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Abstract

Aim: The aim of this paper is to outline the steps taken to develop an operational checklist to
assess primary healthcare (PHC) all-hazards disaster preparedness. It then describes a study
testing the applicability of the checklist. Background: A PHC approach is an essential
foundation for health emergency and disaster risk management (H-EDRM) because it can
prevent and mitigate risks prior to disasters and support an effective response and recovery,
thereby contributing to communities’ and countries’ resilience across the continuum of the
disaster cycle. This approach is in line with the H-EDRM framework, published by the World
Health Organization (WHO) in 2019, which emphasizes a whole-of-health system approach in
disaster management and highlights the importance of integrating PHC into countries’
H-EDRM. Nevertheless, literature focusing on how to practically integrate PHC into disaster
management, both at the facility and at the policy level, is in its infancy. As of yet, there is no
standardized, validated way to assess the specific characteristics that render PHC prepared for
disasters nor a method to evaluate its role in H-EDRM. Methods: The checklist was developed
through an iterative process that leveraged academic literature and expert consultations at
different stages of the elaboration process. It was then used to assess primary care facilities in a
province in Italy. Findings: The checklist offers a practical instrument for assessing and
enhancing PHC disaster preparedness and for improving planning, coordination, and funding
allocation. The study identified three critical areas for improvement in the province’s PHC
disaster preparedness. First, primary care teams should be more interdisciplinary. Second,
primary care services should be more thoroughly integrated into the broader health system.
Third, there is a notable lack of awareness of H-EDRM principles among PHC professionals.
In the future, the checklist can be elaborated into a weighted tool to be more broadly applicable.

Introduction

Effective disaster management draws on the resources of all actors of the healthcare system
during every stage of the disaster cycle, including preparedness for unexpected events (Bayntun,
2012). The recent COVID-19 pandemic demonstrated the necessity of integrating different
sectors, both within and beyond the medical field, in order to overcome challenges to public
health (Parotto et al. 2022). Similarly, the health emergency and disaster risk management
(H-EDRM) framework, published by the World Health Organization (WHO) in 2019,
emphasizes the need for every level of the health system to be involved in disaster management.
It particularly highlights the importance of integrating a primary healthcare (PHC) approach in
countries’ H-EDRM (World Health Organization, 2019).

PHC! plays an essential role in the H-EDRM framework. Its three main components
(the primary care network of professionals, the people-centered approach, and the whole-of-
society strategy to protect health and to reduce risks) form a fundamental backbone for
effective disaster management (World Health Organization, 2018). Nevertheless, the body of
literature focusing on PHC and disasters is still scant (Lamberti-Castronuovo et al., 2022). More
research needs to be done on how to render primary care systems better prepared for disasters
and on how to practically ensure the integration of PHC into national H-EDRM plans. As of
yet, there is no standardized, validated way to assess the specific characteristics that render
PHC prepared for disasters nor a method to evaluate its role in H-EDRM. A framework
describing the key characteristics of PHC disaster preparedness has recently been proposed
(Lamberti-Castronuovo et al., 2022).

1In this study, PHC refers to the WHO definition of a whole-of-society approach to health, whereas primary care is defined
as the first contact for health services.
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This paper aims to describe the development of an operational
checklist to assess PHC all-hazards disaster preparedness based on
the H-EDRM framework and to test its use in an Italian province.

PHC in Italy

Italy has a publicly funded national health system. Each region has
exclusive responsibility for the organization, financing, and
delivery of healthcare. Primary care in Italy encompasses many
health services, ranging from general and rehabilitative care to
family planning (Garattini and Padula, 2018). General practice is
the pillar of Italian primary care and the first point of entry into the
health system for the vast majority of the population’s health needs
(Bonaldi et al., 2021). It is provided by independently contracted,
self-employed physicians (general practitioners, GPs) paid on a
capitation basis. Most GPs work out of small, private offices, but
they can choose to go into group practice. An out-of-hours (OOH)
primary care service (ie, Servizio di Continuita Assistenziale) is
available throughout Italy on holidays and outside of business
hours. OOH physicians are paid on an hourly basis and are under
the authority of the local health department. During the COVID-19
pandemic, special additional units (ie, Unita Speciali di Continuita
Assistenziale, USCA) were established as an extension of primary
care services to provide ongoing, home-based health management
and surveillance and timely referral to COVID-19 patients.
The pandemic also prompted a reform of the Italian PHC system
as a part of the National Recovery and Resilience Plan (PNRR).
The reform promotes the creation of community health infra-
structure which will offer basic services through an integrated and
multidisciplinary organizational model of care. However, the degree
of implementation of this reform is highly variable across the
country (Martuscelli, 2021).

