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Outbreak Investigation Report

Poliomyelitis is an acute viral infection of the 
nervous system caused by poliovirus types 1, 2 
and 3. Polio has been eliminated in most countries 

globally through vaccination. Wild poliovirus type 2 
was last seen in 1999 and was certified as eradicated 
in 2015. Oral poliovirus vaccine (OPV) remains the 
vaccine of choice for global polio eradication due to its 
ability to interrupt transmission of poliovirus by inducing 
mucosal immunity.1 However, in underimmunized 
populations, the weakened vaccine virus from OPV may 
genetically mutate from the original attenuated strain 

and regain its neurovirulence, causing paralysis and 
outbreaks. Among the three Sabin strains in the OPV, 
before 2016 type 2 was estimated to cause 40% of all 
vaccine-associated paralytic polio and 90% of all cases 
of circulating vaccine-derived poliovirus (cVDPV).2

In April 2016, the poliovirus type 2 Sabin strain was 
removed from the trivalent OPV during the global switch 
to bivalent OPV to stop the emergence of VDPV from 
poliovirus type 2.3 The inactivated poliovirus vaccine 
(IPV) had been introduced, but it provided only limited 

a Vaccine-Preventable Diseases and Immunization, Division of Programmes for Disease Control, World Health Organization Regional Office for the  
Western Pacific, Manila, Philippines.

b World Health Organization Representative Office for the Philippines, Manila, Philippines.
c Research Institute for Tropical Medicine, Department of Health, Manila, Philippines.
d Public Health Surveillance Division, Department of Health, Manila, Philippines.      
Published: 25 May 2022
doi: 10.5365/wpsar.2022.13.2.904

Objective: In response to an outbreak of circulating vaccine-derived poliovirus (cVDPV) type 2 in the Philippines in  
2019–2020, several rounds of supplementary immunization activities using the monovalent type 2 oral poliovirus vaccine 
(OPV) were conducted for the first time in the Western Pacific Region. After use of the monovalent vaccine, the emergence 
of vaccine-derived poliovirus unrelated to the outbreak virus was detected in healthy children and environmental samples. 
This report describes the detection of this poliovirus in the Philippines after use of the monovalent type 2 OPV for outbreak 
response.

Methods: We describe the emergence of vaccine-derived poliovirus unrelated to the outbreak detected after supplementary 
immunization activities using the monovalent type 2 OPV. This analysis included virus characterization, phylogenetic 
analyses and epidemiological investigations.

Results: Three environmental samples and samples from six healthy children tested positive for the emergent vaccine-
derived poliovirus. All isolates differed from the Sabin type 2 reference strain by 6–13 nucleotide changes, and all were 
detected in the National Capital Region and Region 4, which had conducted supplementary immunization activities.

Discussion: Since the 2016 removal of type 2 strains from the OPV, vaccine-derived poliovirus outbreaks have occurred 
in communities that are immunologically naive to poliovirus type 2 and in areas with recent use of monovalent OPV. To 
prevent the emergence and further spread of cVDPV type 2, several interventions could be implemented including optimizing 
outbreak responses by using the monovalent type 2 OPV, accelerating the availability of the novel type 2 OPV, strengthening 
routine immunization using inactivated polio vaccine and eventually replacing OPV with inactivated poliovirus vaccine for 
routine immunization.

Emergence of vaccine-derived poliovirus 
type 2 after using monovalent type 2 oral 
poliovirus vaccine in an outbreak response, 
Philippines
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and Nemia Sucalditod
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From June 2019 to March 2021, a further 20 
stool samples from 13 AFP cases, two contacts of AFP 
cases and five healthy children, plus 23 environmental 
samples tested positive for cVDPV2. Geographically, this 
outbreak occurred in the Luzon and Mindanao groups 
of islands, with concentrated virus detection in BARMM 
and NCR and other regions, including Regions 3, 7, 10, 
11 and 12. Analyses revealed that these isolates were 
genetically linked to one another, and had between 
61 and 71 nucleotide changes from the Sabin type 2 
reference strain. The last cVDPV2 isolate from a hu-
man came from a stool sample from a 1-year-old child 
from Cabanatuan City, Nueva Ecija, who had onset of 
paralysis on 15 January 2020. The last cVDPV2 isolate 
detected in an environmental sample was collected on 16 
January 2020 from the Butuanon River in Mandaue City,  
Region 7. 

Along with the cVDPV2 outbreak, VDPV2 was 

isolated in August 2019 from stool samples from an AFP 
case with a primary immunodeficiency disorder residing 
in Laguna, Region 4A. Genetic analysis showed 64–107 
nucleotide changes for this isolate compared with the 
Sabin type 2 reference strain, but it was not genetically 
linked with any other isolates from other sources in the 
country.

The use of the monovalent type 2 OPV for the 
cVDPV2 outbreak response in the Philippines was ap-
proved on 24 September 2019. From October 2019 to 
December 2020, 15 SIAs were completed in outbreak-
affected areas, utilizing more than 13 million doses of 
monovalent type 2 OPV and achieving coverage of 79% 
to 102% (Fig. 1). However, within 30–120 days of 
monovalent type 2 OPV use, isolates of emergent VDPV2 
were detected in several areas where the outbreak re-
sponse had taken place, and these had between 6 and 
13 nucleotide changes from the Sabin type 2 reference 
strain, which suggests the emergence of a new strain. As 
there was no evidence of circulation, they were classified 
as ambiguous VDPV2.

This report summarizes the emergence of VDPV2 
following use of the monovalent type 2 OPV to respond to 
the cVDPV2 outbreak in the Philippines, and it contributes 
to the regional and global knowledge about and experience 
of the risks related to the use of monovalent type 2 OPV 
and possible preventive and mitigation activities.

mucosal immunity to stop the spread of poliovirus, and 
at the time of the switch, there was a severe shortage 
of the IPV so that large cohorts of newborns were left 
unvaccinated.4 As a result, the number of outbreaks 
from cVDPV type 2 (cVDPV2) has been increasing due 
to large gaps in population immunity to poliovirus type 
2.5 The expanding global cohort of children without the 
immunity against poliovirus type 2 that would prevent 
transmission could result in established endemicity of 
VDPV.6

To combat the growing threat of cVDPV2, several 
interventions could be implemented including optimiz-
ing outbreak responses by using the monovalent type 
2 OPV, strengthening routine immunization by using 
IPV and accelerating the availability of the novel type 
2 OPV. However, use of the monovalent type 2 OPV 
to control outbreaks of cVDPV2 carries the risk of 
seeding emergent strains of VDPV2 that have the po-
tential for further circulation.7 This has been observed 
through molecular epidemiological analysis of cVDPV2 
outbreaks that resulted from suboptimal coverage of 
supplementary immunization activities (SIAs) that 
used the monovalent type 2 OPV within outbreak 
response zones or in contacts travelling outside of 
response zones.6,7 Therefore, use of the monovalent  
type 2 OPV in outbreak responses is governed by the 
strict criteria of the protocol of the Global Polio Eradi-
cation Initiative (GPEI) and the decision to release the 
monovalent type 2 OPV from global stocks, authorized 
by the Director-General of the World Health Organization 
(WHO) based on the recommendations of the GPEI’s 
Eradication and Outbreak Management’s advisory 
group.

On 19 September 2019, a polio outbreak was 
declared by the Department of Health in the Philippines 
after confirmation of cVDPV2 in a child with acute  
flaccid paralysis (AFP) that was reported from Lanao Del 
Sur Province in the Bangsamoro Autonomous Region 
of Muslim Mindanao (BARMM). The index child was a 
3-year-old girl with no history of polio vaccination and 
onset of paralysis on 26 June 2019. Poliovirus collected 
from stool in July 2019 had 65 nucleotide changes from 
the Sabin type 2 reference strain and was genetically 
linked to isolates collected from July to August in envi-
ronmental samples in Manila, National Capital Region 
(NCR) and Davao (Mindanao), confirming widespread 
circulation of VDPV2 within the Philippines.



WPSAR Vol 13, No 2, 2022  | doi: 10.5365/wpsar.2022.13.2.904https://ojs.wpro.who.int/ 3

Emergent VDPV2 after mOPV2 use in the PhilippinesAlipon et al

Fig. 1. Timeline of supplementary immunization activities using the monovalent type 2 oral poliovirus 
vaccine and identification of ambiguous isolates of vaccine-derived poliovirus type 2, the Philippines,  
2019–2020

Percentages in bold are coverage rates.

AFP: acute flaccid paralysis; aVDPV2: ambiguous vaccine-derived poliovirus type 2; NCR: National Capital Region; nt: nucleotide changes; R: Region; WRF: Water 
Reclamation Facility.
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be determined. We analysed demographic, clinical and 
laboratory information recorded in the polio surveillance 
database and describe the emergent VDPV2 isolates in 
relation to the timeline of the SIAs that used the mono-
valent type 2 OPV (Fig. 1). This analysis included find-
ings from virus characterization, phylogenetic analyses 
and epidemiological investigations.

RESULTS

From October 2019 to December 2020, three envi-
ronmental samples and six healthy children tested 
positive for new VDPV2 unrelated to the outbreak 
virus. All isolates had between 6 and 13 nucleotide 
changes from the Sabin type 2 reference strain, and all 
were detected in NCR and Region 4, the regions that 
conducted SIAs using monovalent type 2 OPV (Fig. 2).

The first emergent VDPV2 strain was detected in 
stool from a close contact of an AFP case in Misamis 
Occidental Province, Region 10, in January 2020. This 

METHODS

The polio surveillance system in the Philippines fol-
lows the GPEI protocol and includes AFP surveillance 
conducted by the Epidemiology and Surveillance Units 
of the Department of Health.8 This is supplemented by 
environmental surveillance conducted by the polio team 
at the Research Institute for Tropical Medicine, whereby 
environmental samples are collected from all 17 regions.9 
At the Research Institute, all samples undergo testing 
for concentration of sewage, virus culture and intratypic 
differentiation for serotyping of polioviruses. Every 
poliovirus type 2 isolate and discordant (non-Sabin) 
poliovirus types 1 and 3 isolates are sent to the National 
Institute of Infectious Diseases in Japan for phylogenetic 
analyses using standardized WHO methods.10 Samples 
are sequenced and phylogenetic trees are developed to 
determine the genetic linkage of the polioviruses and 
their relatedness to the Sabin strain and to one another. 
Using a global database of known cVDPVs, the genetic 
linkage of newly detected VDPVs to known VDPVs can 
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Fig. 2. Spot map of ambiguous vaccine-derived poliovirus type 2, the Philippines, 2019–2020

AFP: acute flaccid paralysis; aVDPV2: ambiguous vaccine-derived poliovirus type 2; mOPV2: monovalent type 2 oral poliovirus vaccine; NCR: National Capital Region;  
nt: nucleotide changes; WRF: Water Reclamation Facility.
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mOPV2 rounds in Mindanao
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Table 1. Isolates of emergent vaccine-derived poliovirus type 2 collected from children in the Philippines,  
2019–2020

Case no.  
(case 

identifier)
Age, sex City, region

No. of OPV 
or IPV doses 

received

Date of stool  
collection

Result

No. of  
nucleotide 

changes from 
the Sabin type 2 
reference strain

1 (C20-036) 3 years, female
Oroquieta City,  
Misamis Occidental

5 9 January 2020 aVDPV2 6

2 (S20-578) 6 years, male
Pasay City, National 
Capital Region

3
1: 12 August 2020
2: 13 August 2020

Both 
negative

Close contact 
(C20-426) was 

positive

3 (C20-426) 1 year, male
Pasay City, National 
Capital Region

5 25 August 2020 aVDPV2 13

4 (H20-217) 7 months, male
Pasay City, National 
Capital Region

1 22 September 2020 aVDPV2 13

5 (C20-493) 2 years, male Antipolo City, Rizal 4 12 October 2020 aVDPV2 6

6 (H20-328) 2 years, male
Calamba City, 
Laguna

3 30 October 2020 aVDPV2 11

7 (H20-406) 1 year, male Antipolo City, Rizal 2 22 November 2020 aVDPV2 6, 7

aVDPV2: ambiguous vaccine-derived poliovirus type 2; IPV: inactivated poliovirus vaccine; OPV: oral poliovirus vaccine.
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7-month-old boy was identified who also tested posi-
tive for VDPV2 and whose sample had 13 nucleotide 
changes from the Sabin type 2 reference strain. This 
child had received one dose of the monovalent type 2 
OPV during the SIA in March.

Similarly, emergent VDPV2 isolates with six  
nucleotide changes from the Sabin type 2 reference 
strain were detected in environmental samples in 
Calamba, Laguna, in Region 4 in September 2020, 
within 30 days of the SIA using the monovalent type 
2 OPV in Laguna Province. Heightened AFP surveil-
lance was conducted in the city, which led to the 
detection of emergent VDPV2 in the stool sample of 
a healthy 2-year-old child. This child had received two 
doses of the monovalent type 2 OPV during the SIAs 
in Laguna in August and September 2020, and a stool 
sample was positive for VDPV2, and had 11 nucleotide 
changes from the Sabin type 2 reference strain, within 
45 days after the last dose of the monovalent type 2 
OPV.

In Antipolo, Rizal, a close contact of an AFP case 
tested positive for VDPV2 in November 2020. The 
close contact was a 2-year-old boy who had received 
two doses of the monovalent type 2 OPV during the 
SIAs in August and September 2020 in Rizal Province, 
Region 4. The isolated poliovirus had six nucleotide 
changes from the Sabin type 2 reference strain. This 
case triggered a household survey of healthy children 
in the affected barangay and other high-risk baran-

was within 60 days of the first SIA delivering monova-
lent type 2 OPV in Mindanao in 2019. The case was a  
3-year-old girl who received her first dose of the mono-
valent type 2 OPV during the SIA in November 2019. 
Genetic analysis of the isolate showed six nucleotide 
changes from the Sabin type 2 reference strain and 
revealed no genetic link to other cVDPV2 isolates.

The second emergent VDPV2 isolate was detected 
in an environmental sample from Pasay City, NCR, in 
June 2020. This was within 120 days of the SIAs us-
ing the monovalent type 2 OPV in NCR. The virus had  
10 nucleotide changes from the Sabin type 2 reference 
strain and was not genetically linked to other known 
VDPV2 isolates. Following this detection, further inves-
tigations were conducted, including searching for AFP 
cases, conducting a household survey and collecting 
stool samples from healthy children in high-risk baran-
gays (the smallest administrative unit in the Philippines) 
in the catchment area of the environmental surveillance 
site in Pasay City. These case-finding efforts identified a  
6-year-old boy with paralysis whose stool samples 
were negative for poliovirus due to inadequate samples; 
however, the stool sample collected from his close 
contact, a 1-year-old boy, tested positive for VDPV2 
and had 13 nucleotide changes from the Sabin type 2 
reference strain. The close contact had received two 
doses of the monovalent type 2 OPV during the SIAs in 
January and February 2020. In the high-risk barangays 
neighbouring the barangay with the AFP case, stool 
samples were collected from healthy children, and a 

aVDPV2: ambiguous vaccine-derived poliovirus type 2.

