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A B S T R A C T

Background: Türkiye is a country that faces many disasters, especially earthquakes and floods,
which have serious short- and long-term consequences for public health. The importance of dis-
aster risk reduction activities in building resilience before a disaster strikes is increasingly rec-
ognized. Furthermore, resilience assessment is considered to be the starting point for these ac-
tivities. However, there is a substantial gap in the scientific evidence on systematic assessments
of the resilience of the public health system and also a serious lack of activities to strengthen the
system against disasters in Türkiye.
Aim: Using a Scorecard methodology, the study aimed to systematically assess the resilience of
the public health system in Türkiye by examining key indicators related to disaster risk manage-
ment and preparedness, and subsequently to recommend priority actions. A systematic assess-
ment of resilience can provide the scientific evidence needed to identify weaknesses in the sys-
tem. Furthermore, identifying priority actions based on this evidence allows progress to be made
towards strengthening the system.
Methods: This mixed-methods study was conducted in two separate regions of Türkiye with the
highest earthquake (Esenler/Istanbul) and flood risk (Ortahisar/Trabzon). Based on the Score-
card methodology, two-stage workshops (online and face-to-face) were held. During the online
stage, qualitative data were collected by interviewing participants about their evaluation of the
situation in the counties regarding the Scorecard indicators, and quantitative data were col-
lected through scoring. In the face-to-face stage, strategies were developed to improve the re-
silience of the public health system. Quantitative data were expressed with numbers and per-
centages, and thematic analysis was utilized for qualitative data analysis.
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Results: The lowest scoring indicators were as follows (Esenler and Ortahisar, respectively): ad-
dressing mental health needs associated with disasters (2.17 ± 1.29; 2.27 ± 1.16), resilience
of key healthcare facilities (2.22 ± 0.55; 2.91 ± 1.08), and protection and identification of
ecosystem services (2.39 ± 1.04; 2.13 ± 1.49). In this study, participants recommended in-
creasing the resilience of the public health infrastructure and improving human resources and
ecosystem services to ensure the resilience of the public health system.
Conclusions: The study found that the weakest areas in terms of public health system resilience
were the seismic safety and infrastructure of health facilities, the capacity of disaster-related
mental health services, and disaster-related ecosystem services. To improve the resilience of
public health systems, it is essential to strengthen these areas of weakness and ensure collabora-
tion between all stakeholders in the system. The identification of weaknesses in the study has
guided the determination of priority actions to build a baseline of resilience. In addition, the re-
sults of the study have highlighted priority areas for investment to improve disaster response
and the overall health of the population in the context of disasters.

Funding
This research was funded by the WHO and supported by The Scientific and Technological Research Council of Türkiye (TUBITAK)

for its conduction in Türkiye.

1. Introduction
Disasters triggered by natural hazards and man-made disasters are sudden events that create challenges for humankind, causing

great harm and property destruction [1]. Historically, the disaster management cycle (Fig. 1) focused on response and recovery activi-
ties. However, towards the end of the 20th century, the importance of being well prepared for disasters became better understood. As
a result of this new understanding, the focus of disaster management has shifted considerably toward disaster risk reduction (DRR)
activities [2,3]. The fundamental point of DRR is analyzing and managing the root causes of disasters and disaster risks to lower the
potential of an event's disastrous consequences on all aspects of human life, economic loss, and public health [4].

Disaster risk reduction and healthcare always complement and support each other and underlie the Health Emergency and Disas-
ter Risk Management (Health-EDRM) Framework [5,6]. This framework has communal goals with the Sendai Framework (2015),
which is a non-binding agreement accepted by the United Nations and aimed at significantly decreasing disaster risks including
health-related risks and improving community health [5,7].

The importance of this association is because disasters directly affect public health, resulting in injury, acute disease, and mental
trauma in a short time. Additionally, disasters may have long-term impacts on public health and cause displacement of communities,
environmental contamination, air pollution, infrastructure damage, and disruptions in healthcare services [8]. Reducing the short-
and long-term impacts of disasters and mitigating further harm is a key responsibility of the public health system [9]. To maintain
public health services in the event of a disaster, the public health system must be prepared and resilient [10]. According to the most
commonly used definition, public health system resilience is the ability of health stakeholders, institutions, and communities to pre-
pare for and respond effectively to a crisis, to sustain essential services throughout the crisis, and to reorganize as necessary on the ba-
sis of lessons learned during the crisis [11]. Health system resilience is vital in dealing with all kinds of catastrophic events and disas-
ters [12,13].

1.1. The Health Emergency and Disaster Risk Management (Health-EDRM) System in Türkiye
The Marmara earthquake (1999), which occurred in the region with the highest population density and where the country's most

important industrial centers are located, was a turning point in the structuring of the Health Emergency and Disaster Risk Manage-
ment (Health-EDRM) System in Türkiye. Until this earthquake, “disaster management” had covered damage recovery and reconstruc-

Fig. 1. Disaster management cycle [2].
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tion activities after disasters, while on the other hand, preparedness and risk reduction activities had not been adequately considered.
The Marmara earthquake pushed Health-EDRM to be phase-inclusive, rather than focusing on the response. In line with this new un-
derstanding, that is, being well prepared for and resilient to disasters, the National Medical Rescue Teams (UMKE) (2004) and the Dis-
aster and Emergency Management Presidency (AFAD) (2009) under the Ministry of the Interior were established [14,15]. Having a
centralized structure throughout the country, Health-EDRM is carried out under the responsibility of these two organizations, within
the response framework and disaster risk reduction (DRR) plans made on a national and regional basis.

