovation is an 
acceptable alternative for most religious conservative groups.

Conclusions
Taking postmortem swabs, examining RMT, provid-
ing negative pressure mortuary rooms in hospitals, and 
involving families in corpse handling are alternatives that 
most conservative religious groups can accept, thereby 
reducing the number of cases of the forcible removal of 
COVID-19-positive corpses.

Abbreviations
RMT: Rapid molecular test; ARI: Acute respiratory infection; WHO: World Health 
Organization; PCR: Polymerase chain reaction; RT-PCR: Real-time polymerase 
chain reaction.

Acknowledgements
The authors thank to the Director of Mataram City Hospital, Director of RISA 
Hospital, Director of Harapan Keluarga Hospital, Director of Siti Hajar Islam 
Hospital, Director of Siloam Hospital, Director of St Antonius Hospital, Head 
of Public Health Centre (PUSKESMAS) of Mataram, Cakranegara, Ampenan, 
Selaparang, and Karang Pule, and all parties who helped this research for their 
roles in supporting this study.

Authors’ contributions
AS, HK, NPSL, and IAL conceived and designed the study, conducted the 
research, provided the research materials, and collected and organized data, 
with substantial contributions. AS and AWR analyzed and interpreted the 
data. AS, AWR, HK, and ZH wrote the initial and final drafts of this article and 
provided logistical support. AB provides technical advice. All authors have 
critically reviewed and approved the final draft and are responsible for the 
content and similarity index of the manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the research ethics committee of the Faculty of 
Medicine, University of Mataram, No. 41/UN18.F7/ETIK/2021, date: February 
26, 2021, and written informed consent was obtained from the patient.

Consent for publication
Not applicable.

Competing interests
The authors have no competing interest to declare.

Author details
1 Faculty of Medicine, University of Mataram, Jalan Pendidikan 37, Mata-
ram 83125, Indonesia. 2 Mataram City General Hospital, Mataram, Indonesia. 
3 Faculty of Medicine, Hasanuddin University, Makassar, Indonesia. 

Received: 2 June 2021   Accepted: 12 January 2022

References
Afzal A (2020) Molecular diagnostic technologies for COVID-19: limitations and 

challenges. J Adv Res 26:149–159. https:// doi. org/ 10. 1016/j. jare. 2020. 08. 
002

Al-Benna S (2021) Negative pressure rooms and COVID-19. J Perioper Pract 
31:18–23. https:// doi. org/ 10. 1177/ 17504 58920 949453

Anonim (2020) Corpses kidnapped in Indonesia as traditions clash with virus 
protocol. In: Deccan Chronicle. https:// www. decca nchro nicle. com/ world/ 
asia/ 090720/ corps es- kidna pped- in- indon esia- as- tradi tions- clash- with- 
virus- proto col. html. Accessed 25 May 2021

Anonim (2021) Mesin TCM- TB untuk COVID-19 Sudah Bisa Digunakan 
(Bahasa) [RMT-TB Machine for COVID-19 Now Available]. In: Sehat 
Negeriku Sehat Bangsaku. https:// sehat neger iku. kemkes. go. id/ baca/ 
umum/ 20200 504/ 53338 23/ mesin- tcm- tb- covid- 19- sudah- digun akan/. 
Accessed 26 May 2021

Baller A, Coninx R, Eamer G, et al (2020) COVID-19 interim guidance for the 
management of the dead in humanitarian settings



Page 5 of 5Syamsun et al. Egyptian Journal of Forensic Sciences            (2022) 12:4  

Balocco C, Lio P (2011) Assessing ventilation system performance in isolation 
rooms. Energy and Buildings 43:246–252. https:// doi. org/ 10. 1016/j. enbui 
ld. 2010. 09. 020

Bhanot D, Singh T, Verma SK, Sharad S (2021) Stigma and discrimination during 
COVID-19 pandemic. Front Public Health 8:577018. https:// doi. org/ 10. 
3389/ fpubh. 2020. 577018

Djalante R, Lassa J, Setiamarga D et al (2020) Review and analysis of current 
responses to COVID-19 in Indonesia: period of January to March 2020. 
Progress in Disaster Science 6:100091. https:// doi. org/ 10. 1016/j. pdisas. 
2020. 100091

FDA (2020) Coronavirus testing basics. 2019:2019–2021
Gatrad R, Sheikh A (2002) Palliative care for Muslims and issues after death. 