Table 2. Isolates of emergent vaccine-derived poliovirus type 2 collected in environmental samples, the 
Philippines, 2020

Sample no.  
(sample  

identifier)
Site

Round no. and date of  
supplementary immunization  

activity using monovalent type 2 
oral poliovirus vaccine in area

Date of collection Result

No. of  
nucleotide 

changes from 
the Sabin type 2 
reference strain

1 (ES20-100)

Pasay Water  
Reclamation Facility 
Pasay City, National 
Capital Region

1: 27 January–8 February 2020
2: 24 February–7 March 2020

29 June 2020 aVDPV2 10

2 (ES20-176)
Ligasong Creek 
Calamba City, 
Laguna

1: 3–30 August 2020
2: 14–27 September 2020

22 September 2020 aVDPV2 6

3 (ES20-225)
Cainta River
Cainta, Rizal

1: 24 August–6 September 2020 
2: 14 September–1 October 2020

20 October 2020 aVDPV2 6
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This cycle of polio associated with VDPV is likely 
to continue when a cVDPV2 outbreak response uses the 
monovalent type 2 OPV to interrupt transmission. The 
detection of emergent VDPV2 in the Philippines should 
serve as a warning not only for the Philippines but also 
for other countries with suboptimal coverage of routine 
polio immunization.

The risk of future cVDPV2 outbreaks appears to 
be a closer reality, given the scenario of fading type 2 
immunity in OPV-using countries coupled with recent 
use of the monovalent type 2 OPV. In fact, the risk 
of a cVDPV outbreak is inevitable while there remain 
subpopulations with chronically low coverage of polio 
immunization and the use of any type of OPV continues 
in routine and supplementary polio immunization activi-
ties. 

Live OPVs remain the workhorses of polio eradica-
tion programmes due to their ability to interrupt trans-
mission. Since the removal of type 2 poliovirus from the 
OPV in 2016, the majority of cVDPV2 outbreaks reported 
globally have been detected in areas that recently used 
the monovalent type 2 OPV or in areas that border those 
where the monovalent type 2 OPV was used, reflecting 
the risk of VDPV2 emergence after the Sabin type 2 
vaccine strain was used in the period after the vaccine 
changed.6 To prevent the emergence and further spread 
of cVDPV2, several interventions could be implemented, 
including optimizing responses to outbreaks by using 
the monovalent type 2 OPV, strengthening routine im-
munization using IPV, accelerating the availability of the 
novel type 2 OPV and eventually replacing OPV with 
IPV for routine immunization after carefully considering 
epidemiological and programmatic aspects. This report 
summarizes the findings of the investigation into the 
emergence of a VDPV2 outbreak in the Philippines that 
occurred after the monovalent type 2 OPV was used 
during 2019–2020, and it adds to the growing global 
evidence of VDPV2 emergence in the period after the 
vaccine changed.
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gays. A healthy 1-year-old child who had not received 
any doses of the monovalent type 2 OPV during an 
SIA tested positive for VDPV2, and the isolate had six 
nucleotide changes.

Lastly, in a neighbouring municipality in Cainta, 
Rizal Province, emergent VDPV2 was detected in an 
environmental sample from the Cainta River in October 
2020, within 60 days after the SIA using the monova-
lent type 2 OPV; the environmental isolate had six nu-
cleotide changes. A summary of the isolates is given in  
Tables 1 and 2.

DISCUSSION

In response to the cVDPV2 outbreak in the Philippines 
that comprised 20 cVDPV2 cases and contacts, 15 SIAs 
were conducted between October 2019 and December 
2020 using the monovalent type 2 OPV. More than 
13 million doses of the monovalent type 2 OPV were 
utilized. However, within 60–120 days of some of these 
SIAs, the emergent VDPV2 isolates were detected in the 
areas targeted by the outbreak response. These isolates 
were identified in the close contact of a child with 
paralysis, six healthy children and three environmental 
samples. All isolates had between 6 and 13 nucleotide 
changes from the Sabin type 2 reference strain and no 
genetic linkage to previously detected VDPVs in the 
Philippines.

Outbreaks of cVDPV are caused when the live, 
attenuated virus used in vaccines regains its neuroviru-
lence, particularly in settings with chronically low cover-
age of routine and supplementary polio immunization 
or in immunodeficient individuals.11 The risk of further 
cVDPV will persist while any of the three Sabin strains 
are used for vaccination, either in the bivalent OPV or 
the monovalent type 2 OPV. Of the three types of VD-
PVs, the risk of cVDPV2 outbreaks is highest because 
more than 3 years have passed since cessation of the 
use of the Sabin 2 vaccine strain, which has led to a 
decrease in mucosal immunity against type 2 poliovi-
rus. Any VDPV2 emergence has the potential to cause 
outbreaks in populations that are immunologically naive 
to poliovirus type 2. A similar situation was observed 
in Central and Western Africa in 2019, where VDPV2 
cases primarily affected type 2-naive children born after 
the switch from trivalent OPV to bivalent OPV.7 
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Verbal autopsy (VA) is a method developed by the 
World Health Organization (WHO) to determine 
the cause of death when medical certification 

is not available.1 Death without medical certification 
usually happens at home, and the cause of death 
is determined by a police officer or the decedent’s 
caregiver. Without medical attention, the cause is 
often given as “old age” – such an ill-defined cause of 
death does not provide useful information for mortality 
surveillance and leads to inaccurate population health 
assessment.2 In 2016, 47.2% of deaths registered in 
Malaysia were nonmedically certified deaths (NMCDs).3 
Reducing NMCDs would strengthen mortality statistics 
and contribute to better health planning.4

Malaysia incorporated VA into the death registra-
tion system in 2017 to improve mortality data.5 VA is 

conducted via a face-to-face interview between a trained 
health-care worker and the decedent’s caregiver. The 
interviewer uses a standardized VA questionnaire to col-
lect information on the events that led to the decedent’s 
death; the questionnaire is then sent to a physician for 
cause of death determination.6–8 Since implementation 
of VA, the number of NMCDs reduced from 47.2% in 
2016 to 37.2% in 2019.3,9

During the coronavirus disease 2019 (COVID-19) 
pandemic, the face-to-face VA process has been delayed 
due to the physical distancing preventive measures 
implemented.10 Therefore, telephone interviews were tri-
alled as a substitute for the standard face-to-face method 
because such interviews comply with the physical dis-
tancing measures of the ongoing COVID-19 pandemic. 
Additional benefits of a telephone interview include cost, 
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Objective: Verbal autopsy (VA) through face-to-face interviews with caregivers is a way to determine cause of death without 
medical certification. In Malaysia, the use of VA has improved mortality statistics. However, during the coronavirus disease 
2019 (COVID-19) pandemic, face-to-face interviews were delayed, reducing VA data collection and affecting data for 
mortality surveillance. This study aims to investigate the feasibility and acceptability of conducting VA interviews via 
telephone calls, and the quality of the data gathered.

Methods: The study was conducted in Malaysia from September to October 2020 using a cross-sectional design. Participants 
were health-care workers from established VA teams across the country. They conducted VA interviews via telephone and 
provided feedback through a customized online form. Data collected from the form were used to assess the feasibility, 
acceptability and quality of the telephone interviews using IBM SPSS version 23.

Results: Responses were received from 113 participants. There were 74 (65.5%) successful interviews, representing 91% 
of the 81 cases who were able to be contacted. More than two thirds of health-care workers provided positive feedback on 
the telephone interview method for themselves and the interviewees. Only 10.8% of causes of death were unusable.

Discussion: This study provides preliminary evidence that VA via telephone interview is feasible, acceptable and can be used 
as an alternative to face-to-face interviews without affecting data quality. During times when face-to-face interviews are not 
advisable, VA telephone interviews can be used for data collection for mortality surveillance.

Conducting verbal autopsy by telephone 
interview during the pandemic to support 
mortality surveillance: a feasibility study in 
Malaysia
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in their district for cause of death determination as per 
the usual process. The determined cause of death was 
then sent to Malaysia’s Health Informatics Centre for 
data coding using the 10th revision of the International 
Classification of Diseases and Related Health Problems 
(ICD-10).

The health-care workers then provided their feedback 
on the telephone interview process, and their perception 
of how the caregivers reacted to being interviewed via 
telephone, via an online form. The form was a structured 
questionnaire designed in collaboration with public health 
experts from the Malaysian Institute for Public Health and 
the Disease Control Division, Ministry of Health Malaysia, 
and with a WHO consultant with expertise in mortality 
statistics, VA procedures and VA formulation in Malay-
sia. The questionnaire contained 53 items divided into 
five sections, which included the health-care worker’s 
characteristics, the deceased individual’s characteristics, 
the interview settings and outcomes, the caregiver’s 
characteristics and their reactions towards the telephone 
interview as perceived by the health-care worker, and the 
health-care worker’s own assessment of the telephone 
interview (see Supplementary material). This form was 
subsequently translated into Malay and made available 
online via Google Forms.

Consent from the health-care workers was obtained 
at the top of the online feedback form. Consent from the 
caregivers was only sought for the VA interview; it was 
obtained verbally and documented in the correspond-
ing VA questionnaire. Further consent for the feasibility 
study was not warranted. Data collection was conducted 
between September and October 2020, resulting in a 
recall period of 8–9 months. Data collected from the VA 
questionnaire were managed according to Malaysia’s VA 
guidelines and procedures by the corresponding health-
care workers. The data from the feedback form and the 
determined causes of death were compiled for analysis.

Variable definition and analysis

Feasibility

The feasibility of the telephone interview was determined 
by the proportion of successful outcomes, defined as a 
complete VA questionnaire and a cause of death deter-
mined. Data from the VA telephone interview feedback 
form were merged with the cause of death assigned 
by the physicians to determine the outcome. Statistical 

time–effectiveness and physical anonymity, which may 
be appropriate given the sensitive nature of the interview 
questions.11 These benefits, plus any challenges of using 
telephone interviews and whether the telephone interview 
method affects the quality of the data obtained from the 
interview, need to be investigated before implementation. 
Therefore, the aim of this study was to assess the feasi-
bility, acceptability and data quality of the VA interviews 
when conducted via telephone in Malaysia in 2020.

METHODS

Study design and sample selection

An exploratory cross-sectional study was conducted to 
determine the feasibility, acceptability and data quality of 
performing VA interviews via telephone. The participants 
for this study were health-care workers employed under 
Malaysia’s Ministry of Health, who were members of the 
District Health Office VA teams.

The sampling frame for this study was deceased 
individuals who died between 1 and 31 January 2020 and 
who were on the list of VA cases. This list was extracted 
from the NMCD registry, obtained from the Disease Control 
Division of Malaysia’s Ministry of Health. The list included 
the details of the deceased and the contact information 
of their principal caregivers. The VA cases were randomly 
selected to include cases from both urban and rural areas 
from across Malaysia. Because this was a feasibility study, 
100 VA cases were selected. Each VA case was assigned 
to a health-care worker for a telephone-based VA interview 
by the coordinator of the relevant District Health Office VA 
team. The study team was not involved in the assignment 
of the VA cases to the health-care worker and had no 
influence on the selection. The health-care workers were 
identified and approached to be included in the study only 
after a case had been assigned to them.

Survey process and survey instrument

For each assigned case, the health-care worker contacted 
the corresponding caregiver and conducted the interview 
with that person by telephone instead of face-to-face. 
The VA interview was completed according to Malaysia’s 
VA guidelines and procedures, using the standardized 
Malaysian VA questionnaire.6,7 The health-care worker 
did not meet the caregiver and only interacted through 
the telephone call. After the interview, the health-care 
worker submitted the collected information to a physician 
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Cases from the north-east zone (80.6%) had the 
highest number of successful outcomes, whereas the 
Borneo zone (45.2%) had the lowest, and the difference 
was significant. There was no significant difference in 
interview outcomes between urban and rural localities, 
or by the health-care workers’ sex, profession, experi-
ence with VA interviews or whether an office or personal 
telephone was used (Table 1).

Acceptability

The health-care workers rated most caregivers as 
having “easy” trust towards health-care workers, ques-
tionnaire comprehension and interview cooperation 
(86.5%, 87.8% and 95.9%, respectively) throughout 
the telephone interview (Table 2). A significantly higher 
proportion of health-care workers rated questionnaire 
comprehension as “difficult” for caregivers aged 60 years 
and over (42.9%; P=0.018) (Table 2).

Most health-care workers provided positive feed-
back towards the VA telephone interview. Most female 
health-care workers felt comfortable (83.3%) and found 
it easy to convey complicated questions (80.6%), and 
health-care workers from rural areas (85.3%) also felt 
more comfortable with telephone interviews (Table 3).

Data quality

There were eight cases with unusable causes of death 
(10.8%) that were categorized as garbage codes. The 
comparison between cases with and without garbage 
codes showed no difference between the health-care 
workers’ sex, locality, profession or interview experience 
(Table 3).

DISCUSSION

Face-to-face interview has been the standard method 
of communication for VA interviews.1 This study shows 
that telephone interviews are a feasible alternative when 
face-to-face interviews are not possible, such as during a 
pandemic.10 This finding aligns with multiple studies that 
have shown telephone interviews to be beneficial and 
comparable to traditional face-to-face interviews.11,14–16 

Telephone interviews in this study achieved a higher 
proportion of successful outcomes compared with a 
Malaysian study in 2013 of successful VA face-to-face 

analysis was conducted to assess the association be-
tween the interview outcomes and the characteristics of 
the cases and health-care workers administering the VA, 
and whether the call was completed using an office or 
personal phone.

Acceptability

Acceptability was assessed from the health-care workers’ 
feedback and their perceived reactions of the caregivers 
towards the telephone interview process. Among the 
successful outcomes, the caregivers’ perceived reactions 
were analysed in terms of their trust, question com-
prehension and cooperation throughout the telephone 
interview. Health-care workers’ feedback was analysed in 
terms of the limitations, comfort and their perceived abil-
ity to convey complicated questions during the telephone 
interview process.

Data quality

The quality of determined cause of death using ICD-10 
codes was reviewed based on the proportion of causes of 
death without garbage code categories (a garbage code 
being any code that should not be the underlying cause 
of death, is insufficiently specified12 or is unusable13). 
Associations between the quality of cause of death data 
and the health-care workers’ background were analysed 
by chi-square analysis using SPSS Statistics version 23.

RESULTS

A total of 116 deceased cases were selected from across 
Malaysia, among which VA telephone interviews were at-
tempted for 113 (97.4%). Reasons for non-response from 
the remaining three cases were not documented.