There is growing recognition of the importance of disaster risk reduction activities in building resilience before a disaster hits [3].
Furthermore, the starting point for these activities is considered to be the assessment of resilience [16]. However, while preparation
for and response to disasters are being reinforced in Türkiye, there remains a substantial gap in the scientific evidence on systematic
assessments of public health system (PHS) resilience. In addition, there is a serious lack of activities aimed at strengthening the system
against disasters in the country. Given that the resilience of the PHS includes the ability to mitigate vulnerabilities, respond to shocks
without significant disruption to public order, and recover quickly, this gap is of the utmost importance.

Assessing resilience is crucial if communities want to pursue progress toward resilience and prioritize their actions accordingly.
Although there is some confusion about how to assess resilience, this can be achieved by providing a systematic process using a struc-
tured tool [16]. In this study, a Scorecard methodology was followed for this purpose, and the United Nations Public Health System
Resilience Scorecard (Scorecard) was used for the first time in Türkiye. The aim of the study was to assess the resilience of the PHS to
disasters and identify priority actions to improve it. Thereby, the study also sought to address the gap identified above. As a result of
this systematic assessment, the weaknesses of the PHS were highlighted, and the actions needed to strengthen these weaknesses were
identified and prioritized. In this respect, the study has the potential to contribute to improving the resilience of the PHS.

Regarding the risk of disasters in Türkiye, earthquakes are the first and foremost due to the country's location in the active seismic
zone of the Mediterranean-Alpine region. The recent Kahramanmaraş earthquake of February 6, 2023 was the biggest disaster in
Türkiye in the last century. It affected about one-eighth of the country's surface area, killed more than 50,000 people and damaged
more than half a million buildings [17,18]. The second largest earthquake in the history of the Republic of Türkiye was the Marmara
earthquake of 1999. According to official figures, the 7.4 magnitude earthquake affected approximately 14.5 million people, with
18,374 deaths, 36,948 injuries and 93,618 buildings severely damaged. Furthermore, the 2011 Van earthquake (magnitude 7.2), with
a death toll of 644 people, and the Elazığ earthquake (magnitude 6.8), which caused the death of 41 people and injured 1631, are
among the most significant disasters in Türkiye in recent times [19]. Flooding is the second most common disaster in Türkiye. Accord-
ing to the EM-DAT database, there have been 20 floods since 2000 and 364 people have died in these disasters [20]. For this reason,
the study was carried out in Istanbul/Esenler, one of the most earthquake-prone regions of Türkiye, and Trabzon/Ortahisar, a region
with a high risk of flooding.

This study is part of a broader project funded by the WHO titled “Systematically identifying and evaluating strategies for strength-
ening community resilience across multiple communities and countries” where the knowledge and experiences of people living,
working, and researching in local communities is used to identify actions for mitigating the impact of future disasters, thereby provid-
ing the local perspectives required to develop generalizable and translatable strategies to “build back better” and strengthen commu-
nity resilience.

2. Methods
2.1. Design

In the study, a concurrent embedded mixed-methods approach was employed, and two-stage workshops (online and face-to-face)
were conducted in two counties: Esenler (Istanbul) and Ortahisar (Trabzon). This design allows for the simultaneous collection of
quantitative and qualitative data, typically with a primary focus on one type of data [21,22].

In line with the study's objectives, the online phase involved assessing the resilience of the PHS to disasters and identifying their
weaknesses quantitatively using the scorecard. This quantitative data formed the core of the study. Alongside the scorecard's imple-
mentation, semi-structured interviews were conducted to gather participants' insights on their counties' situation, ensuring accurate
and appropriate scoring. These interviews offered a deeper understanding to complement the quantitative findings. In the face-to-face
phase, identified weaknesses (scorecard items scoring below 3.5) were addressed, and actions for improvement were proposed. In this
respect the qualitative data were used to support and to extend the quantitative data (Fig. 2).

2.2. Data collection tool
In this study, the Disaster Resilience Scorecard for Cities: Public Health System Resilience-Addendum (United Nations Public

Health System Resilience Scorecard) was used as a data collection tool. The addendum (Scorecard) was developed by the United Na-
tions Office for Disaster Risk Reduction (UNDRR) with the support of the WHO to remedy the shortcomings of the Disaster Resilience
Scorecard for Cities, which does not adequately address disaster-related public health issues. The Scorecard contains 23 questions/in-
dicators ranking the level of risk management and preparedness, each rated from 0 to 5, where 5 indicates the best practice [23].

It is widely acknowledged that self-assessment of the PHS is vital in order to be ready and able to respond to disasters [16]. Score-
card indicators allow stakeholders to gauge how resilient the PHS is to disasters including pandemics. Scorecard implementation also
provides a platform for dialogue between stakeholders from different PHS sectors and creates a common understanding and vision
among them to strengthen PHS resilience [23,24]. The Scorecard was implemented through workshops.
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Fig. 2. Study flow chart.