Methodology
Phase 1: Development of the checklist

The methodology used to develop the checklist is adapted
from one study published by the WHO Emergency Medical
Team Secretariat (Jensen et al, 2019) and from another
published by the WHO Regional Office for Europe (Johansen
et al., 2021).

The research team (ALC, HL, and MV) developed the first
iteration of checklist questions using the results of an extensive
literature review surveying existing characteristics of disaster
preparedness at the PHC level (Lamberti-Castronuovo et al.,
2022).

The questions were then sent to a pool of international
experts with extensive experience in PHC and/or H-EDRM to
solicit feedback and suggestions for making the checklist more
comprehensive and effective (Annex S1). The experts’ insights
were integrated into the checklist, refining it through an
iterative process with the research team to produce the finalized
version. This final version was then translated by the main
author into Italian and adapted to reference PHC service
delivery in Italy so that interlocutors would understand the
items both from the language point of view and also in how
different aspects of PHC (eg, workforce and service delivery)
were discussed. Finally, the Italian version of the checklist was
reviewed by a panel of fellow researchers and adjusted with
minor changes according to their feedback, resulting in the
finalized version used in the study.
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Phase 2: Testing the checklist

Study design and population

This is a cross-sectional study of selected primary care facilities in
the Novara province of the Piedmont region in northwest Italy.
The facilities were selected using purposive critical case sampling
to be representative of the entire province based on the following
criteria: (1) geographical (eg, facilities in city center, in hard-to-
reach areas, or bordering other provinces), (2) demographic (cities
versus villages), and (3) the type of primary care service offered
(ie, GP versus OOH).

Data collection

The checklist was administered to physicians who worked in
the selected facilities via interviews lasting approximately 1 h.
Interviews were conducted by the main researcher between
February and April 2023. Interviews occurred at the physicians’
offices so that the researcher could also conduct a visual
inspection of the facilities. When an in-person meeting was not
logistically feasible, interviews were conducted remotely through
a videoconference system. All respondents were required to give
oral informed consent prior to data collection. Interviews
were conducted in Italian. When interviewees wanted to give
further context for an answer, manual notes were taken by the
researcher.

Data analysis and reporting

Data were transferred from the tool templates into an Excel
spreadsheet, checked for completeness against the H-EDRM
framework’s precepts, cleaned, and analyzed by the research team
(ALC, HL, and MV). Given the exploratory nature of the study,
a descriptive analysis was performed.

Ethical considerations

Sufficient details were provided at the beginning of the interview
about the study’s aim and process. The data collected were
anonymized, and access to data was restricted to the co-authors of
this paper. Ethical approval to conduct the study was received from
the Ethics Committee of the Ospedale Maggiore della Carita di
Novara (Protocol 118/CE) in February 2023.

Results
Phase 1: Development of the checklist

A total of 10 international senior experts were recruited to
provide feedback to the checklist (Annex S1). Based on the
experts’ insights, the checklist’s content was optimized so that
(1) all items were structured in the form of closed binary questions,
(2) redundant questions were eliminated, and (3) the organization
of the checklist was streamlined so that general questions prefaced
more specific ones in an if/then format. For example, with regard to
inquiries about multidisciplinary teams, this section was changed
so that it became prefaced by an initial question: how many
individuals work at the primary care facility? If the answer was only
one, the rest of the section was skipped. The different sections of
the checklist were then categorized according to the pillars of
the H-EDRM framework, and sections related directly to policy
(eg, legislation and coordination) were excluded from this
publication because the study is focusing on preparedness in
primary care facilities (eg, general practices). A copy of the PHC
operational checklist used can be found in the supplementary
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Table 1. PHC-specific characteristics in the PHC disaster preparedness operational checklist