Feasibility

There were successful outcomes for 74 of 113 cases 
(65.5%). Of the 39 unsuccessful outcomes, seven cases 
(18.0%) were contactable but failed to complete the 
interview due to the caregiver’s distrust, disagreement or 
language barrier issues. Among the remaining 32 unsuc-
cessful cases, 46.2% did not answer the call, 20.5% had 
incorrect telephone numbers and 15.4% did not have an 
available telephone number. Of the 81 cases that were 
contacted, 74 (91.4%) had successful outcomes.
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Table 1. Characteristics of cases, health-care workers and telephone type by VA telephone interview outcomes 
(N=113)

Table 2. Caregiver characteristics by health-care worker assessment of caregiver VA telephone interview 
acceptability for interviews with successful outcomes (N=74)

Characteristics
Telephone interview outcome

P
Successful, n (%) Unsuccessful, n (%)

Total 74 (65.5) 39 (34.5)

Cases

Locality

Urban 40 (67.8) 19 (32.2) 0.589

Rural 34 (63.0) 20 (37.0)

Zone

North-east 29 (80.6) 7 (19.4) 0.002

Central-south 26 (74.3) 9 (25.7)

Borneo 19 (45.2) 23 (54.8)

Health-care workers

Sex

Male 38 (63.3) 22 (36.7) 0.608

Female 36 (67.9) 17 (32.1)

Profession

Medical officer 34 (63.0) 20 (37.0) 0.589

Medical assistant or nurse 40 (67.8) 19 (32.2)

VA interview experience

≥12 interviews 42 (60.0) 28 (40.0) 0.118

<12 interviews 32 (74.4) 11 (25.6)

Telephone type

Office telephone 41 (66.1) 21 (33.9) 0.874

Personal telephone 33 (64.7) 18 (35.3)

Caregiver  
characteristics

Health-care worker assessment of caregiver VA telephone interview acceptability 

Trust towards health-care worker, n (%) Questionnaire comprehension, n (%) Interview cooperation, n (%)

Easy Difficult P Easy Difficult P Good Poor P

Total 64 (86.5) 10 (13.5) 65 (87.8) 9 (12.2) 71 (95.9) 3 (4.1)

Sex

Male 40 (81.6) 9 (18.4) 0.087 42 (85.7) 7 (14.3) 0.434 46 (93.9) 3 (6.1) 0.207

Female 24 (96.0) 1 (4.0) 23 (92.0) 2 (8.0) 25 (100.0) 0 (0.0)

Age group

18–39 years 21 (77.8) 6 (22.2) 0.195 26 (96.3) 1 (3.7) 0.018 26 (96.3) 1 (3.7) 0.820

40–59 years 36 (90.0) 4 (10.0) 35 (87.5) 5 (12.5) 38 (95.0) 2 (5.0)

≥60 years 7 (100.0) 0 (0.0) 4 (57.1) 3 (42.9) 7 (100.0) 0 (0.0)

Employment status

White collar 17 (94.4) 1 (5.6) 0.321 18 (100.0) 0 (0.0) 0.154 18 (100.0) 0 (0.0) 0.602

Blue collar 29 (80.6) 7 (19.4) 31 (86.1) 5 (13.9) 34 (94.4) 2 (5.6)

Unemployed 18 (90.0) 2 (10.0) 16 (80.0) 4 (20.0) 19 (95.0) 1 (5.0)

Relationship

Family 61 (85.9) 10 (14.1) 0.485 62 (87.3) 9 (12.7) 0.511 68 (95.8) 3 (4.2) 0.716

Non-family 3 (100.0) 0 (0.0) 3 (100.0) 0 (0.0) 3 (100.0) 0 (0.0)
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Table 3. Health-care worker characteristics by health-care worker feedback on VA telephone interview and data 
quality of cause of death for interviews with successful outcomes (N=74)

Health-care 
worker  

characteris-
tics

Health-care worker feedback on VA telephone interview, n (%)
Data quality of cause  

of death, n (%)Limitations of  
telephone interview

Comfort of telephone interview
Ability to convey  

complicated questions

No  
limitation

Encountered 
limitation

P Comfortable
Not  

comfortable
P Easy to 

convey

Difficult 
to 

convey
P

Non-
garbage 
code

Garbage 
code

P

Total
56  

(75.7)
18  

(24.3)
53  

(71.6)
21

(28.4)
50 

(67.6)
24 

(32.4)
66 

(89.2)
8 

(10.8)

Sex

Male
26  

(68.4)
12  

(31.6)
0.135

23  
(60.5)

15
(39.5)

0.030
21 

(55.3)
17 

(44.7)
0.020

33 
(86.8)

5 
(13.2)

0.504

Female
30  

(83.3)
6  

(16.7)
30  

(83.3)
6 

(16.7)
29 

(80.6)
7 

(19.4)
33 

(91.7)
3 

(8.3)

Locality

Urban
31  

(77.5)
9  

(22.5)
0.692

24  
(60.0)

16 
(40.0)

0.016
26

(65.0)
14 

(35.0)
0.609

36 
(90.0)

4 
(10.0)

0.808

Rural
25  

(73.5)
9  

(26.5)
29  

(85.3)
5 

(14.7)
24 

(70.6)
10 

(29.4)
30

(88.2)
4 

(11.8)

Profession

Medical  
officer

27  
(79.4)

7  
(20.6)

0.490
27  

(79.4)
7 

(20.6)
0.171

26 
(76.5)

8 
(23.5)

0.131
30

(88.2)
4 

(11.8)
0.808

Medical  
assistant  
or nurse

29  
(72.5)

11  
(27.5)

26  
(65.0)

14 
(35.0)

24 
(60.0)

16 
(40.0)

36
(90.0)

4 
(10.0)

VA interview experience

≥12  
interviews

32  
(76.2)

10  
(23.8)

0.906
28  

(66.7)
14 

(33.3)
0.279

29 
(69.0)

13 
(31.0)

0.755
38

(90.5)
4 

(9.5)
0.683

<12  
interviews

24  
(75.0)

8  
(25.0)

25  
(78.1)

7 
(21.9)

21 
(65.6)

11 
(34.4)

28
(87.5)

4 
(12.5)

This study did find that older caregivers encoun-
tered some difficulty in question comprehension, 
compared with other age groups. It is not surprising that 
older people had difficulties in question comprehension 
because this also occurs in face-to-face settings, espe-
cially for medically related questions.

Around two thirds of health-care workers provided 
positive feedback about conducting the VA by telephone 
interview. Both male and female health-care workers 
reported being comfortable with telephone interviews, 
with a higher proportion of females reporting being 
comfortable. This difference might be influenced by 
females having a lower preference for travelling and per-
ceived interviewer safety during face-to-face interviews. 
Telephone interviewing reduces travelling and physical 
encounters with strangers outside the workplace area, 
which can be an issue for females.15,16,20 Health-care 
workers from rural areas also reported being comfort-

interviews (65.5% compared with 53.1%).2,17 That the 
interview outcomes were similar for both urban and rural 
localities suggests that telephone coverage is widely 
distributed across Malaysia, which may not be the case 
in other countries with lower urbanization levels.18

The telephone interviews for VA were acceptable in 
this study, with the health-care workers reporting that the 
interviewed caregivers showed trust, easily understood 
complicated questions and were cooperative throughout 
the interview process. Despite the presence of emotional 
conflicts when talking about a deceased family member, 
the caregivers trusted the health-care workers and 
were willing to complete the telephone interview.19 This 
suggests that VA data collection is unaffected by the 
telephone method. The absence of obtrusive interviewer 
note-taking that is usually present during a face-to-face 
interview might have increased the focus and question 
comprehension of the caregiver being interviewed.16
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gated and the caregivers’ feedback being only from the 
perspective of the health-care workers.

Overall, the study found that the telephone inter-
view method is feasible and accepted by both caregivers 
and health-care workers and has an acceptable level of 
data quality. Using this method, Malaysia could improve 
the VA system by incorporating the use of software for 
faster data collection and algorithms for automated 
cause of death determination. Such innovations should 
be explored further in future studies for Malaysia.24

CONCLUSION

This study provides preliminary evidence that a VA 
telephone interview is feasible and can be used as an 
alternative to face-to-face interviews without affect-
ing data quality or the flow of data collection. During 
pandemics or other instances where face-to-face inter-
views are not possible, the telephone interview method 
ensures VA data collection is not delayed and provides 
accuracy for mortality data in Malaysia. However, before 
policy decisions can be made regarding the routine use 
of telephone interviews, a large-scale study is recom-
mended to yield more robust and comprehensive results 
to better evaluate the efficacy of telephone interviews 
compared with face-to-face interviews. Telephone inter-
views for VA should also be considered when there are 
transportation, geographical, time and cost limitations, 
and not just during the current pandemic. When feasi-
ble, these recommendations apply to other countries as 
well.
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able with telephone interviews, possibly due to time– 
and cost–effectiveness, because telephone calls make it 
easy to reach geographically distant caregivers in rural 
areas.11,16

Poorly collected data from a VA interview can influ-
ence a physician’s decision when determining the cause 
of death and lead to an ill-defined underlying cause of 
death or garbage code. The loss of mortality data due 
to unusable garbage codes is likely to affect the data 
quality and accuracy of mortality surveillance.21 In our 
telephone interview study, 10.8% of cases had garbage 
codes, an acceptable level when compared with the 
30–35% garbage codes found from a local Malaysian 
study involving face-to-face VA interviews.2 There was 
no difference in data quality by the health-care workers’ 
specific professions and experience, suggesting that a 
telephone interview is easy to conduct and does not 
need specific skills or experience requirements.

This study highlighted a few problems with 
conducting VA interviews, regardless of the interview 
modality, such as incorrect or unavailable caregiver 
contact information.17 A study on VA using face-to-face 
interviews also mentioned issues such as uncontacta-
ble caregivers due to change of address and incorrect 
caregiver contact information, which caused a delay in 
completing the interview process.2,17 Delay between 
the death and the interview can make it difficult for 
caregivers to convey accurate information due to recall 
bias, especially if the delay is for more than 1 year.22 
Providing contact information for more than one caregiv-
er in the civil registration system might be a potential 
solution for this persistent problem. Also, unanswered 
telephone calls, caregiver distrust and caregiver disa-
greement could be reduced by sending a formal letter or 
text message complete with organizational identification 
and contact information before the telephone calls to 
encourage people to respond to the call.23

The results from this study showed that, once a 
caregiver was contactable, 91% of VA interviews were 
successfully completed. This may be the first time the 
outcome of a VA telephone interview has been assessed. 
Participants were recruited from across all states to 
ensure equal distribution across the nation, and inves-
tigators were blinded from the selection of interviewers 
to avoid bias. Nevertheless, the study had some limita-
tions, including a small sample size, the characteristics 
of unsuccessful interviews not being thoroughly investi-
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COVID-19: Field Investigation Report

In Australia, collaboration with leaders of culturally 
and linguistically diverse (CALD) communities has 
been recommended for communication of coronavirus 

disease 2019 (COVID-19) health information, particularly 
around vaccination.1,2 Many refugee communities 
are tightly knit and rely on advice and guidance from 
community leaders.3

Congolese immigrants are a newly emerging popula-
tion in regions of Australia, such as the Hunter New Eng-
land area, with most coming to Australia as humanitarian 
arrivals. Refugees from the Democratic Republic of the 
Congo have been subject to human rights violations related 
to the country’s history of intermittent armed conflict and 
political unrest.4,5 Most refugees from the Democratic 
Republic of the Congo crossing the border reach rural 
settlements or camps in neighbouring Burundi, Rwanda, 
Tanzania and Uganda, where work and educational op-
portunities are limited.5 Additionally, basic humanitarian 
needs have been further compromised by multiple Ebola 

virus disease outbreaks since 2018.4 Many Congolese 
are multilingual, but it is estimated that less than 50% of 
Congolese refugees speak English, and only 10% report 
the ability to read and write English well.5

By listening to community leaders, we explored and 
gained insights into the concept of leadership among a 
newly emerging Congolese population in Australia, and 
how leadership is being enacted during the COVID-19 
response. No similar work has been reported in Australia 
or internationally.

METHODS

Four participants of Congolese or Burundian background 
were recruited by purposive sampling among community 
leaders, after initial recommendation by a local refugee 
health nurse. The participants took part in semi-structured 
interviews as part of a larger project. Three participants 
were interviewed together and one individually.

a Hunter New England Health, Wallsend, New South Wales, Australia. 
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Objective: Community leadership enhances collective action in times of uncertainty, such as during the coronavirus disease 
(COVID-19) pandemic. This study explores the role of leadership related to the COVID-19 response and information sharing 
among a newly emerging Congolese community in the Hunter New England region of Australia.

Methods: Semi-structured qualitative inquiry was used to interview four participants who were identified as being influential 
leaders of the local Congolese community. The findings of this study were part of a larger exploration of COVID-19 messaging 
among emerging culturally and linguistically diverse (CALD) communities. Two interviewers independently analysed the 
transcribed data before pairing their findings. Narrative analysis was employed.

Results: Two major themes were identified: leadership as an assigned and trusted role, and leadership as a continuous 
responsibility. Several categories were identified within these themes, such as mutual connection, education level, multilingual 
ability and networking.

Discussion: The Congolese community leaders reported feeling responsible and confident in their ability to proactively 
contribute to the local COVID-19 response by enhancing communication within the community. By partnering with and 
learning from respected leaders in CALD communities, government health services have the opportunity to improve how 
current public health messaging is developed.
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Leadership as a socially assigned and trusted 
role

Participants told stories of leadership as a role bestowed 
by community members and of how that role was 
respected by work colleagues outside the community  
(Table 1). They reported that the community’s perceptions 
about education level empowered a leader who could 
research and provide accurate advice and information. 
Education boosted participants’ self-confidence, as one 
described: “I’m not the expert, but my level of education 
allows me to go seek the right level of education [infor-
mation] that I can also spread”. Being multilingual was 
advantageous in navigating and understanding media 
resources in English and other languages, and it provided 
participants with additional leverage to inquire, interpret 
and explain COVID-19 information.

Mutual cultural understanding, sharing common 
languages and connection with the community were 
described by participants as factors contributing to trust 
and connectivity. One participant explained: “I share the 
same cultural background as community members, like 
people from Burundi, and those that speak the languages 
I use … having supported different people and built trust 
from the community, it’s from mutual understanding and 
the relationship that makes me play a key role”. Being 
trusted by the community strengthened the participants’ 
confidence to be leaders. One participant explained: “Ac-
cording to that trust, I feel free to interact with people 
who ask to know something”.

Leadership as a continuous responsibility

The responsibility of leadership was seen as continual: 
one participant described “leading the community in our 
regular gathering”, and another explained that “we usually 
talk nearly every single day and pass what we have heard 
in the news in our local languages”. Participants reported 
carrying various leadership responsibilities in ways that 
were caring and respectful; this was displayed through 
words such as “encourage”, “help”, “tell”, “contribute”, 
“share”, “benefit” and “connect”.

Participants reported how they carried out their 
leadership responsibilities and mobilized to help com-

Researchers from the Multicultural Health and Refu-
gee Health Service (MHRHS) conducted the interviews 
in English, exploring participants’ roles in relation to 
COVID-19 information sharing. “Community” was defined 
as “recently arrived refugee immigrants who identified 
as having Democratic Republic of the Congo heritage, 
living in the Hunter New England region”. Participants 
often chose to broaden this term to include refugees of 
Central African background living locally. “Leadership” 
was ascertained by participants themselves. All four par-
ticipants self-reported being leaders in their community, 
and this was corroborated by the other participants.

The Congolese have a strong oral tradition that 
values storytelling as a way of making sense of the 
world and conveying knowledge.6 Narrative analysis was 
employed to interpret the roles and experiences through 
stories.7 Two researchers analysed the data individually 
before combining to create a paired analysis for each 
transcript. Researchers focused on the content of the 
stories and how the narrator organized information to 
convey meaning.8 Similar concepts were grouped into 
categories, forming two overarching themes.

RESULTS

The participants comprised three women and one man, 
aged between 20 and 60 years. All could read, write 
and speak both Swahili and English, and several minor-
ity languages. Three participants provided additional 
information, reporting lived experiences as a refugee, 
attainment of tertiary education and holding employment 
positions in Australia that were external to their roles with 
the African community.

Each participant shared stories using a similar 
structure, where the main point was given first and then 
explained. The participants circled back to their main 
points for emphasis and spoke confidently of community 
and culture.