2.3. Selection and description of participants
The term “public health system” includes health services and non-health services on which healthcare may be significantly reliant.

Examples of health services include, but are not limited to, nursing homes, public health departments, health laboratory facilities,
supply and distribution systems for pharmaceuticals, medical devices and equipment, environmental health systems, water and sani-
tation systems, and emergency management control centers. Non-health services include energy, water, communications, roads, and
community awareness services, etc. [24]. Accordingly, this study used purposive sampling, with the aim of bringing together the dif-
ferent disciplines that make up the PHS in Esenler and Ortahisar. Having been working in the current position for at least six months
and volunteering to participate in the research were selected as inclusion criteria for the sample. No exclusion criterion was used in
the study.

The authorized persons, who were unit supervisors in their institutions, were invited through personal visits and official letters of
invitation one month before the face-to-face workshop. These officials numbered 30 for Ortahisar and 29 for Esenler (both counties
have a similar PHS structure; however, there are no nursing homes in Esenler), and in both counties, 28 of the invited participants at-
tended the workshops (participation rate 93 % and 96.5 %, respectively).

Participants of the Esenler workshop were employed as follows: Municipality (5), Provincial Health Directorate (13), Universities
(2), AFAD (5), Telecommunications (2), and UMKE (1). Eighteen of the participants attended both online and face-to-face workshops,
while ten participants only attended face-to-face workshops.

Participants of the Ortahisar workshop were employed as follows: Municipality (3), Provincial Health Directorate (11), Universi-
ties (4), AFAD (5), nursing home (1), fire brigade (1), Red Crescent (1), and UMKE (2). While 17 of the officials participated in both
stages, six participants only attended the online stage and five participants only participated in the face-to-face stage.

2.4. Data collection
2.4.1. Online stage

In the online stage, quantitative data were obtained by scoring on the Scorecard. In this stage, qualitative data were gathered to
unpack the reasons behind the obtained scores. Three steps were taken for scoring each indicator. Firstly, the indicator was read and
explained (PŞ). The Scorecard has a specific explanation for each indicator, as well as specific scoring instructions for each of them.
During the scoring, the relevant explanation and specific scoring instructions for each indicator were explained to the participants. No
instructions were used other than the specific instructions contained in the Scorecard itself. Secondly, a semi-structured interview was
performed to explore participants’ opinions about the situation of the county regarding the indicator (PŞ), and lastly, participants
were asked to individually give the score they deemed appropriate for the county (PŞ).

The semi-structured interviews were held to understand the situation of the counties regarding the Scorecard indicators and to en-
sure the most suitable/accurate scoring. Participants were interviewed as a group to allow them to listen to other participants’ expla-
nations. This group dynamic was important as participants came from different disciplines and each participant had knowledge about
the indicators related to his/her own discipline. Therefore, during the interview, each participant was asked to explain their knowl-
edge and experiences regarding the indicator being scored. Questions such as “in relation to this indicator, in your view, what is the
status of Ortahisar/Esenler and what kind of activities are being carried out in Ortahisar/Esenler?” were asked. After each participant
had expressed their knowledge and experience regarding the indicator, the whole group was asked if they had anything else they
wanted to say. After this group interaction and information exchange, participants individually marked the score they deemed to be
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appropriate on the scoring forms distributed by the researchers. Participants who could not decide which score was appropriate for
any indicator after the group interaction were allowed not to score. The given scores were manually entered into the data set by the
researchers and the average scores were calculated.

Interviews were audio recorded and transcripts were generated from these qualitative data. Two of the researchers (IT, PŞ) repeat-
edly read the transcripts for data coding to produce themes representing the core meaning of the participants’ statements. Following
this, the transcripts were translated into English. The quality assurance of the translation of the transcripts was conducted by an out-
sourced linguist fluent in both Turkish and English.

Both online stages, in Esenler and Ortahisar, were held as four separate group meetings. The meetings were held via the Microsoft
Teams online video conferencing platform, which is widely used for communication and collaboration. During the meetings, partici-
pants marked their scores on the scoring forms (in Word document format). The scoring forms contained the items and the scoring
ranges (from 0 to 5 for each of the items). Participants then returned the forms to the researchers and the scores were transferred to an
Excel file by the researchers.

For these meetings, breakout groups were created by ensuring the presence of at least one official from AFAD, County Municipal-
ity, and County Health Department in each group to achieve the best possible group interaction and information exchange during
scoring. Through the creation of the breakout groups, the aim was to gain certain advantages, such as enabling people to express their
opinions more easily, providing them with more opportunities to talk, and enabling them to use their available time more efficiently.
The online meetings were held on four different days in the week before the face-to-face workshop. Face-to-face workshops were held
on November 3, 2021, in Ortahisar/Trabzon and on November 17, 2021, in Esenler/Istanbul.

2.4.2. Face-to-face stage
The aim of the face-to-face stage was to develop and prioritize strategies and actions to increase the resilience of society and the

public health system to disasters, based on the results of the scoring in the online stage. According to the Scorecard methodology, par-
ticipants can develop action plans for all indicators or only for those indicators that score below a certain criterion [24]. As it was con-
sidered a priority to develop action plans for the weakest areas, it was found appropriate to address items with low scores. Further-
more, it was taken into account that building the resilience of society at the highest possible level is one of the main objectives of the
Turkish National Development Plan [25]. In addition, considering that five points reflects best practice for the Scorecard indicators,
four and five points were regarded as target levels [23]. Thus, in the face-to-face stage, the weaknesses of the PHS in terms of indica-
tors scoring below 3.5 were discussed and priority actions were identified for these indicators.