H-EDRM pillars

PHC-specific characteristics

H-EDRM functions and components 1. Human resources

at the service delivery level

1.1 Multidisciplinary team

1.2 Surge capacity

1.3 Training and education

1.4 Safety and protection of workers

2. Infrastructure and logistics

2.1 Adequate medical equipment and supplies
2.2 Appropriate infrastructure and technology
2.3 Incident response plan

3. Health-related services

3.1 Integration of services

4. Community engagement

4.1 Community engagement
4.2 Patient and household preparedness

5. Information and knowledge management

5.1 Vulnerability and capacity assessment
5.2 Integration with public health functions
5.3 Research for H-EDRM

5.4 Health information system

6. Risk communications

6.1 Coordinated communication strategies

PHC = primary healthcare; H-EDRM = health emergency and disaster risk management.

Table 2. A breakdown of the characteristics of the facilities involved in the study

Type of service provided

Primary (general practice, GP; Years of activity as a Distance to the main

care facility out-of-hour service OOH) Sex PHC physician Characteristics of the facility provincial hospital

X1 GP M 17 GP facility in a village of 1600 inhabitants 20 km
(mountainous area)

X2 GP F 8 GP facility in the main province city (city center) 2 km

X3 GP M 11 GP facility in a village of 5K inhabitants 5 km
(mountainous area)

X4 OOH M 2 OOH in a village of 15K inhabitants (countryside) 20 km

X5 GP F 25 GP facility in a village of 2K inhabitants 20 km
(countryside)

X6 GP F 27 GP facility in a village of 2500 (village bordering 25 km
two regions)

X7 OOH M 8 OOH in the main province city <1 km

X8 OOH F 10 OOH in a village of 15K (countryside) <1 km

X9 OOH F 10 OOH in the main province city <1 km

X10 GP F 11 GP facility in a village of 5K (mountainous area) 30 km

PHC = primary healthcare.

material (Annex S2). Table 1 reports a breakdown of all main
PHC-specific characteristics categorized according to the H-
EDRM framework.

Phase 2: Testing the checklist

A breakdown of the characteristics of the 10 primary care
facilities involved in the study can be found in Table 2. All answers
to the checklist questions can be seen in the supplementary
material.

The administration of the checklist yielded information
about the level of facilities” disaster preparedness with regard to
the pillars and characteristics listed in Table 1. Summaries of the
insights gleaned from the checklist are found below, arranged in
accordance with the H-EDRM pillars (Annex S3).
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Human resources

Multidisciplinary team

Among the 10 facilities in the study, 7 employed only physicians.
Two facilities had physicians and an administrative assistant. One
facility had a staff consisting of a physician, an administrative
assistant, and a part-time nurse. The nurse managed prevention
programs and undertook regular outreach initiatives, including
vaccination campaigns. According to the respondent, the nurse’s
presence resulted in this practice referring fewer patients to the
USCA services compared with similar practices during COVID-19.

Surge capacity
OOH facilities had an emergency staffing plan that allowed for the
transfer of physicians between their facilities. Five of the six GPs


https://doi.org/10.1017/S1463423624000124
https://doi.org/10.1017/S1463423624000124
https://doi.org/10.1017/S1463423624000124

had agreements with counterparts in other facilities, which allowed
them to share a health information system (HIS) and refer patients
to one another in order to maintain continuity of care in case
of emergencies. One GP was completely independent and, if
unavailable, must refer patients to another provider on a case-by-
case basis. However, due to the shortage of physicians in the area, it
is still very challenging to find replacements.

Safety and protection of workers

All 10 respondents said that they have the necessary personal
protective equipment for basic disaster response, though the
volume of supplies varies between facilities. The six GPs reported
experiencing significant equipment shortages during the height of
the COVID-19 pandemic. Periodic health checks are required for
staff of the four OOH facilities. However, as GPs are classified as
self-employed workers, their personal health management is left to
their own discretion.