The narrative structure and the content of the par-
ticipants’ narratives revealed two aspects of leadership in 
this resettled Congolese community – that it is a socially 
assigned and trusted role, and it carries an ongoing re-
sponsibility.
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Table 1. Evidence supporting theme: Leadership as a socially assigned and trusted role

Leadership as a socially assigned  
and trusted role

Participants’ quotes

Role bestowed by others
Yeah, the day I went to drop my CV and we talking and they say well we know you 
are a leader, and this is the refugee from there and we know that you help them, so 
we know you will help us as well ... And we work together.

Importance of education and English 
language skills 

The educational background I have back home and here, it added up to people to 
trust me, people to ask me things … and also the capacity of advocating on their 
behalf to gain the trust in the community, and also have something to contribute.

[Community members] contact me because they believe, as a leader, that I have 
done more research … so they just want to double check, because [for] some [of 
them] English language may still be low.

Shared language and culture

So it’s just mutual connection, network, one-to-one talk, that helps channel 
information, and update one another.

So most times, people would call and say “we heard about this” and ask “how much 
more did you hear about this”? And then you have to go through it and explain in a 
language they understand. Because most of us, we share … the same language and 
background, so it’s an easy task to explain in their local language or in a language 
they understand better.

Relationship with trust
I strongly believe that my role as a community connector, and also the trust the 
community has in me, has impacted me to do everything that I can offer to the 
community.

Table 2. Evidence supporting theme: Leadership as a continuous responsibility

Leadership as a continuous respon-
sibility

Participants’ quotes

Responsibility as an ongoing  
phenomenon

Since I came ..., I have good relationship with my Congolese community and also 
African community around ... over 10 years to get to know each other, and also to 
win trust from the community, because we are here to help each other. Wherever 
help is needed, when I can respond to, I do that’s how … even when an issue arises, 
it’s easy to interact … the same way of sharing information about COVID.

Responsibility to act

Then we come out with the idea, ok, let us translate. I did the translation in Swahili, 
then I post on my WhatsApp, then I say ok … just send me inbox and I will send you 
to read, the safety … about what the meaning of COVID, what you must do, how you 
going to wash your hands, that stuff like that, the basic stuff.

You see, we have that burden of getting people to know what is happening, 
especially about COVID, because there is also a lot of misinformation. So when we 
get together, or when we have the opportunity to meet with someone, is trying to fix 
the information that they got that is not right.

Responsibilty to share accurate  
information 

If we come across something that is related to COVID, before you send it out 
there, you have to do a little bit of research. So you check the correct source – the 
government, and if it’s something you heard from social media, if you compare it to 
what the government has is the same, that’s when you get that and post it on the 
status or post it on the WhatsApp.

So we need to ask questions, and so we can have answers to those question and be 
confident with whatever we are saying.

Responsibility to incorporate network
And also the different work, different jobs I do … all this gives me the position and 
strength to share what I have to contribute to building the community strength.
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The leadership role entrusted to the participants 
also brought ongoing responsibility and accountability. 
Participants reported performing leadership roles by 
seeking out and conveying accurate COVID-19 informa-
tion to the community in ways that were understood by 
the community.

Similarly, in the Ebola response, community en-
gagement by health services that actively partnered with 
respected leaders and other community mobilizers was 
critical to success.10 During Ebola outbreaks in Central 
Africa, members of communities bordering other coun-
tries trusted local leaders, not government health work-
ers, as a source of information about Ebola. Similarly, 
the Congolese community in Australia has strong trust 
in community leaders. Thus, public health solutions 
should be tailored to communities by listening to and 
learning from community leaders.11 Furthermore, the 
Ebola epidemic showed that a shift from the biomedical 
model for outbreak response towards a more holistic 
sociobehavioural model is necessary for policy-makers 
to achieve collective cooperation.12 Such frameworks 
have been recommended for the COVID-19 pandemic 
response worldwide.10,12

The thoughtful engagement of Congolese com-
munity leaders has also been described in management 
of sensitive issues such as sexual and reproductive 
health.13 Community leaders in the Democratic Repub-
lic of the Congo hold strong influence over the commu-
nity’s perception of sexual health, accessing of services, 
stigma and cultural taboos.13 By engaging community 
leaders respectfully with two-way discussions, leaders 
could become advocates for sensitive health issues 
within their community.13 Respectful collaboration with 
community leaders allows public health messages to 
reach and be received by CALD community members in 
a timely and meaningful way.

The World Health Organization’s COVID-19  
global risk communication and community engagement 
strategy notes that community-centred participatory  
approaches provide opportunities for governments 
to support otherwise unreachable marginalized 
groups.10,14 This is done by identifying and collaborating 
with community leaders, to co-design and coordinate 
public health responses that are acceptable to the com-
munity.10,12

munities (Table 2). For example, by interpreting and 
translating key public health messages and pitching them 
in ways that were understood by community members. 
One participant reflected: “Most of us, we share the same 
language and background, so it’s an easy task to explain 
in their local language or in a language they understand”.

Participants described proactively using platforms 
familiar to community members (e.g. WhatsApp). For 
example, participants called community members dur-
ing lockdown periods, translated and voice-recorded 
COVID-19 information and uploaded audio-links to share 
on social media. One participant explained that their 
response to act swiftly and dispel misinformation was in 
part “because as a community leader, my heart is to see 
people working within the regulation”.

Participants also took responsibility by passing on 
information to community members only after validating 
the information. One participant explained: “I like my 
source to be accurate; before spreading any information, 
I need to check the government and health website. That 
way I know”.

Lastly, participants described how networking op-
portunities allowed COVID-19 information gained from 
their workplaces to benefit their community. One partici-
pant described the strength of their network in this way: 
“My tentacles reaches [sic] everywhere. So, in terms of 
getting useful information, it can come from anywhere”.

DISCUSSION

There is strong evidence supporting CALD leader engage-
ment in health care,1,2 but little is known about how 
community leadership is recognized and developed. 
Some insights have emerged from this work where 
participants have become community leaders through 
social processes and recognition. Commonality of culture 
and language were reported to be strong contributors to 
the community’s perception and trust of the participants 
as leaders. During the COVID-19 pandemic in particular, 
being strong English speakers afforded our participants 
opportunities to network across African and non-African 
spaces, enhancing the flow of important public health 
messages. As described by the United Nations High 
Commissioner for Refugees, higher-level education turns 
students into leaders.9



WPSAR Vol 13, No 2, 2022  | doi: 10.5365/wpsar.2022.13.2.914https://ojs.wpro.who.int/ 19

Community leaders’ roles and responses to COVID-19Healey et al

Ethics statement

This study received approval from the Hunter New Eng-
land Human Research Ethics Committee (approval no. 
2020/ETH02955). 

Funding

This project was funded by Hunter New England Health.

References

1. Seale H, Heywood A, Woodland L, Harris-Roxas B, Mahimbo A, Abdi 
I. Enhancing and supporting the COVID-19 vaccination program – 
focusing on culturally and linguistically diverse communities. Sydney: 
University of New South Wales; n.d. Available from: https://sph.med.
unsw.edu.au/sites/default/files/sphcm/News/Enhancing-supporting-
COVID-19-vaccination-program.pdf, accessed 30 May 2021.

2. Wild A, Kunstler B, Goodwin D, Onyala S, Zhang L, Kufi M, 
et al. Communicating COVID-19 health information to cultur-
ally and linguistically diverse communities: insights from 
a participatory research collaboration. Public Health Res 
Pract. 2021;31(1):e3112105. doi:10.17061/phrp3112105 
pmid:33690789

3. Schmidt-Sane MM, Nielsen JO, Chikombero M, Lubowa D, Lwanga M, 
Gamusi J, et al. Challenges to Ebola preparedness during an ongo-
ing outbreak: An analysis of borderland livelihoods and trust in 
Uganda. PLoS One. 2020;15(3):e0230683. doi:10.1371/journal.
pone.0230683 pmid:32214381

4. Democratic Republic of the Congo refugee crisis explained. 
Washington, DC: USA for UNHCR, The UN Refugee Agency; 
2020. Available from: https://www.unrefugees.org/news/demo-
cratic-republic-of-the-congo-refugee-crisis-explained/#Who%20
is%20fleeing%20to%20the%20DRC, accessed 14 July  
2021.

5. Ranard DA. Refugees from the Democratic Republic of the Congo. 
Washington, DC: Cultural Orientation Resource Center; 2014. 
Available from: https://www.resettlement.eu/sites/icmc/files/
CAL_CongoleseBackgrounder_013014_highres.pdf, accessed 27 
September 2021.

6. Tuwe K. The African oral tradition paradigm of storytelling as a 
methodological framework: employment experiences for African 
communities in New Zealand. In: Proceedings. 38th African Stud-
ies Association of Australasia and the Pacific Conference, Deakin 
University, Australia, 28-30 October 2015.

7. Green J, Thorogood N. Developing qualitative analysis. In: Seaman 
J, editor. Qualitative methods for health research, 4th ed. London: 
Sage Publications; 2018:285–311.

8. Riessman, CK. Narrative methods for the human sciences. Thou-
sand Oaks, CA: Sage Publications; 2008.

9. Stepping up: refugee education in crisis. Geneva: UNHCR, The UN 
Refugee Agency; 2019. Available from: https://www.unhcr.org/
steppingup/wp-content/uploads/sites/76/2019/09/Education-Re-
port-2019-Final-web-9.pdf, accessed 27 September 2021.

10. Gilmore B, Ndejjo R, Tchetchia A, de Claro V, Mago E, Diallo AA, et 
al. Community engagement for COVID-19 prevention and control: a 
rapid evidence synthesis. BMJ Glob Health. 2020;5(10):e003188. 
doi:10.1136/bmjgh-2020-003188 pmid:33051285

The Congolese community is diverse: the stories 
and experiences of the four English-speaking leaders in-
terviewed may not represent other leaders in the Hunter 
New England region and beyond, particularly those 
with limited English ability. The sociocultural context of 
communities may also impact the relationship between 
communities, leaders and governments, especially in 
settings of rapid change such as this pandemic; hence, 
governments need to be flexible and engaged. The lead 
MHRHS researchers are themselves of a CALD back-
ground. Therefore, particular stories and focus may have 
been drawn from the participants, bringing strength and 
opportunities for deeper conversation. The small number 
in this study suited the approach of narrative analysis 
– exploring the contextual stories and opinions of partici-
pants interviewed – but is a limitation.

The COVID-19 pandemic has precipitated re-
sponses from community leaders to fill a void in public 
health communication messaging. The Congolese com-
munity in this study had access to people who were 
socially assigned and given responsibilities as leaders. 
These individuals were educated and multilingual, and 
had collaborative abilities and common cultural experi-
ences.

By nurturing two-way communication, government 
health services can learn and improve upon current 
methods of COVID-19 messaging to reach CALD commu-
nities, to further reduce risks to communities. The public 
health response in a pandemic should be underpinned by 
partnerships with leaders to reach common goals. Fur-
ther studies on leadership and engagement with CALD 
communities are essential.
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Since March 2020, the Government of Vanuatu 
(a group of 83 islands with a population of 
approximately 302 000) has implemented 

several measures to prevent the importation and 
community transmission of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), the pathogen 
that causes coronavirus disease 2019 (COVID-19). 
Measures include quarantining incoming travellers and 
suspending international ports of entry into Vanuatu.1 
Between May and December 2020, 4661 people 
returned to Vanuatu through a repatriation programme. 
Implementing quarantine and monitoring the symptoms 
of those in quarantine added a considerable burden 
to the public health system in Shefa Province where 
the capital city, Port Vila, is located. Public health and 

nursing staff were redeployed from community-based 
health services within Shefa and from other provincial 
health services, resulting in the closure of health centres 
or delays in providing some essential health services. 
The impact of these closures and delays has not been 
quantified.

To address the issue of limited health resources 
and high demand on public health resources due to 
these quarantine requirements, Shefa Provincial Health 
Service and the Vanuatu Ministry of Health (MoH) 
considered alternative strategies for monitoring the 
health of asymptomatic people in quarantine, such as 
using short message service (SMS, or “text message”) 
technology. SMS technology has been effectively used 
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Objective: To prevent importation of coronavirus disease 2019 (COVID-19) to Vanuatu, since March 2020, all travellers 
to the country have been required to complete a 14-day quarantine in a government-designated facility. A short message 
service (SMS, or “text message”) system was developed to collect information on symptoms of COVID-19 among travellers 
in quarantine. A trial within a cohort study was conducted among travellers arriving to Vanuatu by air from 27 October to 
7 December 2020 to assess SMS acceptability, efficiency and utility and whether SMS-based health monitoring was as 
effective as in-person monitoring in identifying people with COVID-19 symptoms.

Methods: Control group participants received standard monitoring (daily in-person visits) and participants in the intervention 
group received a daily SMS text requesting a response coded for symptom development. Differences between the two groups 
were determined using χ2 tests.

Results: Of the 495 eligible travellers, 423 participated; 170 were allocated to the control group and 253 to the intervention 
group. At least one return SMS text was received from 50% (107/212) of participants who were confirmed to have received 
an SMS text. Less than 2% (4/253) of the intervention group and 0% of the control group reported symptoms.

Discussion: The SMS intervention had a high level of acceptability. SMS is a useful tool to monitor symptom development 
among people in quarantine and for broader public health programmes that require follow up.

Comparison of strategies for daily surveillance 
of international travellers quarantined in 
Vanuatu, October–December 2020
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Recruitment and consent

A research nurse obtained written consent from par-
ticipants after they arrived at their hotel; consent forms 
were translated into both English and Bislama (one of the 
official languages of Vanuatu).

Infection prevention and control measures

The research nurse wore personal protective equipment 
based on World Health Organization (WHO) recommen-
dations for health-care workers.8 Where possible, the 
research nurse contacted eligible participants by phone. 
Consent forms were collected by the research nurse and 
stored in a file for 3 days before being accessed.

Control and intervention groups

In the control group, participants received standard 
monitoring. This involved daily visits from public health 
teams. Monitoring teams worked in pairs, with one 
member recording data and the other conducting the 
assessment. The assessment included a temperature 
check using a digital thermometer and enquiries about 
symptoms such as fever, cough, sore throat or related 
symptoms. The results were recorded in a paper record 
that was stored at Shefa Provincial Health Service be-
fore the data were entered into the quarantine database 
(a customized Google Sheets database with restricted 
access).

Participants with symptoms were followed up by a 
rapid response team. If asymptomatic, people in quar-
antine were tested on days 5 and 11 after arrival, and if 
symptomatic, they were tested on the day of symptom 
onset. Laboratory testing was conducted using the 
Xpert Xpress SARS-CoV-2 cartridge assay (Cepheid, 
Sunnyvale, CA, USA). Data on medical follow up and 
outcomes (including testing and associated results) were 
not included in the quarantine database and were stored 
in the District Health Information Software Version 2 
(DHIS2) COVID-19 case-based surveillance module.

Participants in the intervention group were moni-
tored only by SMS. Participants without a local mobile 
telephone number were provided with a local SIM card 
and were requested to activate the card. During the 

in a variety of public health programmes aiming to 
control infectious diseases; for example, SMS has been 
used to send reminders for infant vaccinations,2,3 to 
send treatment reminders to improve adherence to HIV 
pre-exposure prophylaxis4 and tuberculosis treatment,5 
and to send partner notifications for contact tracing for 
sexually transmitted infections.6 Limited studies have 
used SMS texts to record two-way information flow 
(that is, responses to questions that are recorded within 
the SMS), and none of these has been from a Pacific 
island country. For example, an intervention in Western 
Australia used SMS to monitor the health of people 
who had recently travelled to areas in Africa affected by 
Ebola virus disease.7 In that intervention, people were 
sent an SMS text twice daily for 3 weeks requesting 
their temperature and information about symptoms. If 
any related symptoms were reported, a medical officer 
contacted the person and followed up as appropriate.