In this stage, breakout groups were formed by focusing attention on ensuring that those in the same group were at the online stage
and that people in subordinate–superior positions were not combined. The results obtained from the group discussions were then pre-
sented to the whole group by a representative from each breakout group. After the presentation, all participants’ opinions and sugges-
tions were received. One person (other than the attending officials) was assigned to write down the discussions for each group; this
person also recorded the discussions held in the plenary sessions. In this stage, actions with the highest impact and benefit and the
lowest cost were evaluated as the most prioritized actions [26].

2.5. Sites description
The study was carried out in a county of Istanbul, one of the provinces with the highest earthquake risk, and in a county of Trab-

zon, one of the provinces with the highest flood risk (Esenler and Ortahisar respectively) (Fig. 3).

2.5.1. Esenler/Istanbul
Istanbul is the industrial, manufacturing, and financial center of Türkiye, and approximately one-fifth of the country's population

(15.8 million) lives in Istanbul [27]. Due to its geographical location, Istanbul may face many disasters. One of the most destructive of
these disasters is earthquakes, and due to the tension on the faults recently, the possibility of a large-scale earthquake that will affect

Fig. 3. Map of the workshop sites.
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Istanbul is increasing [28]. Esenler is among the most vulnerable of Istanbul's 39 counties to a possible earthquake [29]. Conse-
quently, it was deemed appropriate to conduct the workshop in Esenler, as it is among the counties with the highest disaster risk.

2.5.2. Ortahisar/Trabzon
Trabzon is located in Türkiye's rainiest region, which is named the Eastern Black Sea Region. Due to the region's mountainous

structure, heavy precipitation, and melting snow in the spring, disasters triggered by natural hazards such as floods and landslides are
common in this region [30]. Trabzon has 18 counties, and the workshop was held in Ortahisar, which is the most populated county
and where about half (334,228) of Trabzon's population lives [31].

2.6. Data analysis
The average scores given by the participants for the Scorecard indicators were processed using Microsoft Excel version 2013. Data

saturation was considered to have been achieved when all participants had expressed their views on the indicator under discussion
and expressed a wish to continue with the scoring.

Qualitative data were analyzed using the method of thematic analysis in six steps: data familiarization, initial coding, theme de-
velopment, theme review, theme definition, and reporting the findings. Thematic analysis is an adaptable qualitative analysis tech-
nique that enables researchers to investigate participants’ perspectives [32]. In the analysis, the audio file of the recorded interviews
was listened to repeatedly to familiarize the researchers with the depth and breadth of the data content, and the recordings were then
transcribed. Next, for open coding, the transcripts were read through a number of times and units of meaning were extracted and cap-
tured as codes [33]. In the next step, the sentences or paragraphs were coded according to their content and the meaning hidden in
them. By placing the codes side by side in terms of similarities and differences, sub-themes and finally themes were created. To en-
hance the rigor of this study, two researchers (IT, PŞ) independently analyzed the themes. Afterward, the two researchers met to dis-
cuss and reach a consensus on the themes.

Ethical approval
Ethical approval for this study was given by the Trabzon University Social and Human Sciences Research and Publication Ethics

Committee with the number E−81614018-000-662 (July 13, 2021). All participants were informed prior to the online stages that a
voice recording would be made during the interview, and that participation was voluntary.

3. Results
3.1. Online stage
3.1.1. Quantitative data

Workshops were organized in Esenler and Ortahisar with 28 participants each. 75.0 % of the participants were male. 30.36 % of
the participants worked in the emergency management sector and 33.93 % in the health sector. Information about the workshop par-
ticipants and their disciplines is presented in Table 1.

When the five indicators with the lowest scores for the counties were evaluated, it was found that items regarding identification of
ecosystem services (A5.1; Esenler = 2.39 ± 1.04; Ortahisar = 2.13 ± 1.49), addressing mental health needs associated with disas-
ters (A7.2; Esenler = 2.17 ± 1.29; Ortahisar = 2.27 ± 1.16), availability of funding to address public health impacts of disasters
(A3.1; Esenler = 2.56 ± 0.86; Ortahisar = 2.83 ± 0.98), and resilience of key healthcare facilities against disasters (A4.1; Esen-
ler = 2.22 ± 0.55; Ortahisar = 2.91 ± 1.08) were among the items with the lowest scores for both counties. In addition to these

Table 1
Demographic information about workshop participantsa.