Training and education

All respondents had attended courses on principles of disaster
medicine during the pandemic. Prior to that, everyone recalled
having attended a disaster-related course but only during their
medical studies. The six GPs said they had little time for training
opportunities and four still felt unprepared for disasters. OOH
physicians advocated for a more robust training program on
H-EDRM, specifically on triage and referral procedures.

Health infrastructure and logistics

Adequate medical equipment and supplies

GP offices had neither inventoried lists of essential medications
nor a surge stock of medicines. However, all GPs had verbal
agreements with nearby local pharmacies in case of need.
Conversely, all OOH physicians reported having both inventoried
lists and a surge stock of essential medications. All respondents had
professional go-bags that allowed them to write prescriptions and
administer basic drugs.

Appropriate infrastructure

All six GP offices were located in residential units, and all four
OOH facilities were found in public healthcare buildings.
All facilities were accessible to people with disabilities, using
ramps and/or elevators in cases where the entrance was above
ground level. All facilities used a waste management system. GPs
reported that no regular architectural safety assessments were
performed outside of the founding of the office. OOH physicians
did not know whether or not regular architectural assessments
were performed. Similarly, GPs did not facilitate regular tests of
their electrical, water, and air conditioning systems, while OOH
physicians were unaware of any such tests at their facilities. None
of the facilities had separate spaces dedicated to potentially
infectious patients. Physicians in one OOH service did not have
enough furniture so that the four physicians on duty had to share
two computers and one examination table.

Incident response plan

None of the facilities had an official incident response plan with
clear instructions to follow during emergency response. One
respondent reported receiving official disaster preparedness
instructions from governmental authorities only in preparation
for big events (eg, marathons and local fairs). No formal referral
pathway agreement existed between facilities and hospitals during
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emergencies. No memoranda of understanding existed between
facilities and transportation agencies.

Health-related services

Integration of services

Emergency services (eg, suturing and IV medication administra-
tion) were not performed in GP facilities. However, OOH facilities
were equipped for the management of emergency procedures,
including advanced life support. Initial management of acute
exacerbation of chronic conditions, including mental health issues,
was possible in all offices. All facilities were able to provide direct
referral pathways for time-sensitive essential services (eg, contra-
ception, abortion, and HIV testing), specialist consultations, and
palliative care. However, referral pathways were not formalized,
and the methods for choosing them were different at each facility.

Community H-EDRM capacities

Community engagement

Only the GP facility employing a nurse had a proactive outreach
initiative. The nurse scheduled regular checkups for patients and
disseminated information about vaccinations. All GPs had a roster
of high-risk patients who were qualified to receive primary care via
house calls. However, due to physicians’ heavy workloads, intervals
between visits are irregular, and house calls are done for curative
rather than preventative reasons. No community engagement
activities occurred in OOH facilities.

Patient and household preparedness

Respondents reported that discussions with patients about
household preparedness strategies are rare. However, all physi-
cians mentioned that, especially after COVID-19, encounters with
patients generally include instructions on how to keep stock of
essential medications. Some respondents said that before COVID-19,
bulk prescriptions were uncommon, but now prescriptions are
written to disburse two months’ worth of medication at a time.

Info and knowledge

Vulnerability and capacity assessment

All GP facilities performed assessments based on health-related
dimensions of vulnerability to identify patients that may have
limited capacity to cope with the disruption of access to basic
resources (eg, elderly and people with disabilities). Proactive,
interdisciplinary assessments of vulnerability that include social
factors and barriers to access health services were not systemati-
cally performed, and there were no disaster-specific tools used for
vulnerability/capacity assessment. OOH facilities did not carry out
any patient vulnerability assessments.

Integration with public health functions

No facilities reported the existence of clear standard procedures for
integrating primary care and public health functions. During the
pandemic, essential public health functions were generally
performed by the USCA services, which managed contact tracing,
triaging, and patient monitoring at home. The common digital
platform allowed sharing of patient data among public health and
USCA services. However, GPs complained that the platform was
not designed to allow them to follow up on what was done by the
USCA services. In the respondents’ opinions, public health services
were overwhelmed and struggled to manage suspect cases, while at
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the same time, GPs were equally overwhelmed yet with little access
to basic diagnostics and limited decision-making authority.