The present study sought to develop and assess 
an SMS-based system to streamline active monitoring 
of travellers returning to Vanuatu. The objective of the 
study was to assess SMS acceptability, efficiency and 
utility and whether SMS-based health monitoring was 
as effective as in-person monitoring to identify people 
with symptoms of COVID-19 in Vanuatu.

METHODS

Study design

This operational research used a trial within a cohort. 
The cohort was inbound travellers to Vanuatu who ar-
rived by air between 27 October and 7 December 2020.

Inclusion and exclusion criteria

Individuals aged ≥18 years arriving from a country 
classified as low risk were eligible to participate. Low-
risk countries were defined by the Vanuatu MoH and 
included those with a 14-day incidence of <10 newly 
reported cases/100 000 population that had direct 
flights to Vanuatu and had no reported community 
transmission. Individuals with pre-existing respiratory 
conditions or health issues were identified through 
review of pre-travel registration forms, as per standard 
processes, and were excluded from the study.
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the intervention group including whether an outbound 
SMS text was sent by the Vanuatu MoH (yes/no) and 
the date, whether an inbound SMS text was received 
by the Vanuatu MoH (yes/no), the contents of the SMS 
response (1 = no symptoms, 2 = symptoms), whether a 
SARS-CoV-2 test was requested (yes/no) and the results 
of the test. In addition, on the final day prior to release 
from quarantine, a five-question paper-based survey was 
distributed to all participants in the intervention group to 
assess the acceptability of the SMS monitoring system.

Data analysis

χ2 tests were used to compare: (1) characteristics of par-
ticipants versus non-participants, (2) characteristics of 
the intervention group versus control group, (3) response 
rates of the intervention group by demographic variables 
and (4) symptoms reported in the intervention group 
versus control group. A P value of <0.05 was considered 
statistically significant. Stata Standard Edition software 
(version 15; College Station, TX, USA) was used for 
statistical analyses.

RESULTS

Participation rates

The last inbound flight to Vanuatu for 2020 occurred 
on 7 December 2020, and therefore the target sample 
size of 540 participants could not be reached. However, 
among 495 people eligible to participate, 423 consented 
(participation rate of 85%).

There was no statistical difference in proportions 
among participants and non-participants by sex and 
nationality, but more participants were aged 18–40 years 
compared with non-participants (P = 0.002). These 
proportions reflect the people travelling to Vanuatu at that 
time. Three quarters (78.0%; 330/423) of participants 
were male, one quarter (26.2%; 111/423) was aged ≥40 
years and nearly all (95.0%; 402/423) were Vanuatu 
nationals. The nationalities of the 21 people who were 
not Vanuatu citizens included Australian (n = 13), French 
(n = 6), Chinese (n = 1) and Fijian (n = 1).

Description of intervention and control groups

Among the 423 participants, 170 (40.2%) were allocated 
to the control group and 253 (59.8%) to the intervention 

quarantine period, each day at approximately 09:00, an 
SMS text was sent to the person in quarantine: “In the 
last 24 hours, have you experienced a fever, cough or 
shortness of breath? If no, reply 1. If yes, reply 2.”

The returned SMS data were stored in a cloud-
based database managed by Digicel Vanuatu (a 
mobile phone service provider) and accessible to the 
MoH. Data were downloaded as Microsoft Excel files 
and linked to the research database monitored by the 
Ministry. If symptoms were reported, the database au-
tomatically generated an alert that was sent to a public 
health officer. The officer then telephoned the individual 
to verify symptoms and confirm their location. If the 
symptoms met the COVID-19 case definition (based on 
the WHO case definition),9 the Shefa provincial public 
health manager was informed, and the provincial rapid 
response team, comprising a medical practitioner and 
public health officer, was activated. Data on medical fol-
low up and outcomes (including testing and associated 
results) were not included in the quarantine database 
and were stored in the DHIS2 COVID-19 case-based 
surveillance module. Participants in the intervention 
group were also tested on days 5 and 11 after arrival, 
as per the processes described above.

Sample size and allocation

The sample size required to have sufficient power to detect 
5% of the population reporting fever, cough or shortness 
of breath with a design effect of 2 was 540. All arrivals 
reporting travel from an eligible location were recruited 
until the sample size was reached. Participants were 
block-allocated to either the control or intervention group 
according to date of arrival and hotel of allocation. Block 
randomization was used to ensure that all participants 
in the control group were quarantined in the same hotel, 
therefore reducing strain on the public health workforce 
by reducing their need to travel between multiple hotels.

Data collected

Relevant data were extracted from the quarantine da-
tabase for participants in the control and intervention 
groups, including name, date of birth, port of departure 
and date of arrival in Vanuatu, and these were transferred 
to the research database (a customized Microsoft Excel 
database) and stored in a secure folder. The research 
database included additional data about participants in 
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DISCUSSION

The detection rate of acute respiratory illness was 
higher for the intervention group than for the control 
group. However, it should be noted that the number 
of people reporting symptoms was low in both groups 
and is not statistically significant. Globally, there has 
been a decrease in respiratory specimens testing posi-
tive for influenza at sentinel surveillance sites.10 This 
has also been reported in Vanuatu.11 It is difficult to 
determine whether the overall low rate of symptom 
detection reflects underreporting in both the control and 
intervention groups. In contrast, in 2021 a new model 
for quarantine monitoring was adopted by the Vanuatu 
MoH whereby people in quarantine are telephoned to 
enquire about symptom development at two points dur-
ing quarantine. From 1 January to 31 May 2021, 1226 
people completed quarantine, among whom 5 (0.40%) 
reported influenza-like illness. This suggests that the 
SMS intervention may achieve a higher rate of reporting; 
however, further research is required.

There were several operational issues related to 
the use of SMS texts in Vanuatu, including challenges 
to ensuring that the SMS texts sent were received by 
participants. Reasons why texts were not received 
include people not activating the SIM cards and the 
use of an overseas-based bulk SMS service to send the 
SMS texts. During the post-intervention survey, people 
who did not respond to the SMS texts indicated that 
they forgot, had technical issues or did not understand 
the instructions. Translating the SMS text to Bislama 
may increase response rates, and the remaining barriers 
could all potentially be addressed through improved 
troubleshooting of communication and technology is-
sues. It is unclear whether literacy rates contributed to 
successful reporting.

Overall, most participants reported that the inter-
vention instructions were easy to follow and they were 
comfortable responding by SMS. However, a higher 
proportion of males than females found reporting by 
SMS to be difficult. This conflicts with the finding that 
the majority of females and males found the instructions 
easy to follow, so the challenges in responding by SMS 
may be due to technical or logistical issues associated 
with responding by SMS rather than understanding the 
instructions.

group. The control and intervention groups had similar 
distributions among age group and nationality; however, 
fewer males were in the control group (71.8% [122] 
versus 82.2% [208], P = 0.011) (Table 1).

Intervention response rate

Among the 253 participants in the intervention group, 
evidence that an SMS was received by the participant 
was available for 212 participants (83.8%). The reason 
why an SMS text was not received is unclear, but is 
likely due to non-registration of the SIM card or another 
technical issue. Among these 212 participants, at least 
one return SMS text was received from a total of 107 
participants (50.4%). There was no statistical difference  
(P > 0.05) in sex, age group or nationality for participants 
in terms of the number of responses received (Table 2). 
The response rate varied for the first 3 days by sex, but 
ranged between 35% and 50% for all participants each 
day between day 4 and day 14 (data not shown).

Intervention impact

Overall, four people in the intervention group (1.6%) and 
none in the control group reported symptoms during the 
quarantine period; the difference was not statistically 
significant. All four people who reported symptoms re-
ceived a SARS-CoV-2 test, and none were positive.

Evaluation of the intervention

The post-intervention evaluation was completed by 92 of 
the 253 participants in the intervention group (36.3%). 
Among respondents to the evaluation, 32 (34.8%) were 
female and 60 (65.2%) were male. The majority of 
females (27; 84.4%) and males (35; 58.3%) agreed that 
the instructions were easy to follow (Table 3). The major-
ity of females (18; 56.3%) disagreed with the statement 
that responding by SMS was hard, while the majority of 
males (32; 53.3%) were neutral about the statement. 
The majority of females (19; 59.4%) and males  
(35; 58.3%) agreed that they were comfortable answer-
ing the questions.

Reasons for not responding included not activating 
the SIM card (females: 2, 6.3%; males: 3, 5.0%), hav-
ing technical issues (females: 2, 6.3%; males: 4, 6.7%) 
and other reasons (not further described; females: 8, 
25.0%; males: 6, 10.0%).
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a χ2 tests were used to compare the characteristics of the intervention group with 
those of the control group. P < 0.05 was considered statistically significant.

a χ2 tests were used to compare the response rates of the intervention group by demographic variable.

There are some additional limitations to consider. 
First, the sample size of 540 participants could not be 
reached and, as a result, the study has reduced statistical 
power to compare the control and intervention groups. 
However, we note that the broader objectives of the study 
were to evaluate the acceptability, efficiency and utility 
of SMS-based health monitoring, and the study was able 
to meet this objective. Second, it was not possible to 
validate whether travellers in the intervention group were 
truly asymptomatic as opposed to those in the control 
group; however, participants in the intervention group 
each had a specimen tested for SARS-CoV-2, and all re-
sults were negative. Third, the response rate to the evalu-
ation among participants was low (31%) and, therefore, 
may not reflect the attitudes of all participants. However, 
some important findings about ways to improve response 
rates by SMS in the future were identified.

CONCLUSIONS

The findings of this research highlight that SMS is a use-
ful tool to monitor symptom development among people 
in quarantine and that the intervention was both easy to 
understand and acceptable. The intervention achieved a 
50% response rate, despite some technical difficulties. 

 Our results suggest that both SMS and phone 
monitoring are acceptable methods, but that sufficient 
systems to identify and troubleshoot technological issues 
are required. In addition, our findings suggest that the use 
of one-way SMS rather than two-way (that is, communi-
cating information by SMS without requiring a response) 
may be successful.

Table 1. Characteristics of participants

Table 2. Characteristics of the 212/253 people in the intervention group for whom there was evidence that an 
SMS (short message service) text was received requesting information about their symptoms

Characteristic
No. (%) of participants

Pa

Control group Intervention 
group

Total 170 (40.2) 253 (59.8)

Sex

Female 48 (28.2) 45 (17.8)
0.011

Male 122 (71.8) 208 (82.2)

Age group (years)

18–40 119 (70.0) 193 (76.3)
>0.05

>40 51 (30.0) 60 (23.7)

Nationality

Vanuatu 159 (93.5) 243 (96.0)
>0.05

Other 11 (6.5) 10 (4.0)

Characteristic
No. (%) of intervention participants

Pa

No SMS returned 1–5 SMS returned >5 SMS returned

Total 105 (49.5) 52 (24.5) 55 (25.9)

Sex

Female 12 (11.4) 13 (25.0) 9 (16.4)
>0.05

Male 93 (88.6) 39 (75.0) 46 (83.6)

Age group (years)

18–40 75 (71.4) 40 (76.9) 45 (81.8)
>0.05

>40 30 (28.6) 12 (23.1) 10 (18.2)

Nationality

Vanuatu 2 (1.9) 1 (1.9) 5 (9.1)
>0.05

Other 103 (98.1) 51 (98.1) 50 (90.9)
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PROBLEM

Public health responses to outbreaks can involve fieldwork 
to support outbreak investigation and implementation of 
control measures (where “fieldwork” means deploying staff 
to outbreak sites to support the public health response). 
Fieldwork is common in public health, yet little has been 
published on how to safely conduct it. The emergence and 
spread of severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), the virus responsible for coronavirus disease 
2019 (COVID-19), highlights the challenges posed by novel 
viruses for public health authorities coordinating fieldwork. 
Public health practitioners are a vital but scarce resource 
during pandemic response. Beyond workplace obligations, 
an effective public health response must assess, mitigate 

and control occupational exposure of fieldwork staff. Failure 
to achieve this can place staff and the community at risk of 
infection, with potentially serious consequences.

Fieldwork can be particularly difficult when respond-
ing to a condition for which there is an evolving knowledge 
base. Our understanding of SARS-CoV-2 transmission 
has changed rapidly over the course of the pandemic 
(e.g. changing definitions for cases and close contacts of 
COVID-19 in Australia’s national guidelines).1 The possibility 
of asymptomatic and pre-symptomatic transmission and the 
broad range of clinical symptoms2 can lead to retrospective 
recognition of infectious exposures during fieldwork, given 
that new cases may be identified after symptoms develop or 
following broader testing.

a New South Wales Ministry of Health, New South Wales, Australia.
b Australian National University, Canberra, Australia.
Published: 00 April 2022
doi: 10.5365/wpsar.2022.13.2.871
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Problem: Fieldwork is a vital component of public health emergency response, yet little has been published on undertaking 
fieldwork safely. Safety is of particular importance with emerging pandemic viruses, which can pose additional risks to public 
health fieldwork staff.

Context: During a pandemic, surge health staff may be drawn from diverse professional backgrounds; they may have limited 
experience in fieldwork or be unfamiliar with the risks posed by a novel virus. Novel pathogens pose dangers to fieldwork 
staff, particularly when there are global or local shortages of personal protective equipment. 

Action: During the coronavirus disease 2019 (COVID-19) pandemic, New South Wales (NSW) Health’s Public Health 
Emergency Operations Centre (PHEOC) deployed staff for fieldwork in a range of settings. The PHEOC developed a protocol 
to systematize planning, risk assessment and management for COVID-19 fieldwork. The protocol was accompanied by 
training, discussion exercises and debriefs to support PHEOC fieldwork staff. 

Lessons learned: Effective fieldwork is an essential component of outbreak investigation and management, including 
stakeholder management. Here, we share and discuss key elements of the NSW Health protocol to support fieldwork 
during outbreak responses for emerging communicable diseases across various resource contexts. Limited understanding of 
novel viruses, particularly in the early phases of a pandemic, must be considered in decisions to deploy fieldwork staff and 
implement precautionary risk mitigation approaches. Planning is essential to protect staff and ensure ethical allocation of 
resources. Through appropriate selection of teams and training, surge staff can be supported to effectively conduct fieldwork.
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various settings, including residential aged-care facilities, 
schools, cruise ships, workplaces, airports and hotels. 
Each setting required relationship building through con-
sultation with different stakeholders. Fieldwork activities 
included site assessment to consider potential transmis-
sion dynamics and to inform contact tracing; screening 
to identify individuals at risk of COVID-19; collection of 
samples for SARS-CoV-2 testing; and IPC assessments. 
Often, fieldwork staff were also required to provide im-
mediate public health advice, support outbreak manage-
ment decisions and communicate with stakeholders (both 
onsite and offsite). Decisions to deploy staff for fieldwork 
were generally required urgently, typically within 1–12 
hours.