Demographic information Ortahisar (n = 28) Esenler (n = 28)

Online In person Both Total In person Both Total

Gender
Male 5 (17.86) 2 (7.14) 12 (42.86) 19 (67.86) 9 (32.14) 14 (50) 23 (82.14)
Female 1 (3.57) 3 (10.71) 5 (17.86) 9 (32.14) 1 (3.57) 4 (14.29) 5 (17.86)
Sector
Academic 2 (7.14) – 1 (3.57) 3 (10.71) 1 (3.57) 1 (3.57) 2 (7.14)
Private – – – – – – –
Government 3 (10.71) 5 (17.86) 16 (57.14) 24 (85.71) 9 (32.14) 17 (60.71) 26 (92.86)
Non-profit 1 (3.57) – – 1 (3.57) – – –
Role/discipline
Emergency management 2 (7.14) 3 (10.71) 4 (14.29) 9 (32.14) 2 (7.14) 6 (21.43) 8 (28.57)
Environmental health – – 2 (7.14) 2 (7.14) – 3 (10.71) 3 (10.71)
School administrator 2 (7.14) – 1 (3.57) 3 (10.71) 1 (3.57) 1 (3.57) 2 (7.14)
Food supply or logistics 1 (3.57) 1 (3.57) – 2 (7.14) – 3 (10.71) 3 (10.71)
Healthcare 1 (3.57) 1 (3.57) 7 (25) 9 (32.14) 5 (17.86) 5 (17.86) 10 (35.71)
Other – – 3 (10.71) 3 (10.71) 2 (7.14) – 2 (7.14)
a Percentages are based on the total number of participants. Online: Online workshop participants only, In Person: In-person workshop participants only, Both: Both

online and in-person workshop participants.
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items, the indicator related to resilience of the public health infrastructure (A8.1; Esenler = 2.22 ± 0.55; Ortahisar = 3.39 ± 1.03)
in Esenler and the indicator related to communities’ understanding and being able to fulfil their roles in maintaining public health re-
garding disasters (A7.1; Esenler = 2.94 ± 0.73; Ortahisar = 2.96 ± 1.22) in Ortahisar were determined to be among the lowest
rated indicators (Table 2).

3.1.2. Qualitative data
In this section qualitative data from the study are presented based on the indicators with the lowest score (Table 3). Using the

Scorecard structure, participants reported on the weaknesses of the public health system regarding disasters. The key themes, which

Table 2
Disaster Resilience Scorecard for Cities: Public Health System Resilience – Addendum (Scorecard) Indicator scores.

Ref Ortahisar Esenler

n Mean ± SD n Mean ± SD

A1.1 23 3.65 ± 0.83 18 3.11 ± 0.47
A2.1 23 3.78 ± 0.74 18 3.67 ± 1.24
A2.2 22 3.27 ± 0.88 18 3.72 ± 1.41
A2.3 23 2.96 ± 0.77 18 2.56 ± 1.15
A3.1 23 2.83 ± 0.98 18 2.56 ± 0.86
A4.1 23 2.91 ± 1.08 18 2.22 ± 0.55
A5.1 23 2.13 ± 1.49 18 2.39 ± 1.04
A6.1 23 3.17 ± 1.07 18 3.67 ± 0.84
A6.2 23 3.48 ± 1.27 18 4.17 ± 0.86
A6.2.1 23 3.65 ± 1.3 18 3.78 ± 0.94
A6.2.2 23 4.09 ± 1 18 4.28 ± 0.83
A7.1 23 2.96 ± 1.22 18 2.94 ± 0.73
A7.1.2 20 3.8 ± 0.95 18 3.39 ± 0.5
A7.2 22 2.27 ± 1.16 18 2.17 ± 1.29
A8.1 23 3.39 ± 1.03 18 2.22 ± 0.55
A8.2 22 3.68 ± 1.09 18 3.89 ± 0.83
A8.3 23 3.39 ± 0.94 18 3.11 ± 0.47
A9.1 23 4.0 ± 1.17 18 2.78 ± 0.88
A9.2 23 4.17 ± 1.03 18 3.17 ± 1.25
A9.3 22 3.73 ± 1.39 18 3.11 ± 1.41
A9.4 23 3.57 ± 1.12 18 4.61 ± 0.61
A10.1 23 3.09 ± 1 18 3.78 ± 0.94
A10.2 23 3.43 ± 1.16 18 3.83 ± 1.29

SD: standard deviation.

Table 3
Narratives of participants about Scorecard indicators.

Indicator/Participants Narratives

A5.1 AFAD,
Esenler

“We observe that efforts to identify and protect these ecosystem services are minimal.”

Municipality, Esenler “… more precisely, to create the green texture in the ecosystem, our Mayor started an urban transformation project.”
Doctor,
Ortahisar

“The suitability of constructions for the ecosystem is not taken into account, constructions continue in river beds …… Unauthorized,
unplanned constructions in rural areas disturb the ecological balance.”

Municipality, Ortahisar “I can say that we are very actively carrying out projects such as a park project in each of our neighborhoods to increase green areas.”
A7.2 Psychological

Counselor, Esenler
“There are not enough specialist psychiatrists, specifically in the Esenler county, …. In case of disaster, there will be a greater need for
mental health workers.”

Doctor,
Ortahisar

“Mental health services are adequate at small scales, but not sufficient for large-scale disasters.”

A4.1 Municipality,
Esenler

“Most of the Family Health Centers, 80 % and above, are located downstairs in old buildings, buildings that are not compliant with the
earthquake code in the current legislation, and I think these would likely not survive during a potential earthquake or related disaster.”

Municipality,
Ortahisar
UMKE,
Ortahisar

“… all health institutions in the county comply with the zoning laws. They may be appropriately constructed for disaster situations but
not positioned considering disaster possibilities. There are also health facilities built according to the old regulations in the county.” …
“Even if these institutions themselves were not affected in a disaster, transportation routes would be blocked.”