International Journal of Palliative Nursing 8:594–597. https:// doi. org/ 10. 
12968/ ijpn. 2002.8. 12. 10977

GeneXpert (2021) Xpert ® Xpress SARS-CoV-2 instructions for use
Gronholm PC, Nosé M, van Brakel WH et al (2021) Reducing stigma and dis-

crimination associated with COVID-19: early stage pandemic rapid review 
and practical recommendations. Epidemiology and Psychiatric Sciences 
30:e15. https:// doi. org/ 10. 1017/ S2045 79602 10000 56

Gupta R (2011) Death beliefs and practices from an Asian Indian American 
Hindu perspective. Death Stud 35:244–266. https:// doi. org/ 10. 1080/ 
07481 187. 2010. 518420

Karmini N, Milko V (2020) Burial traditions clash with coronavirus safety in 
Indonesia. In: apnews.com. https:// apnews. com/ artic le/ virus- outbr eak- 
indon esia- proto cols- ap- top- news- inter natio nal- news- 22764 fc02d 1974e 
78c84 4605a 5170d f1. Accessed 25 Aug 2021

KementerianKesehatan RI (2020) Pedoman Pencegahan dan Pengendalian 
Coronavirus Disease (COVID-19) (Bahasa) [Guidelines for prevention 
and control of Coronavirus Disease (COVID-19)], 5th edn. Kementerian 
Kesehatan RI, Jakarta

McDaniel J (2010) Agama Hindu Dharma Indonesia as a new religious move-
ment: Hinduism recreated in the image of Islam. Nova Religio 14:93–111. 
https:// doi. org/ 10. 1525/ nr. 2010. 14.1. 93

Moretti M, Malhotra A, Visonà SD et al (2021) The roles of medical examiners 
in the COVID-19 era: a comparison between the United States and Italy. 
Forensic Sci Med Pathol 17:262–270

Mucheleng’anga L, Himwaze C, (2020) The role of forensic pathology in the 
COVID-19 pandemic in Zambia. Forensic Science International: Reports 
2:100147. https:// doi. org/ 10. 1016/j. fsir. 2020. 100147

Sarhill N, LeGrand S, Islambouli R et al (2001) The terminally ill Muslim: 
death and dying from the Muslim perspective. Am J Hosp Palliat Care 
18:251–255. https:// doi. org/ 10. 1177/ 10499 09101 01800 409

Sullivan M (2020) Fearing infection, some in Indonesia refuse nearby burial of 
COVID-19 victims: coronavirus updates: NPR. In: NPR. https:// www. npr. 
org/ secti ons/ coron avirus- live- updat es/ 2020/ 05/ 01/ 84895 6806/ feari ng- 
infec tion- some- in- indon esia- refuse- nearby- burial- of- covid- 19- victi ms. 
Accessed 25 Aug 2021

Villa S, Jaramillo E, Mangioni D et al (2020) Stigma at the time of the COVID-19 
pandemic. Clin Microbiol Infect 26:1450–1452. https:// doi. org/ 10. 1016/j. 
cmi. 2020. 08. 001

Wardhana S (2020) Families snatch dead bodies of COVID-19 patients from 
hospitals for burial. In: The Jakarta Post. https:// www. theja karta post. com/ 
news/ 2020/ 06/ 09/ famil ies- snatch- dead- bodies- of- covid- 19- patie nts- 
from- hospi tals- for- burial. html. Accessed 25 May 2021

WHO (2020) Infection Prevention and Control for the safe management of a 
dead body in the context of COVID-19: interim guidance. World Health 
Organization

Windasari N, Manela C, Zetta FA (2020) Dilemma in handling corpse with 
COVID-19 protocol at hospital in Padang, West Sumatera (Indonesia). 
Research Square. https:// doi. org/ 10. 21203/ rs.3. rs- 96982/ v1

Yoga Segara IN (2018) Hindu spiritual groups in Indonesia and their active 
roles in maintaining harmony. Analisa 3:19–40. https:// doi. org/ 10. 18784/ 
anali sa. v3i1. 608

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