The PHEOC iteratively developed the protocol to 
guide and support fieldwork teams as understanding of 
SARS-CoV-2 evolved. For example, when the protocol 
was first drafted, it was not clear whether asymptomatic 
transmission was possible or was a key driver of trans-
mission. Once such transmission was recognized, we 
strengthened the protocol’s approach to IPC accordingly. 
Issues identified from fieldwork deployment debriefs were 
used (with reference to the NSW Health risk manage-
ment policy)7 to develop and test the protocol with 
fieldwork staff, to ensure that solutions were pragmatic 
and realistic. Thus, the protocol was repeatedly piloted, 
tested and revised, and drew on the lived experiences of 
deployed staff. Additionally, the PHEOC operations team 
facilitated fieldwork training for surge staff, including tab-
letop discussion exercises, after which the protocol and 
field kits stocked for deployments were further improved 
and incorporated into an equipment checklist (Fig. 1).

Incorporating IPC measures was identified as a vital 
component of risk mitigation, along with the recognition 
of insufficient capacity within the PHEOC to provide IPC 
training. IPC experts and clinical nurse consultants from 
the NSW Government’s Clinical Excellence Commission 
(CEC) were engaged to provide IPC training and assess-
ment to surge staff. The CEC produced guidelines for IPC 
in clinical settings in NSW Health,4 and their staff directly 
supported PHEOC’s public health fieldwork activities, 
including onsite IPC assessments. The CEC delivered 
tailored IPC training, including certification for fieldwork 
staff in safe use of PPE requirements for COVID-19 
(standard, contact, droplet and aerosol precautions)8 and 
practical guidance on identifying and managing breaches 
of PPE, and the establishment of field donning and doff-
ing stations.

Here, we present learnings from the development of 
the New South Wales (NSW) Health protocol: Preparing 
for COVID-19 fieldwork: protocol for PHEOC staff (hereaf-
ter, the protocol) and share its framework and checklists 
to support risk management for other jurisdictions. The 
protocol was developed for COVID-19 fieldwork in NSW, 
but we believe this approach can be readily adapted for 
application to other infectious diseases and resource 
contexts.

CONTEXT

Responsibility for coordinating fieldwork to support public 
health investigations and responses during the COVID-19 
pandemic lay with the NSW Ministry of Health’s Public 
Health Emergency Operations Centre (PHEOC) and 
the public health units (PHUs) of local health districts. 
At NSW Health, public health fieldwork is typically 
undertaken by PHUs. Fieldwork supports investigations 
of infectious disease outbreaks and environmental expo-
sures, implementation of public health management and 
coordination of response management. However, in the 
context of a novel virus, there were specific challenges:

• Pandemic responses often involve surge staff, 
who may have limited public health or fieldwork 
experience.3

• Experienced public health staff may be unfamiliar 
with the risks posed by a new virus and the 
specific infection prevention and control (IPC) 
procedures required, such as personal protec-
tive equipment (PPE).4 Although PPE training is 
routinely provided as part of orientation for new 
employees in Australian health systems, less than 
half of surveyed providers report annual or regular 
refresher training.5 For non-clinical public health 
staff, there may be even fewer opportunities for 
routine IPC training.

• The pandemic context typically requires urgent 
decision-making and rapid responses, potentially 
against a background of an overwhelmed health 
system and resource scarcity that presents ethi-
cal challenges.6

ACTION

During the NSW Health COVID-19 pandemic response, 
the PHEOC’s operations team undertook fieldwork in 
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LESSONS LEARNED

In our experience, effective fieldwork can confer benefits 
beyond the investigative information gathered in the 
field to guide outbreak response efforts. Importantly, 
fieldwork plays a crucial role in establishing cooperative 
relationships with staff at facilities and organizations, 
which are integral components of successful outbreak 
management. For example, some residential aged-care 
facilities experienced a significant increase in workload 
during outbreaks, with reduced staff, increased IPC 
requirements, increased reporting demands and media 
attention. In such cases, fieldwork staff were able to 

Developing the protocol highlighted the importance 
of preparation, risk assessment and team briefings before 
fieldwork activities, systematized by the development of 
an action checklist (Fig. 2). A key question posed during 
the risk assessment process was whether there were 
any effective alternatives to undertaking fieldwork that 
would minimize risks to staff (e.g. videoconferencing, 
using resources such as maps of facilities or using a risk 
assessment tool). Likewise, the opportunities for other 
staff to learn from the experiences of fieldwork staff and 
to make further improvements to the protocol were for-
malized through the development of a structured debrief 
document (Fig. 3).

Fig. 1. Equipment checklist and standard kit contents, NSW Health

Equipment checklist 
☐ Field kit backpack. Contents should be personalised to individual staff. Standard kit contents 

can be viewed in the table below 
☐ Swabs (number of swabs required will depend on number of pa�ents) 
☐ Pathology request forms  
☐ NSW Health ID (and Human Biosecurity Officer ID, if required) 
☐ Paperwork (e.g. public health orders, revoca�on le�ers) 
☐ Mobile phone (PHEOC phones are available)  
☐ Fleet car satchel & keys and/or cab charges 
☐ Laptop and charger (If required. All staff should ensure their laptops are set up to work 

remotely before being deployed on fieldwork.) 
☐ SIM card for laptop if required 

 

Item  Quan�ty 
Swabs  Varies  
Sample collec�on bags Varies 
Pathology request forms Varies 
Thermometer  1 
Thermometer covers  200 (1 box)  
Spare ba�eries  4 (AA)  
Hand sani�zer 375 ml 1 
Hand sani�zer 60 ml 3 
Surgical mask  1 box (50 units)  
P2 mask 5  
Safety spectacles  2 
Face shield 3 
Gown  5 
Gloves (small) 12 (6 pairs)  
Gloves (medium) 12 (6 pairs)  
Gloves (large) 12 (6 pairs)  
Alcohol wipes  1 canister  
Clinnell wipes 1 packet 
Yellow waste bags 5  
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close contacts, as per national guidelines.1 A risk as-
sessment determined that the likelihood of exposure 
was relatively low; however, the potential consequences 
– specifically, further transmission to colleagues in the 
PHEOC – were considered severe. This experience 
catalysed the prioritization of systematic preparation to 
reduce the risk of such exposures. Anecdotally, a revised 
protocol that strengthened systematic preparation (e.g. 
by including checklists of key PPE required) helped to 
make fieldwork staff feel safer during their deployments.

We recommend the routine inclusion of briefings 
before and after fieldwork as a way to support fieldwork 
staff. Our recommended approach is for a senior public 
health practitioner to be dedicated to supporting the field 

develop collaborative relationships that were especially 
important during prolonged outbreak responses. This 
was in addition to supporting the investigation of out-
break sources; training, assessment and monitoring of 
IPC measures; and identification of further cases through 
collection of SARS-CoV-2 samples and review of clinical 
records. Onsite deployment of public health fieldwork 
staff can support residential aged-care facility staff and 
can expedite outbreak investigation and implementation 
of effective control measures.

Fieldwork can pose challenges for the safety 
of public health staff. During the COVID-19 pan-
demic in NSW, identification of potential exposures to  
SARS-CoV-2 required fieldwork staff to self-isolate as 

Fig. 2. Checklist of key actions to support fieldwork deployment, NSW Health

Action Owner 
Prior to field departure or 1–3 days before fieldwork 
☐ Conduct risk assessment of fieldwork in consultation with 

relevant staff members 
Operations 

☐ Identify authorised medical practitioners or clinical staff to 
undertake fieldwork 

Operations 

☐ Identify administrative support staff to undertake fieldwork  Operations 
☐ Collate relevant correspondence and calls made to stakeholders 

for briefing 
Operations 

☐ Organise briefing with field staff, PHEOC Deputy Controller or 
delegate, PHEOC Logistics, Legal Branch 

Operations 

Prior to field departure or 1 day before fieldwork 
☐ Prepare the field box to ensure adequate supply of equipment 

and batteries are working 
Logistics 

☐ Ensure paperwork is prepared Operations, supported 
by Logistics where 
needed 

☐ Supply food and water to field staff if practicable Logistics 
☐ Identify a suitable parking area at the location Logistics 
☐ Inform the fieldwork team about location to pick up fleet car keys Logistics 
Morning of fieldwork 
☐ Brief all stakeholders at the location regarding the role of the field 

staff (e.g. NSW police, hotel staff, HealthCare Australia medical 
staff, etc.) 

Operations 

☐ Identify PHOEC Legal and PHOEC Logistics points of contact Operations/Logistics 
On returning from fieldwork 
☐ Work with Logistics team to ensure field kits are restocked Field staff/Logistics 
☐ Ensure vehicle (if used) is refilled with petrol as per loan/pool car 

instructions 
Field staff 

On day after fieldwork 
☐ Complete debrief summary and submit to Operations Team 

Leader 
Field staff 

☐ Debrief with the Operations Team Leader and/or PHOEC Deputy 
Controller or delegate 

Field staff/Logistics 
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Fig. 3. Post-fieldwork debrief form, NSW Health

1. Date and loca�on of site visit: 
 
 
 

2. Name and role of PHOEC field team member: 
 
 
 

3. Purpose of visit: 
 
 
 

4. Do you feel you were sufficiently briefed and prepared for the visit? 
☐ Yes ☐ No 
If no, please specify why: 
 
 
 

5. Please iden�fy and describe aspects of the visit that went well: 
 
 
 

6. Please iden�fy and describe aspects of the visit that did not go well (if any): 
  
 
 

7. Do you have any comments regarding areas of improvement for future site visits? 
  
 
 

8. Did any incidents occur that may reflect nega�vely on field team staff or future 
opera�ons? 

☐ Yes ☐ No 
If yes, please summarise: 
 
 

9. Did any incidents occur that may reflect posi�vely on field team staff or future 
opera�ons? 

☐ Yes ☐ No 
If yes, please summarise: 
 
 
We recognise some staff, being in unfamiliar situa�ons, may some�mes experience unexpected 
and delayed reac�ons. Please note that support is available through EAP [Employment Assistance 
Programme] or your manager. 
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in case of unexpected requirements for clinical sampling 
of potential cases or other clinical needs. Factors to con-
sider when composing the team include individual scope 
of practice of team members, and professional and or-
ganizational liability for public health decisions, including 
implementing public health orders and providing clinical 
care in the field setting.

In an ideal setting, there would be physical separa-
tion of fieldwork staff from other staff in the workplace, 
to minimize risk of workplace transmission. However, in 
practice, the scarcity of public health personnel may pre-
clude ongoing separation. Nonetheless, remote work and 
rostering arrangements could be optimized to reduce the 
exposure of other public health staff during the incuba-
tion period immediately following potential exposure from 
fieldwork. Where this cannot be achieved, it becomes im-
perative for fieldwork staff to be supported to immediately 
openly disclose any potential exposures incurred during 
fieldwork or the evolution of subsequent symptoms. To 
ensure there are no incentives to avoid open disclosure, 
we recommend establishing organizational processes, 
such as access to appropriate paid leave arrangements 
and support to manage self-isolation. For example, NSW 
Health, alongside other Australian jurisdictions, has made 
alternative accommodation options available to support 
health-care workers who are required to self-isolate, to 
reduce the risk of household transmission.9,10

DISCUSSION

There are currently no publications exploring the benefits 
and challenges of public health fieldwork and optimal 
processes for such fieldwork. The NSW Health experi-
ence highlighted that fieldwork is a crucial component of 
effective public health responses during the COVID-19 
pandemic; we are therefore sharing our learnings from 
fieldwork in pandemic settings. We believe the principles 
and approach described in the protocol can be readily 
adapted, implemented and scaled to support fieldwork 
in response to other outbreaks, including future emerg-
ing infectious diseases. These approaches may also be 
applicable across a wide range of resource and health 
system contexts.

We recognise that in low-resource contexts, safely 
conducting fieldwork can be especially challenging but 
it remains crucial, particularly to prevent transmission 
among limited staff. An important risk mitigation strategy 

team and facilitating briefings and debriefs. A briefing 
is an opportunity to convene the fieldwork and support 
teams; clarify roles, objectives and responsibilities; and 
confirm risk assessment and mitigation strategies. Clear 
lines of communication were established for fieldwork 
staff to escalate concerns and obtain decision-making 
support during deployment. In facilitating the debrief, it 
is important to create space for open disclosures of chal-
lenges encountered, so that learnings from each field visit 
can be incorporated into institutional knowledge. Before 
the development of the protocol, debrief sessions were 
(perhaps appropriately) a low priority in the context of an 
ongoing emergency response. However, after implement-
ing the protocol, debrief sessions became routine and 
normalized, which facilitated further improvements to 
staff experience, protocol development, and the reporting 
of adverse experiences and events.

In our view, maintaining the safety of team members 
must be the primary priority during fieldwork. IPC, onsite 
risk assessments and requisite modification of activities 
should be undertaken immediately before and during the 
field visit to reduce the risk of exposures. PPE should be 
considered a last line of defence, as a mental prompt for 
fieldwork staff to first consider other measures to reduce 
risk (e.g. videoconferencing, using tools such as maps of 
facilities or risk management matrices, physical distanc-
ing and referring sample collection to experienced clinical 
staff). Where there is a need for PPE, fieldwork staff 
require comprehensive training in the use of PPE well 
in advance of a proposed field visit. This training should 
incorporate best practice techniques and pragmatic ap-
proaches (e.g. recognizing and appropriately managing 
PPE breaches).

Public health decisions for COVID-19 generated highly 
emotive community responses and close media interest, 
particularly where isolation or travel restrictions were 
required. We therefore recommend deploying fieldwork 
staff in teams of at least two for safety and security rea-
sons. Pairs of staff can also support identification of PPE 
breaches and supervise donning and doffing of PPE for 
each other. We suggest that teams include senior public 
health practitioners where possible. Senior staff can 
provide important training and support for junior or surge 
staff, and their experience can facilitate attainment of 
fieldwork goals. Although multidisciplinary public health 
practitioners can effectively undertake fieldwork, we rec-
ommend inclusion of at least one clinical team member 
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and control efforts, both with COVID-19 and other out-
breaks. To receive a copy of the protocol, please contact 
the corresponding author.
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PROBLEM

Coronavirus disease 2019 (COVID-19), caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
was identified in late December 2019 and declared a 
pandemic by the World Health Organization (WHO) on  
11 March 2020.1 In the WHO Western Pacific Region, by 
the end of November 2021, there were 10 221 280 con-
firmed COVID-19 cases and 141 864 deaths.2 Although 
the COVID-19 death count is essential to understanding 
the epidemiology of COVID-19, the attributable mortality 
due to COVID-19 remains unclear. In any given country, 
official statistics may not reflect the actual number of 
lives lost to the disease.3

Identifying deaths from COVID-19 is difficult, es-
pecially in low-resource settings.4 Many countries have 
limited capacity for COVID-19 testing at national and 

subnational levels, and therefore no capability to track the 
spread of COVID-19. Even where cases are adequately 
detected, some deaths may not be reported promptly or 
even at all.4 Also, reporting of cause of death may be 
inaccurate because the quality of death certification de-
pends on the knowledge and skills of physicians, on the 
characteristics of the deceased person (older people are 
the most difficult to certify correctly), on errors in coding 
the death event and on the format of certification.5 There 
can also be a long lag between the death occurring and 
being certified, especially for deaths outside hospitals 
or other health-care facilities, or those that require an 
autopsy. Service interruptions due to the pandemic may 
further delay the death certification process.

According to an internal rapid assessment in the 
WHO Western Pacific Region, most Member States have 
two to four death reporting systems. Most systems are 
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Problem: Quantifying mortality from coronavirus disease (COVID-19) is difficult, especially in countries with limited resources. 
Comparing mortality data between countries is also challenging, owing to differences in methods for reporting mortality.