Research for H-EDRM
All 10 respondents said that they had never taken part in any
research project on H-EDRM.

Health information system

Four out of six GPs used a cloud-based HIS. The remaining two
used a local database and transferred data between computers
through portable devices. All GPs had access to digital platforms
for prescribing special medical equipment. Even though these
platforms have streamlined processes, they are rarely integrated
with each other. During the pandemic, GPs could digitally send
prescriptions to pharmacies directly, and the drugs would later be
delivered home to patients. This initiative was interrupted after the
pandemic in almost all offices due to privacy issues. OOH facilities
used digital HISs, but the information is not sharable and remains
siloed in each facility’s database. There was no system for sharing
electronic patient data between any of the facilities in the study and
other healthcare providers.

Risk communications

Coordinated communication strategies

All respondents stated they issue risk communication in
accordance with directives of the public health authority.
However, during the acute phase of the pandemic, there was a
lack of clear communication strategies, with local health depart-
ments issuing contradictory information. GP facilities communi-
cate with their patients through the Internet (eg, emails, messaging
services, and social media). There was no specific strategy for risk
communication with patients who lacked Internet access or who
experienced language barriers.

Discussion

This study describes the scientific process through which an
operational checklist was developed to evaluate PHC all-hazards
disaster preparedness and how this checklist was tested in a group
of primary care facilities in an Italian province. The cornerstone of
the methodology was based on the results of a systematic literature
review on PHC disaster preparedness. These were enriched by
recommendations and inputs from experts in the field of disaster
management and PHC, with the ultimate goal of translating the
H-EDRM framework’s precepts into a practical product.

PHC all-hazards preparedness has historically been assessed
using the Hospital Safety Index (HSI) (World Health Organization
and Pan American Health Organization, 2019). However, some
PHC-specific characteristics are not captured by the HSI (Lapcevi¢
et al., 2019). Recent qualitative research calls for the development
of evaluation instruments that are specific to PHC (Lamine ef al.,
2023). This study’s operational checklist focuses on characteristics
peculiar to PHC during disasters, including workforce, community
engagement, and service delivery, and is consistent with the body
of literature on the topic (Schroeder, 2017; Burns et al., 2020;
Frieden et al, 2023). Administrating the checklist in the style
of an interview proved to be a useful and efficient way to obtain
critical information, comments, and additional observations that
enriched the assessment process. Thus, the checklist offers a
practical instrument for assessing and enhancing PHC disaster
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preparedness and for improving coordination, planning focus,
and funding allocation.

The testing of the checklist revealed three critical areas for
improvement in the studied setting: (1) the composition of teams
at the primary care level, (2) the lack of integration of primary care
services into the broader health system, and (3) the lack of
awareness on H-EDRM principles.

Although having an interdisciplinary staff in the primary care
setting results in better patient outcomes (Pullon et al., 2016) and
more effective disaster preparedness (Wyte-Lake et al., 2016),
the primary care facilities in the study still largely operate using the
traditional physician-centric care model, a finding that is
consistent with previously published studies in the country
(Armeni et al., 2014; Gualano et al., 2018; Garattini et al., 2020).
The lack of multidisciplinary teams limits accessibility to primary
care, incentivizing health seekers to go directly to tertiary care
centers during disasters, which resulted in the overburdening of
hospitals during the recent COVID-19 pandemic (Garattini et al.,
2020; Johansen et al., 2021). The lack of multidisciplinary teams
also limits the ability of primary care physicians to engage in
community outreach initiatives (World Health Organization,
2021) and conduct all-hazards risk assessments to identify the
most vulnerable categories of individuals. During the acute phase
of the pandemic, proactive community engagement was key to
granting continuity of care and improving risk communication.
However, in Italy, nongovernmental organizations or community
networks often stepped in to perform these functions because the
primary care system was overwhelmed (Kumpunen et al., 2022;
Parotto et al., 2023).