A3.1 UMKE,
Ortahisar

“In terms of financing, I do not know if there is a budget allocated by the hospitals or set aside by the health directorate. I am not aware
of such a budget. There is no such budget as far as I know. However, in case of need, a quick transfer is provided from the central
budget.”

UMKE,
Esenler

“At the moment, although there are some funding mechanisms, they are things that have to be used either through the governorate or
with the funding approval of the Ministry of Health. So I think there are problems with setting up county-specific funding or using it.”

A8.1 AFAD,
Esenler

“Actually, as hospitals, yes, but health and family health centers do not have resilient infrastructures”.

A7.1 Emergency physician,
Ortahisar

“Considering the level of education …. awareness is at a minimum level …… there are those in society who are seriously indifferent to
this issue and there are those who are aware.”
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represent the most frequently discussed challenges, are as follows: (1) deficiencies in the identification and protection of the ecosys-
tem, (2) inadequate disaster-related mental health services, (3) non-resilient critical healthcare facilities, (4) lack of defined and
available funding for disaster-related public health issues, (5) weakness of the public health infrastructure, and (6) ineffective com-
munity engagement in maintaining public health in relation to disasters.

3.1.2.1. Deficiencies in the identification and protection of the ecosystem. With regard to ecosystem services, the general view among
participants in both workshops was that ecosystem services are not adequately defined and protected. Some participants expressed
this situation by saying “we are busy with different priorities.” In addition, in the Ortahisar workshop, it was pointed out that the risk of
flooding in the region has increased due to inadequate protection of the ecosystem, especially due to unauthorized construction in
rural areas and construction in stream beds. In response to these views, municipal officials gave information regarding their activities
to protect the ecosystem, such as “protecting the water basin” and “supporting agricultural activities.”

3.1.2.2. Inadequate disaster-related mental health services. Considering mental health needs in the context of disasters, most partici-
pants defended the view that “mental health needs are considered of secondary importance”. During the discussions, although officials
from AFAD and UMKE reported that there were increasing efforts to improve psychosocial support for disaster-related mental
health problems, particular attention was drawn to “the inadequate capacity of mental health services” and “the lack of mental health-
care providers” in this area. The inadequate inclusion of mental health needs in disaster planning was also highlighted as a major
challenge.

3.1.2.3. Non-resilient critical healthcare facilities. In the Esenler workshop, it was noted that although the new buildings comply
with earthquake regulations, the existing building stock is not earthquake resistant. It was noted that there are a large number of
old health facilities in the county that were built according to the old zoning laws. The risk of earthquakes was mentioned in
particular, and it was explained that most family health centers are not strong enough to continue their services after an earth-
quake. Furthermore, a large number of family health centers are located under buildings that could be at high risk of collapse. In
Ortahisar, which has a rugged terrain, the criticism was made that critical healthcare facilities are highly likely to be affected by
a possible disaster. Also, roads are likely to be affected, resulting in access problems to key health facilities.

3.1.2.4. Lack of defined and available funding for disaster-related public health issues. Participants expressed that there is no defined
budget for public health risks and impacts of disasters. It was explained that funds are transferred from the budget of the relevant
ministry or from AFAD according to the needs that arise in the event of a disaster. It was emphasized that there are some procedural
and coordination difficulties in transferring funds from the central budget.

3.1.2.5. Weakness of the public health infrastructure. Participants in the Esenler workshop felt that in the event of a disaster, the pub-
lic health infrastructure, including communications, power, clean water and wastewater, and transport-related services, would be
severely disrupted and would take time to recover. It was emphasized that, in addition to hospitals, the infrastructure of family
health centers would suffer serious damage in the event of a disaster, particularly an earthquake.

3.1.2.6. Ineffective community engagement in maintaining public health in relation to disasters. At the workshop in Ortahisar, partici-
pants shared activities aimed at ensuring that communities understand and are able to fulfil their role in the maintenance of public
health in the event of a disaster. However, it was argued that these objectives had not reached the community sufficiently. At this
point, emphasis was placed on the level of education. It was discussed that depending on the level of education in society, some
groups have a serious awareness of the role they have to fulfil, while others are quite indifferent to the issue.

3.2. Face-to-face stage
In this stage, data were gathered on the strategies developed by the participants to increase public health system resilience and

their prioritization. The priority strategies for both counties are as follows: improving the capacity of mental health services to cope
with disaster-related psychological problems, strengthening key health facilities against disasters, and identification and develop-
ment of ecosystem services related to public health. The results of this stage are summarized in Table 4.

4. Discussion
In this study, public health system resilience against disasters was evaluated within the scope of 23 indicators in the Scorecard.

The application of the Scorecard allowed public health system stakeholders to come together and to share experiences with each
other. For each indicator in the Scorecard, there are options ranging from 0 to 5. Each of these options defines a level of resilience. As
the score increases, it is assumed that the level of resilience within that indicator also increases, and 5 is considered the best level. A
decrease in the score reflects weaknesses and challenges in resilience [24]. Therefore, the quantitative data obtained from the scoring
contributed to the understanding of the strengths and weaknesses of the PHS in the face of disasters in Esenler and Ortahisar. The
study also reveals qualitative data from the discussions of PHS officials in online group meetings. As these officials are experts and ex-
perienced in the relevant areas, the qualitative data contributed to highlighting the weaknesses of the system. As a result, the study
found that the weakest areas in terms of public health system resilience were related to the capacity of disaster-related mental health
services, ecosystem services, budget planning, and the resilience of health facilities and infrastructure.