Context: Tracking all-cause mortality (ACM) and comparing it with expected ACM from pre-pandemic data can provide an 
estimate of the overall burden of mortality related to the COVID-19 pandemic and support public health decision-making. 
This study validated an ACM calculator to estimate excess mortality during the COVID-19 pandemic.

Action: The ACM calculator was developed as a tool for computing expected ACM and excess mortality at national and 
subnational levels. It was developed using R statistical software, was based on a previously described model that used non-
parametric negative binomial regression and was piloted in several countries. Goodness-of-fit was validated by forecasting 
2019 mortality from 2015–2018 data.

Outcome: Three key lessons were identified from piloting the tool: using the calculator to compare reported provisional ACM 
with expected ACM can avoid potential false conclusions from comparing with historical averages alone; using disaggregated 
data at the subnational level can detect excess mortality by avoiding dilution of total numbers at the national level; and 
interpretation of results should consider system-related performance indicators.

Discussion: Timely tracking of ACM to estimate excess mortality is important for the response to COVID-19. The calculator 
can provide countries with a way to analyse and visualize ACM and excess mortality at national and subnational levels.

Tool for tracking all-cause mortality and 
estimating excess mortality to support the 
COVID-19 pandemic response
Duan Mengjuan,a Mark S. Handcock,b Bart Blackburn,b Fiona Kee,a Viema Biaukula,c Tamano Matsuic and Babatunde Olowokurec
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to month. Additionally, if a trend is present over time, us-
ing historical averages will not capture the trend or allow 
it to be projected into the future. A more sophisticated 
method by Weinberger et al.10 fits Poisson regression 
models that adjust for seasonality, year-to-year baseline 
variation, influenza epidemics and reporting delays. Our 
statistical model, the WHO Western Pacific Regional 
Office ACM calculator (hereafter, the ACM calculator), is 
based on this method.

ACTION

The WHO Western Pacific Regional Office ACM 
calculator

The ACM calculator was developed to assist Member 
States in the WHO Western Pacific Region in tracking 
and analysing ACM.11 The user enters the relevant ACM 
data into the designated template in the calculator, and 
the expected ACM and excess mortality are calculated.

The calculator can be used online or installed onto a 
local machine. The input data are never stored offline and 
are only accessible to the user. Depending on the amount 
of data entered, the calculator will finish computing within 
seconds or minutes. Various outputs are available, includ-
ing disaggregated results; for example, the calculator can 
provide expected ACM by age group and sex if the data 
entered are disaggregated by these factors. The results 
can be displayed in a variety of formats, including tables 
and graphs.11

Statistical methods

The ACM calculator is based on the model of Weinberger 
et al.,10 but uses non-parametric negative binomial re-
gression. This approach was preferred to Poisson regres-
sion because it allows for overdispersion and can account 
for instances of low or zero counts.10 The mean function 
includes a smooth trend and a smooth non-parametric 
annual cycle in mortality over time. These terms were 
specified using cubic smoothing splines, including a 
cyclical one for the annual cycle. The model allows for 
arbitrary time-varying covariates, and the parameters 
were estimated through restricted maximum likelihood 
estimation. The methodology does not currently adjust 
for influenza epidemics and reporting delays because this 
information is not consistently reported.

electronic or partially electronic, and although some are 
well-integrated within civil registration and vital statistics 
systems, others are disjointed. The United Nations Sta-
tistics Division estimated that death registration coverage 
is over 80% in 15 of the 27 Western Pacific Regional 
Member States with data available.6 Total death counts, 
reported either weekly or monthly, are publicly available 
from at least six Member States, and data are available 
internally from at least four. Thus, it may be feasible for 
several Member States in the WHO Western Pacific Re-
gion to track all-cause mortality (ACM) to provide timely 
information on COVID-19 deaths. Ideally, deaths would 
be reported as soon as possible, with more detailed in-
formation (e.g. cause of death) reported later when death 
certificates become available.

CONTEXT

Tracking current ACM and comparing it with expected 
ACM from pre-pandemic data can provide an estimation 
of the overall burden of mortality potentially related to 
the COVID-19 pandemic.4 This method requires first 
estimating the number of deaths that would be expected 
if the COVID-19 pandemic had not occurred (i.e. ex-
pected deaths) using historical data and a sophisticated 
statistical model.7 Excess mortality is then estimated by 
comparing the current reported provisional deaths with 
the expected deaths.8

The excess mortality may be directly or indirectly due 
to COVID-19. Indirect deaths due to COVID-19 include 
those linked to conditions that were present before the 
pandemic and have resulted in death because health sys-
tems were overwhelmed, those due to patients avoiding 
health-care facilities and those linked to routine service 
delivery interruption for non-COVID-19 disease. These 
indirect deaths due to COVID-19 are not captured in the 
COVID-19 death numbers reported to WHO.9 Given that 
COVID-19 deaths can influence national and subnational 
response measures, additional effort is required to en-
sure that this information is readily available and quickly 
tracked.

A common method to estimate the expected ACM 
is to use the average death count for each week over a 
5-year period. However, this method does not account for 
the seasonality of mortality, or for the trend and smooth-
ness of expected mortality from week to week or month 
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only were well above the historical average (Fig. 1B) but 
confidence intervals and statistical increase were not 
calculated. The calculator values are above the histori-
cal average because of the presence of an upward trend 
in reported counts from 2015 to 2019; the calculator 
takes this into account whereas the historical average 
does not. Because historical averages do a poor job of 
predicting, comparison with the monthly average alone 
would lead to false conclusions.

The second example illustrates the ability of the 
calculator to show hidden excess mortality within sub-
regions based on disaggregated data. Using data from 
another country, the national data indicate no excess 
mortality over a particular period (Fig. 2A), whereas 
the data for that period from a single local region 
show excess mortality during July and August that is 
outside the 95% prediction intervals for these months  
(Fig. 2B). Therefore, the excess mortality for July and 
August is statistically significantly different from zero 
(even after adjusting for multiple comparisons).7 This 
example highlights the value of being able to analyse 
subregions, because excess mortality may not be iden-
tifiable at the national level in some cases.

Lessons identified

Three key lessons were identified from piloting the tool: 
using the calculator to compare reported provisional ACM 
with expected ACM can avoid potential false conclu-
sions from comparing with historical averages alone; 
using disaggregated data at the subnational level (e.g. 
by region, sex and age) can detect excess mortality by 
avoiding dilution of total numbers at the national level; 
and interpretation of results should consider system-
related performance indicators such as system coverage, 
completeness and reporting delays.

Suggestions for interpreting results

Given that the quality of mortality reporting varies greatly 
within and between Member States, the results of the 
ACM calculator should be interpreted with caution. Death 
coverage may differ if mortality reporting systems do not 
cover all death counts, with inconsistencies if a country 
has multiple systems, especially in low-resource settings. 
Civil registration of deaths is often below 20% in low- 
and middle-income countries.4 There are also timeliness 
issues and reporting delays, so the death count may be 

The expected ACM deaths are forecast stochasti-
cally, to represent uncertainty in the estimate of the 
expected. Thus, statistical significance in observed data 
can be determined (i.e. a substantial increase or decrease 
from the baseline). The forecast is an average over the 
sampling distribution of the parameter estimates, which 
is a simple way to account for uncertainty in the expected 
deaths, in addition to the sampling variation of the counts 
for given model parameters. This approach is preferred 
to a formal Bayesian model because of its simplicity. 
The model goodness-of-fit was validated by forecasting 
2019 mortality from 2015–2018 data (see Appendix 
for details). The validation indicated that the statistical 
coverage of the procedure is close to its nominal rate and 
that the prediction interval lengths are smaller than those 
based on the historical average model. The intervals 
based on the historical average are misleading and their 
actual coverage is far below their nominal coverage.

The calculator was developed using R statistical 
software (ver. 4.1.2), which includes the estimation of 
historical patterns and the computation of expected 
ACM. The software computes the excess mortality from 
2020 to the present time; displays different visualizations 
of expected ACM and excess mortality and allows these 
visualizations and their raw data to be downloaded for 
further analysis and inclusion in reports; and includes 
interactive help and documentation of the methodology. 
The software is open-source. For reproducibility pur-
poses, the exact code used for the analyses in this paper 
is in a static archive.13

OUTCOME

The ACM calculator has been tested using publicly avail-
able data from several Member States. Two examples 
are provided to highlight key lessons from implementing 
the calculator.

The first example from one country (January 
through September 2020) compares ACM plots using 
the calculator versus ACM plots based on historical 
averages only. The results from the calculator showed 
that the recorded counts were well within the 95% 
prediction interval generated (Fig. 1A). Although the 
reported counts were sometimes above the expected 
counts (most notably in August), the reported counts 
were always within the prediction interval. In contrast, 
the recorded counts based on the historical average 
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Fig. 1. A) Monthly reported ACM compared with expected ACM for the first 9 months of 2020 using the 
calculator. The red zone is the 95% prediction interval. B) Monthly reported ACM compared with the 
expected ACM and the historical average ACM. The blue lines plot the recorded number of deaths, the 
orange the expected number of deaths under the model and the green the average number of deaths by 
month during 2015–2019.
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Fig. 2. ACM at the national (A) and subregional level (B) within the same member state in the WHO Western 
Pacific Region. Looking at the aggregate would lead to a conclusion of no excess mortality present; 
however, by disaggregating the data into subregions we can identify areas where significant excess 
mortality is present.
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by the pandemic itself. In addition, it is assumed that 
the negative binomial regression model is adequate to 
capture this variation, and that counts are independent 
from period to period (conditional on the annual cycle 
and covariates). If these assumptions are incorrect, the 
estimates and prediction intervals will be inaccurate and 
probably overly optimistic.

DISCUSSION

During an epidemic or other public health emergency where 
mortality occurs, such as the COVID-19 pandemic, many 
countries experience disruption to routine health-care 
services and socio-behavioural changes in the population. 
For example, 90% of countries have reported disruptions 
to essential health services since the COVID-19 pandemic 
began.12 These changes, together with a lack of reliable 
data and reporting systems, make the true burden of the 
pandemic difficult to quantify. ACM, when reported in a 
timely manner, can be used to estimate excess mortal-
ity, providing a rapid snapshot of the situation to support 
decision-makers to identify the extent and progression 
of the pandemic. Analysing and interpreting ACM data 
(including disaggregated data) can also provide important 
information about who is dying and where, which can then 
guide decisions on targeted surveillance and efficient use 
of health resources. The ACM calculator was developed to 
make it easy for Member States to analyse and visualize 
their ACM data. Users reported that the tool allowed them 
to analyse data on their own and easily generate results. 
Although the underlying statistical model is sophisticated, 
the use of complex algorithms in the background provides 
state-of-the-art summaries in the foreground. The model 
is standardized for a broad user base but could be custom-
ized for the needs of specific Member States. However, 
caution should be exercised when interpreting the results.
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incomplete for certain periods (e.g. the latest week or 
month). It can take more than 12 months for mortality 
data to be finalized at the national level owing to deaths 
not being promptly reported or registered by subnational 
authorities, a long lag between a death and completion 
of the death certificate, a backlog at the subnational 
level that delays reporting to the national level and long 
processing times for the reporting systems. The use of 
disaggregated data to improve monitoring sensitivity may 
be affected by differences in the severity of COVID-19 
transmission between subnational regions; also, the 
impact may vary among different population groups (e.g. 
by sex, age and occupation).

Proactively tracking ACM at the local level may help 
to capture more timely information, given that reporting 
and validation from the local to the national level may 
take several months to complete. Also, in both the short 
and long term, careful interpretation of the results is cru-
cial to tailor specific actions based on conditions within 
each Member State.

For countries with existing systems that cover com-
pulsory and universal mortality reporting, it is important 
to make use of the existing data to monitor weekly and 
monthly trends, to drive decision-making. For countries 
with low levels of mortality reporting coverage, it is still 
worth monitoring weekly and monthly trends based on 
available data; however, results should be interpreted 
with caution, as mentioned above. Additional resources 
or channels (e.g. burial or cemetery registration) can be 
employed to track total death counts. Community based 
mortality reporting should also be considered if neces-
sary.

Limitations

There are two main limitations to the calculator. First, 
our methodology assumes that reported counts are the 
actual values and that reports are complete and ac-
curate. However, provisional death counts are normally 
used for timely monitoring. Results should be compared 
with in-place systems, as mentioned above. Second, the 
fundamental assumption is that the statistical variation 
in ACM during the historical period (2015–2019) is 
the same as that from 1 January 2020 onward in the 
counter-factual situation where there was no pandemic. 
This is not directly testable because of confounding 
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In Australia, as in other developed nations, the 
coronavirus disease 2019 (COVID-19) pandemic has 
disproportionately affected culturally and linguistically 

diverse (CALD) communities. In many countries, 
immigrant communities have experienced higher rates of 
COVID-19 infection, hospitalization, severity of disease 
and death.1–3 We know that, in Australia, the risk of 
transmission and serious illness from COVID-19 is not 
equal across the population – one vulnerable population 
disproportionately impacted by COVID-19 is people from 
CALD backgrounds.4 

The discrepancies in outcomes between CALD and 
non-CALD populations evident through the COVID-19 
pandemic were also seen during the 2009 H1N1 pan-
demic.5,6 It has long been argued that the principles of 
social justice and corrective justice must be applied in 
pandemic planning, to enable risk reduction in popula-
tions where the need is greatest.7

Families and communities are the ultimate recipi-
ents of the effects of pandemic plans, and thus need to 
be involved in their development. Any pandemic health 
policy or plan must address the public’s real concerns 
and needs, especially among groups who are at higher 
risk, because this will lead to a reduction in risk for 
the whole population.8,9 Not engaging with vulnerable 
communities when developing health policies or plans 
is not only unfair but also endangers the health of the 
broader population.9

This article presents a rapid assessment of 
COVID-19 pandemic plans applicable to the region of 
the public health unit (PHU) conducting the study. It ex-
plores whether the needs, expectations and challenges 
of CALD communities are represented in these plans. 
The terms “immigrant” and “CALD communities” are 
used interchangeably here. The study did not include 
a review of all relevant literature or research papers; 
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Objective: This paper presents a rapid assessment of coronavirus disease 2019 (COVID-19) pandemic plans and explores 
the representation of culturally and linguistically diverse (CALD) communities in such plans. Four levels of pandemic plans 
were reviewed: regional, state, national and international.

Methods: Discussions with representatives from four CALD communities informed the development of search and selection 
criteria for the COVID-19 plans, which were gathered and assessed using a CALD lens. Six COVID-19 pandemic plans that 
met the inclusion criteria were critically assessed.

Results: The reviewed plans did not report any CALD community voices, views or consultations with community groups in 
the development phase, nor did they acknowledge the diversity of CALD populations. A few plans noted the vulnerability of 
CALD communities, but none discussed the challenges CALD communities face in accessing health information or health 
services during the pandemic, or other structural barriers (social determinants of health).

Discussion: Our analysis revealed major gaps in all pandemic plans in terms of engaging with immigrant or CALD 
communities. Policies and plans that address and consider the complex needs and challenges of CALD communities are 
essential. Collaboration between public health services, multicultural services and policy-makers is vital for the inclusion of 
this higher-risk population.
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ties and addressing real health needs and challenges. 
None of the reviewed plans reported any voices, views 
or consultations with CALD community groups in the 
development phase. There was some mention of the 
significance of community engagement in the process 
of policy-making, but there were no details on which 
communities or how to engage with them.