These physician-centric primary care facilities have no digital
integration with one another or other parts of the health system
(higher care facilities, pharmacies, public health bodies, etc.). Few
facilities engaged with patients through digital means (eg, remote
consultations and electronic prescriptions). Other studies cor-
roborate this lack of integration of services (Torri et al., 2020;
Parotto et al., 2022) and posit that it was a relevant factor in the
spread of the pandemic in Italy (Armocida et al., 2020), as well as in
many other countries globally (Kinder et al, 2021). In order to
improve the response to COVID-19, the Italian health authority
took steps to make the system more integrated, building common
digital platforms and instituting shared protocols and guidelines.
However, these advances were seen as one-off responses to the
crisis, and rather than being further developed to improve primary
care preparedness strategies, they were rolled back after the crisis
phase ended (Vainieri et al., 2020; Kumpunen et al., 2022)

A general lack of awareness of basic disaster principles emerged
during the interviews. No facility performed regular hazard risk
assessments in collaboration with local disaster managers, and
no incident response plans were in place. No facility had ever
taken part in drills with other community services. There was no
awareness of H-EDRM-designated primary care tasks and
competencies. These findings are consistent with previous findings
in the literature that suggest that primary care professionals are
seldom aware of their role in disaster management (Burns ef al.,
2019). On the same note, disaster management planners rarely
include primary care professionals in H-EDRM plans (Johansen
et al., 2021; Kinder et al., 2021). Patient outcomes would benefit
from primary care cadres having a clearer definition of their roles
and responsibilities in H-EDRM (Burns et al., 2015; World Health
Organization 2022). More training opportunities, also in the form
of simulations and drills involving primary care professionals,
should be organized. Moreover, there should be more scholarly
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research focusing on how to improve primary care and its role in
H-EDRM so that effective reforms to the system can be instituted
(Cegolon et al., 2017; Kurotschka et al., 2021).

The accuracy of the checklist’s results is confirmed by Italy’s
Recovery and Resilience Plan (Governo Italiano, 2021), which also
highlights the need for more interdisciplinary teams at the primary
care level and further integration of the national health system. We
recommend that further reform of the Italian system fully integrate
PHC into the country’s H-EDRM and for more opportunities for
primary care professionals, public health authorities, and disaster
planners to collaborate on preparedness strategies.

Limitations

The study presents several limitations with regard to both the
methodology used for the development of the checklist and its
testing. First, the checklist focuses on two out of the three main
PHC components according to the WHO definition: the practical,
service delivery level of PHC and the community engagement.
It does not address the assessment of the policy-level aspects of the
PHC integration in the H-EDRM. The policy-level checklist
questions have been developed specifically for PHC and will be
tested in a later study. Second, with more research, the checklist
could be developed into a more robust, weighted assessment tool
encompassing other aspects that may have not been captured yet
(eg, ecological sustainability of health facilities) (Armocida et al.,
2022). Lastly, further research should focus on how other primary
care professionals (eg, pharmacists) prepare for disasters and
integrate their service delivery in a whole-of-health system
approach with other professionals. Their role is gaining increasing
relevance in H-EDRM (Watson et al., 2020).

To the best of the authors’ knowledge, this is the first study
targeting PHC all-hazards disaster preparedness assessment.
However, this study describes the first use and testing of the
checklist and focuses solely on the evaluation of the preparedness
of practices in a Northern Italian province, using a limited sample
size. The findings of the study cannot be generalized to all Italian
primary care facilities, but the study can be replicated in
other settings, including those with different healthcare models
(eg, hospital-centric versus primary care-centered).

Conclusion

This study showed the process by which an operational checklist
for assessing PHC disaster preparedness was developed in order to
best reflect H-EDRM precepts. It was then tested to see how well it
identified areas for improvement in all-hazards disaster prepar-
edness in a province in Northern Italy. It identified three critical
areas for strengthening the role and effectiveness of PHC disaster
preparedness in the province that are in line with current reforms
enacted on the brink of the pandemic. Hence, this checklist may be
useful to identify disaster management-specific recommendations
and should be further elaborated to encompass other novel aspects
(eg, environmental health). Working toward this ‘whole-of-health
system’ approach in H-EDRM, deeply rooted in PHC, will make a
substantial contribution to reaching health security and health
for all.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/51463423624000124.
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