Earthquake-resistant buildings are a vital element of disaster risk reduction [34]. In the Scorecard assessment, the items related to
resilience of infrastructure and key health facilities in Ortahisar scored around 3 points and in Esenler around 2 points. These scores
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Table 4
Recommended actions.

İndicator Action

A7.2 Esenler Assemble a working group to evaluate the adequacy of the mental health service capacity in the county in case of a disaster and to eliminate
the identified deficiencies.

Ortahisar Identify and train experts and counselors who will provide mental health services in the event of a disaster.
A4.1 Esenler Ensure that an adequate number and capacity of prefabricated facilities are available to replace key health facilities with high potential for

damage.
Ortahisar Identify alternative institutions that will undertake the services of those health facilities that are likely to be affected in the event of a disaster,

and plan the capacity increase in these alternative institutions.
A5.1 Esenler Establish a working group for the identification, control, and development of ecosystem services concerning public health in Esenler county.

Ortahisar Define elements that threaten the ecosystem for the rural and central parts of the county separately, and share tasks among the public health
system stakeholders to eliminate these threats.

A3.1 Esenler Define a “disaster-related budget code” and “expenditure item” in the budget of each institution among public health system stakeholders.
Ortahisar Evaluate the adequacy of the reserve funds of institutions and organizations that are responsible for disaster response and ensure the unity of

forces in disaster response by coordinating/combining the reserve funds of the institutions in the case of possible disasters.
A8.1 Esenler Establish control mechanisms to assess and monitor the resilience of public health facilities' infrastructure against disasters.

Ortahisar Strengthening public health infrastructure in its entirety so that its services can be maintained after the “most severe” disaster scenario.
A7.1 Esenler Collaborate with well-known people who have the means to reach large populations by using up-to-date communication opportunities to raise

the awareness and sensitivity of society about their role in protecting public health before, during, and after a disaster.
Ortahisar Ensure that the local government conducts a detailed analysis of the social structure for which it is responsible, and that efforts to raise

awareness of all segments of society concerning their expected roles are carried out according to this analysis.

indicate that public health services will be significantly disrupted in the most likely and most severe scenarios. In addition, partici-
pants strongly argued that the existing building stock is not earthquake resistant. In fact, the recent Kahramanmaraş earthquake is ev-
idence of the lack of earthquake resistance of building stock in Türkiye. More than half a million buildings, including hospitals and
health facilities, were destroyed or severely damaged in the earthquakes that hit eleven provinces, causing significant financial losses.
The lack of disaster resistance of the buildings is due to the fact that they were built according to the old regulations, which do not
provide sufficient seismic resistance according to current standards [17]. The literature has identified many challenges to the imple-
mentation of building codes, such as municipalities only checking architectural plans, contractors not complying with the codes, use
of poor-quality building materials, and failure to enforce building regulations [35,36]. Nevertheless, it was shown that compliance
with modern building codes can significantly reduce property damage [37]. To ensure seismic safety, structural checks of existing
buildings and urban transformation studies are underway in the country.

In Ortahisar, which has a rough terrain, some participants drew attention to how the roads that provide access to health facilities
would be affected. Additionally, there was a general consensus among the participants that the activities of key health facilities could
be disrupted due to the impacted roads. Furthermore, as in the example of the Japan earthquake (2011), roads can be directly affected
by disasters, and also, during a disaster, evacuees can cause extreme traffic congestion [38]. In this regard, even if key healthcare fa-
cilities are resistant to disasters concerning their structural components, a significant risk may arise regarding logistics and supply
chain management. Thus, to be better prepared for disasters, both comprehensive situational assessment and risk analysis for all key
health facilities and access to these facilities in case of disaster should be considered.

The item related to ecosystem services scored around two in the study, indicating broad gaps in the detection and conservation of
relevant ecosystem services. Furthermore, the common view of participants was that there are shortcomings in identifying and pro-
tecting ecosystem services. Regarding these services, land use, urban planning and environmental management need to be given ap-
propriate focus for successful disaster risk management [39,40]. However, participants in the study said that all these ecosystem ser-
vices were largely ignored. In parallel, some studies showing that ecosystem services were deteriorating in both counties support the
participants’ views [41,42]. Ecosystem-based disaster risk reduction is accepted as the key strategy to reduce disaster-related risk, es-
pecially for coastal disasters like floods and landslides [43,44]. The counties where the study was conducted are areas of high land-
slide and flood risk. In view of this important issue, there is an important need for further studies on the identification and protection
of ecosystem services.