The assessed plans included no acknowledgement 
of the diversity of CALD populations. When immigrant 
or CALD communities were named, they were presented 
incorrectly as generalized and homogeneous communi-
ties.

The vulnerability of immigrant and refugee or 
CALD communities was noted in three plans (the two 
WHO plans and the COVID-19 Pandemic Plan for 
the Victorian Health Sector). However, none of the 
documents discussed CALD community challenges in 
accessing health information or health services dur-
ing the pandemic or other structural barriers such as 
social determinants of health. Also, the documents did 
not mention factors such as unemployment, crowded 
housing, visa status, low health literacy, racism and 
cultural beliefs. A few references were made to chal-
lenges in communication between health organizations 
and immigrant communities, but the plans tended to fall 
short of addressing solutions for overcoming barriers to 
reduce risk. Only two plans (the NSW Health Influenza 
Pandemic Plan and the COVID-19 Pandemic Plan for 
the Victorian Health Sector) talked about the necessity 
of providing translated information.

DISCUSSION

In general, Australian policies and plans do not engage 
with CALD communities, and there is little data regard-
ing the needs of these communities and the challenges 
they face in accessing health-care systems. This may be 
an indication of structural racism in the system.10 Poli-
cies and plans that address and consider the complex 
needs of and challenges faced by CALD communities 
are essential,8,9 and their development must include 
the knowledge and expertise of diverse groups from 
CALD communities and multicultural service providers. 
We call for health plans and policies to be redeveloped 
to be inclusive, culturally responsive and based on 
consultation with CALD communities. There must be a 
clear process of engagement, respectful and meaningful 

rather, the focus was on pandemic plans and policies 
at multiple settings and levels (from regional to inter-
national).

METHODS

Pandemic plans at regional, state, national and interna-
tional levels were selected, accessed and then critically 
assessed through a “CALD lens”.

The selection criteria included plans that were:

• available online at the time of assessment;

• updated or published within the past 5 years; and

• applicable to the region or state of the PHU un-
dertaking the review, to a neighbouring state or to 
international plans published by the World Health 
Organization (WHO).

As part of using a CALD lens, discussions with rep-
resentatives from four CALD communities informed the 
development of the search and selection criteria. These 
key informants were emailed a series of questions. Four 
consumer representatives of local multicultural health 
services then discussed the emailed questions with the 
informants to finalize the assessment questions. The final 
questions were as follows: 

1. Does the plan describe a governance structure 
that includes CALD community representatives?

2. Does the plan describe any consultation with 
CALD communities before or during the develop-
ment of the plan?

3. Does the plan outline how it reflects and embraces 
the diversity of CALD communities?

4. Does the plan reference the challenges CALD 
communities encounter in accessing health sys-
tems?

5. Does the plan describe how CALD communities 
would be involved in the oversight, implementa-
tion or review of the plan when it is operational-
ized?

RESULTS

Six plans met the inclusion criteria and were critically 
reviewed (Table 1). All were found to have major gaps 
in terms of engaging with immigrant or CALD communi-
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Table 1. Pandemic plans reviewed by setting

2. Khunti K, Singh AK, Pareek M, Hanif W. Is ethnicity linked to 
incidence or outcomes of COVID-19? BMJ. 2020;369:m1548. 
doi:10.1136/bmj.m1548 pmid:32312785

3. Clark A, Jit M, Warren-Gash C, Guthrie B, Wang HHX,  
Mercer SW, et al. Global, regional, and national estimates of the 
population at increased risk of severe COVID-19 due to underlying 
health conditions in 2020: a modelling study. Lancet Glob Health. 
2020;8(8):e1003–17. doi:10.1016/S2214-109X(20)30264-3 
pmid:32553130

4. Smith JA, Judd J. COVID-19: vulnerability and the power of privi-
lege in a pandemic. Health Promot J Austr. 2020;31(2):158–60. 
doi:10.1002/hpja.333 pmid:32197274

5. Zhao H, Harris RJ, Ellis J, Pebody RG. Ethnicity, deprivation and 
mortality due to 2009 pandemic influenza A(H1N1) in England 
during the 2009/2010 pandemic and the first post-pandemic 
season. Epidemiol Infect. 2015;143(16):3375–83. doi:10.1017/
S0950268815000576 pmid:25850904

6. Tricco AC, Lillie E, Soobiah C, Perrier L, Straus SE. Impact of 
H1N1 on socially disadvantaged populations: summary of a 
systematic review. Influenza Other Respir Viruses. 2013;7(Suppl 
2):54–8. doi:10.1111/irv.12082 pmid:24034485

7. Kayman H, Ablorh-Odjidja A. Revisiting public health prepared-
ness: incorporating social justice principles into pandemic 
preparedness planning for influenza. J Public Health Manag Pract. 
2006;12(4):373–80. doi:10.1097/00124784-200607000-
00011 pmid:16775535

8. Oxman AD, Lavis JN, Lewin S, Fretheim A. SUPPORT tools for 
evidence-informed health policymaking (STP) 1: What is evidence-
informed policymaking? Health Res Policy Syst. 2009;7(Suppl 
1):S1. doi:10.1186/1478-4505-7-S1-S1 pmid:20018099

9. Wild A, Kunstler B, Goodwin D, Onyala S, Zhang L, Kufi M, et 
al. Communicating COVID-19 health information to cultur-
ally and linguistically diverse communities: insights from 
a participatory research collaboration. Public Health Res 
Pract. 2021;31(1):3112105. doi:10.17061/phrp3112105 
pmid:33690789

10. Elias A, Paradies Y. The costs of institutional racism and its ethi-
cal implications for healthcare. J Bioeth Inq. 2021;18(1):45–58. 
doi:10.1007/s11673-020-10073-0 pmid:33387263

two-way communication between policy-makers and 
CALD communities to identify culturally appropriate and 
effective public health control strategies.

CONCLUSION

Despite the health inequities faced by people from CALD 
communities, their voices and needs were not reflected 
in the pandemic plans assessed in this study. The plans 
failed to address embedded inequities, which are particu-
larly important in health emergencies. It is recommended 
that CALD communities be included in the development 
and implementation of pandemic plans. Further research 
should be undertaken with diverse communities to en-
able effective public health actions for COVID-19 and 
future pandemics.
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Plan Setting Website

Hunter New England Pandemic Plan for  
Influenza and Other Respiratory Infections

Regional
https://www.hnehealth.nsw.gov.au, accessed 31 August 
2020

NSW Health Influenza Pandemic Plan State
https://www1.health.nsw.gov.au/pds/ActivePDSDocu-
ments/PD2016_016.pdf, accessed 31 August 2020

COVID-19 Pandemic Plan for the 
Victorian Health Sector

State
Link is no longer active; available from the correspond-
ing author upon request

Australian Health Sector Emergency Response 
Plan for Novel Coronavirus (COVID-19)

National
https://www.health.gov.au/resources/publications/aus-
tralian-health-sector-emergency-response-plan-for-novel-
coronavirus-covid-19, accessed 31 August 2020

COVID-19 strategy update, World Health  
Organization

International
https://www.who.int/publications/m/item/covid-19-strat-
egy-update, accessed 31 August 2020

Operational planning guidelines to support  
country preparedness and response, COVID-19 
strategic preparedness and response plan, 
World Health Organization

International
https://www.who.int/publications/i/item/draft-operation-
al-planning-guidance-for-un-country-teams, accessed 31 
August 2020
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As an early warning strategy for coronavirus disease 
2019 (COVID-19), environmental detection of 
severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2) in wastewater was integrated into 
pandemic responses in Australia, Germany, New Zealand, 
the United Kingdom of Great Britain and Northern 
Ireland, and the United States of America.1–3 Research 
on methodologies for wastewater surveillance (WWS) for 
SARS-CoV-2 has been undertaken in Ecuador, France, 
India, Israel, Italy, Japan, the Netherlands, Spain and 
Turkey, to name a few.1 WWS of SARS-CoV-2 has been 
demonstrated as an early warning system for outbreaks 
of COVID-193 and could be a useful tool for communities 
across the Philippines.

Antimicrobial resistance (AMR) is a pervasive global 
health concern, complicating treatment of infectious 
diseases and routine medical procedures. The Philip-
pines has experienced increasing numbers of infections 
resistant to specific antibiotic combinations, for example, 
carbapenem resistance in A. baumannii has increased 
from below 30% in 2009 to 56% in 2017.4 Globally, res-
ervoirs of antimicrobial-resistant genes (ARGs) have been 
found in wastewater. This is of interest to health-system 
managers as ARGs found in wastewater treatment plants 
have been shown to follow patterns of resistance in clini-
cal isolates.5

New molecular diagnostic laboratories established 
for the detection of SARS-CoV-2 in the Philippines 

could be utilized for other emerging infectious diseases  
and, thus, contribute to improved resilience during future 
epidemics. This article discusses how the strengthened 
monitoring and surveillance capacity developed for 
SARS-CoV-2 in the Philippines provides opportunities 
for environmental surveillance of emerging infectious 
diseases and AMR.

Environmental surveillance, specifically WWS, 
could be used as an adjunct to clinical and laboratory 
diagnosis of individuals for the detection of local  
outbreaks. Similar to clinical testing, WWS utilizes reverse 
transcription-quantitative polymerase chain reaction 
(RT-qPCR).1,2 Community outbreaks of COVID-19 
could, therefore, be detected using WWS regardless of 
the local government’s capacity for clinical testing. As 
SARS-CoV-2 can be shed through stool, WWS can detect 
possible outbreaks from symptomatic and asymptomatic 
members of the population even before community 
cases or hospital admissions are reported. Targeted 
testing of communities guided by WWS reduces the 
need to test larger populations, thus reducing the cost to 
governments.2

It is possible for WWS to detect and analyse chemi-
cal or biological compounds to understand the health sta-
tus of communities.1,2 Public health and research teams 
have previously used environmental surveillance for 
antimicrobial-resistant organisms, ARGs5 and the Global 
Polio Eradication Initiative.6 Detection and quantification 
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study the cost-effectiveness of multidisciplinary WWS in 
the response to emerging infectious diseases.

Bringing Filipino institutions and multidisciplinary 
professionals together with experience in environmental 
and clinical surveillance could be a starting point for a 
national One Health integrated surveillance system where 
clinical and environmental samples from human health 
systems, animal health systems, food systems and the 
environment can be analysed and correlated. This system 
could inform hygiene, sanitation and infection prevention 
strategies to reduce the risk of spreading AMR and infec-
tious disease outbreaks of pandemic potential. A One 
Health integrated surveillance system could increase 
its reach by building on the growing capacity of Filipino 
medical technologists in the use of RT-qPCR as they 
handle more samples due to the surge of COVID-19 
cases. Capacity building could also be supplemented 
by online training from experienced global researchers 
through today’s communication technology. The Philip-
pine Interagency Committee on Antimicrobial Resistance 
(ICAMR), established in 2014 and comprising the DOH, 
Department of Agriculture, Department of Science and 
Technology, Department of Interior and Local Govern-
ment, and Department of Trade and Industry, could 
oversee the One Health integrated surveillance system, 
as the committee is already strengthening surveillance 
and laboratory capacity for AMR.10

As epidemics continue to affect the Philippines, im-
proved preparedness, response and resilience to emerging 
infectious diseases including AMR could be supplemented 
by a One Health integrated surveillance system. To imple-
ment such a system, the country would need to develop 
capacity in environmental surveillance, including WWS, 
making use of existing infrastructure and expertise while 
exploring possibilities for collaboration with global experts 
and international partners. National agencies and commit-
tees, such as the DOH, RITM and ICAMR, would have to 
take on responsibility for overseeing and leading this initia-
tive. A multidisciplinary approach and the identification of 
relevant Philippine institutional partners would be needed 
to sustain this initiative and prepare for emerging infectious 
diseases and chronic health-system challenges.

of SARS-CoV-2 and ARGs in wastewater provides a risk 
assessment opportunity for the identification of commu-
nities at risk of COVID-19 outbreaks and AMR patterns 
from hotspots such as medical facilities. This practice 
could provide early warning to health authorities and 
increase case-finding efforts for COVID-19 in targeted 
communities. It could also improve infection prevention 
and control in AMR-affected medical facilities (Fig. 1).

The Philippines has recently increased its molecular 
laboratory testing capacity for SARS-CoV-2. The number 
of public and private sector laboratories with the ability 
to detect SARS-CoV-2 using polymerase chain reaction 
(PCR) increased from one in the first quarter of 2020 to 
247 by the end of April 2022.7 Prior to the pandemic, 
capacity in molecular diagnosis for infectious disease was 
tasked to the Research Institute for Tropical Medicine 
(RITM), which hosts the Antimicrobial Resistance Sur-
veillance Program with 24 sentinel sites. RITM has also 
been developing capacity in whole-genome sequencing 
of AMR.4

Compared to human clinical surveillance in the Phil-
ippines, AMR surveillance for animal and environmental 
health is still under development. There have been few 
studies carried out on the detection of AMR residues in 
agriculture and food animal production settings.8 RITM 
has been strengthening its environmental surveillance 
capacity through its polio WWS, while select academic 
institutions in the country are focusing on AMR detection 
in wastewater and agriculture.4,8,9 Currently there is no 
national initiative for SARS-CoV-2 WWS; however, there 
are research initiatives underway on the topic.

Environmental surveillance must involve multisec-
toral support from biology, chemistry, clinical medicine, 
chemical engineering, civil engineering, epidemiology, 
microbiology, public health and waste management. 
Such a multidisciplinary support team would ensure a 
thorough understanding of wastewater infrastructure and 
microbiological detection methods and its integration into 
pandemic response and health systems. As the Philippine 
agency assigned to health protection, the Department of 
Health (DOH), with RITM, can develop, implement and 
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Equipment checklist 
☐ Field kit backpack. Contents should be personalised to individual staff. Standard kit contents 

can be viewed in the table below 
☐ Swabs (number of swabs required will depend on number of pa�ents) 
☐ Pathology request forms  
☐ NSW Health ID (and Human Biosecurity Officer ID, if required) 
☐ Paperwork (e.g. public health orders, revoca�on le�ers) 
☐ Mobile phone (PHEOC phones are available)  
☐ Fleet car satchel & keys and/or cab charges 
☐ Laptop and charger (If required. All staff should ensure their laptops are set up to work 

remotely before being deployed on fieldwork.) 
☐ SIM card for laptop if required 

 

Item  Quan�ty 
Swabs  Varies  
Sample collec�on bags Varies 
Pathology request forms Varies 
Thermometer  1 
Thermometer covers  200 (1 box)  
Spare ba�eries  4 (AA)  
Hand sani�zer 375 ml 1 
Hand sani�zer 60 ml 3 
Surgical mask  1 box (50 units)  
P2 mask 5  
Safety spectacles  2 
Face shield 3 
Gown  5 
Gloves (small) 12 (6 pairs)  
Gloves (medium) 12 (6 pairs)  
Gloves (large) 12 (6 pairs)  
Alcohol wipes  1 canister  
Clinnell wipes 1 packet 
Yellow waste bags 5  

 

Fig. 1. Implications of environmental surveillance using wastewater for COVID-19 and antimicrobial resistance

ARG: antimicrobial-resistant gene.
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