The Scorecard result, a score of around 2, showed that disaster-related mental health services could only be provided to a limited
proportion of the population, such as 25–50 %. Furthermore, participants explained the reasons for this situation as “insufficient ca-
pacity of mental health services”, and in particular, “lack of mental healthcare providers”. Similarly, in a study conducted with men-
tal healthcare providers after the Great East Japan Earthquake, one of the most frequently mentioned problems was human resources
[45]. Additionally, one of the weakest aspects of mental health services after the 2015 Nepal earthquake was determined as human
resources [46]. Although after the Marmara earthquake, the importance of mental health problems related to disasters became better
understood, after the Van earthquake there were still some problems, such as a lack of coordination in mental health services [47].
This situation shows that evaluating mental health service capacity and eliminating existing deficiencies are vital for improving disas-
ter-related mental health services.

Investing in disaster risk reduction (DRR) is key to reducing the damage caused by disasters, and the Sendai Framework highlights
the importance of investing in DRR as one of the four critical actions [48]. The availability of finance is also a vital component of ef-
fective post-disaster recovery, which is recognized as an opportunity to “build back better” [49,50]. In the study, the scoring results
showed that there are some known funding gaps (a score of around 3). Also, participants explained that “there are problems with setting
up county-specific funding or using it”. Similarly, a recent article reports that state and local public health agencies, emergency re-
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sponse organizations, and healthcare facilities in the United States do not have defined funding mechanisms or clear lines of authority
for disaster preparedness operations [51]. The evidence from the current study implies the need for locally identified and available
funding for preparedness for and effective response to the public health impact of disasters in order to increase community resilience.

The results of the Scorecard showed that a broad section of the community understood its role in relation to disasters. In addition
to this, however, the discussions among participants revealed that there are shortcomings in the fulfilment of these roles. The impor-
tance of society's knowledge and fulfilment of its roles regarding disasters was particularly highlighted in the COVID-19 pandemic
[52]. Moreover, the importance of community-based DRR and community-based disaster mitigation for effective disaster manage-
ment has been better understood in recent years [53,54]. The literature has shown that previous disaster experience, risk perception,
public awareness and education levels are important for community participation in the disaster management process [55–57]. For
both pre-disaster risk reduction and effective post-disaster response, it is important to raise disaster awareness in society, taking into
account all these factors. Disaster management organizations have an important role to play in this regard.

Disaster preparedness has become a national policy in Türkiye. Disaster risk reduction targets are set in the National Development
Plans, which are prepared every five years. In addition, the country has disaster-related laws and regulations, such as the Building and
Earthquake Regulations and the Flood Regulations [58]. The results of this study showed the weakest areas and therefore the gaps in
the implementation and control of existing disaster laws. In this respect, it can serve as a guide for policy and practice. The next step
may be to increase the involvement of public health stakeholders in addressing areas of weakness and to take action on the implemen-
tation of identified strategies. As part of this process, the results of this study were presented by the corresponding author (IT) to the
Turkish President at the meeting for the Turkish National Risk Shield Model, which was held to make cities more prepared and re-
silient to disasters [59]. The results of the study attracted a great deal of attention at the meeting. In this respect, it is expected that the
results of the study will also have an impact on policies and practices related to disasters.

Strengthening disaster resilience is a cross-sectoral issue involving a wide range of stakeholders. This study contributed to collabo-
ration between stakeholders from different disciplines and helped to raise awareness of pandemic and other disaster risks. The study
also provided an opportunity for stakeholders to assess the resilience of the PHS indicators in a systematic way. Although the study
has these advantages, studies that include broader PHS disciplines and involve more local governments can provide a platform for fur-
ther discussion of disaster risk and the development of effective strategies.

5. Limitations
The study was carried out in only two counties in Türkiye. For this reason, although the results give an idea about part of the coun-

try, they cannot be generalized to the whole of Türkiye. Additionally, the public health system consists of many different disciplines.
In the study, the number of workshop participants and their disciplines were limited.

6. Recommendations
Based on the evaluation of the Scorecard items, in order to increase resilience, the outcomes of this study suggest the following

recommendations.
• Strengthening cooperation between stakeholders responsible for disaster risk management and governance mechanisms and

other public health system stakeholders.
• Improving mental health service capacity to cope with disaster-related psychological problems by creating study groups to

evaluate the adequacy of the mental health service capacity in case of a disaster, and to eliminate the identified deficiencies.
• Training health workers in disaster response and preparedness to enhance the resilience of the public health system.
• Collaboration and task sharing among all public health system stakeholders in order to identify, control, and improve public

health-related ecosystem services.
• Identification of health institutions that are likely to be affected in case of a disaster, determination of alternative institutions

that will undertake the services of these institutions, and planning of the capacity increase.

7. Conclusion
In the workshops, the Scorecard was used to evaluate public health system resilience in the Esenler and Ortahisar counties of

Türkiye. The Scorecard's multidimensional systematic structure allowed participants to share their experiences concerning the
COVID-19 pandemic and management of other disasters. Since Esenler and Ortahisar have the same administrative structure and
health emergency management system, the indicators in the Scorecard mostly received similar scores. However, it was detected that
there were scoring differences regarding some indicators between counties. It is suggested that these differences are largely due to the
disaster risk and some institutional functioning differences between the counties. The workshops further revealed that in both coun-
ties, improving mental health service capacity to cope with disaster-related psychological problems, strengthening key health facili-
ties to continue to be operational after a disaster, and identifying and protecting ecosystem services are among the issues that need to
be addressed first to provide resilience against disasters. Further studies focused on these issues and based on cooperation between all
public health system stakeholders are needed.
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