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ABSTRACT

Objective: This study examined the impacts of extreme weather events (EWESs) in the
past five years on infrastructure, service delivery, and workforce in district hospitals
and commune health centers (CHCs) in Huong Khe and Huong Son districts, Ha Tinh
Province.

Methods: A cross-sectional survey was conducted in December 2024 using structured
questionnaires administered to two district hospitals and 46 CHCs. Descriptive statistics,
including frequencies and percentages, were used to summarize key indicators to
assess damage levels across infrastructure components, disruptions in service capacity,
and impacts on staff well-being, and Fisher’s Exact Test was used with statistical
significance level set at p < 0.05.

Results: EWEs caused extensive damage to emergency units, water and electrical
systems, and led to service disruptions in over 70% of facilities. Electricity and clean
water remained unstable one-week post-event in many facilities. 66.7% of healthcare
staff reported physical health impacts, 72.9% experienced psychological distress,
and 68.7% reduced working capacity. There were significant associations between
infrastructure damage and disruptions in health service delivery.

Conclusion: EWEs disrupted not only infrastructure but also the core functions of
service delivery, access to utilities, workforce capacity, and the ability to care for isolated
populations. Damage to essential systems, such as clean water, electricity, medical
supplies, and communication networks, undermined health system performance in
EWESs when it was needed most. EWEs significantly compromised the resilience of the
health facilities. Findings demonstrate the urgent need to strengthen climate resilience
and disaster preparedness in Vietnam’s primary healthcare system. These insights are
important for disaster preparedness planning and national health system strengthening.

Keywords: Extreme weather events, health system resilience, district hospitals,
commune health centers, health infrastructure, service delivery, Vietnam
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INTRODUCTION

Climate change has emerged as a defining
public health threat of the 21% century,
with  various climate-sensitive  health
risks and wide-ranging implications for
the health system functioning at different
levels. Increasing frequency, intensity,
and unpredictability of extreme weather
events (EWEs), including floods, storms,
hurricanes, typhoons, droughts, and
heatwaves are causing rising human health
impacts, damaging health infrastructure,
and threatening the continuity of essential
healthcare services worldwide (1-3). These
climate hazards have a detrimental impact
on various health services, with disrupted
service delivery being the most frequently
reported (4). The hazards disproportionately
affect low- and middle-income countries
(LMICs), where health systems are often
under-resourced, infrastructure 1S more
fragile, and adaptive capacity remains
limited (5-6). Not only affecting health
facilities, climate hazards cause physical,
mental health, and occupational safety
impacts, which also affect the capacity and
resilience of health workers (6-7).

The WorldRiskReport 2024 assessed the
disaster risks for 193 countries and Vietnam
was among the top 20 countries with the
highest risk (8). The country’s geographic
features including a long coastline, low-
lying deltas, and mountainous rural areas
render it vulnerable to EWEs. The health
consequences of these events are wide-
ranging, from immediate trauma and injuries
to longer-term impacts such as malnutrition,
waterborne diseases, vector-borne diseases,
and mental health disorders (9). Projections
suggest that by 2050, climate change could
reduce national income by up to 3.5%
and the Vietnamese health sector will be
severely affected, particularly if adaptive
measures are not implemented (10-11). In
the period 2015-2025, EWEs in Huong Son
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and Huong Khe districts killed five people
and injured 34 people, while 26,620 houses
were flooded, damaged, swept away or had
the roofs blown off, and with an estimated
damage about 1,638.7 billion VND (12).
However, there has been no comprehensive
assessment of the impacts of these EWEs on
medical facilities and health service delivery
in the two districts as well as assessment at
commune-level health facilities in Vietnam.

Districthospitalsand CHCs in Vietnam play a
vital role in delivering primary healthcare and
emergency services, particularly in remote
and disaster-prone areas. However, these
facilities often face severe disruptions during
EWEs due to inadequate infrastructure,
damaged medical equipment, unstable
electricity and clean water supplies, and
shortages of essential medicines. Moreover,
health workers are frequently overstretched,
with EWEs exacerbating occupational stress
and reducing their capacities to deliver safe
and timely care, which was well documented
in a recent study in LMICs (6). Despite
these vulnerabilities, limited research has
systematically documented the direct and
indirect impacts of EWEs on the operational
resilience of health facilities at the commune
and district levels in Vietnam.

This study aimed to assess the impacts of
EWEs that occurred between 2019 and
2024 on two district hospitals and 46 CHCs
in Huong Khe and Huong Son districts, Ha
Tinh Province, one of the most climate-
vulnerable regions in north-central Vietnam.
The assessment focused on infrastructure
damage, service disruptions, impacts on
essential utilities, and the physical and mental
well-being of health workers. The findings
aim to inform national and subnational
strategies for climate-resilient health systems
in the context of Vietnam’s upcoming
administrative restructuring and increasing
exposure to EWEs, which is important for
both policy and practical implications.
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RESEARCH METHODS

Research design
This was a cross-sectional study.
Research location and time

This study was conducted in Huong Son and
Huong Khe districts, Ha Tinh Province in
2024-2025, with data collected in December
2024.

Research subjects

Directors of Huong Khe and Huong Son
district health centers and heads of 46 CHCs
and the 48 health facilities (46 CHCs and
two district hospitals). All CHCs and district
hospitals in Huong Khe and Huong Son
districts were included and all completed
questionnaires were included for analysis.

Sample size and sampling procedure

All directors and heads of two district health
centers and all 46 CHCs were invited to
participate in the study.

Variables

Independent variables included general
information about the health facilities;
the infrastructure of healthcare facilities.
Dependent variables included the impacts
of EWEs on the service delivery capacity of
health facilities, health workers, receive and
transportation of patients; responses of health
facilities; the physical, mental health and
working capacity of health staff. The impacts
of the EWE in the assessment were assessed
using the Likert Scale (13), which was adapted
to measure five levels of impacts of EWEs on
healthcare settings, as follows: 1. No impact
(approximately 100% as normal conditions);
2. Mild impacts (reduced by approximately
25% of normal capacity); 3. Average impacts
(reduced by approximately 50% of normal
capacity); 4. Severe impacts (reduced by
approximately 75% of normal capacity); 5.
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Destroyed (completely inoperative, reduced
100% capacity). When assessing the impact
of EWEs on the service delivery capacity of
health facilities, health workers, receive and
transportation of patients, “severe impact”
and “destroyed” was combined into one
category.

Data collection and tool

The data were collected by using a self-
administered structured questionnaire. The
questionnaire was developed based on
a review of existing literature, including
questions  about critical components
commonly reported as vulnerable to EWEs,
namely (1) physical damages to the CHCs,
(2) the impact of the typhoon on health staff,
and (3) the impact of an EWE on service
delivery one week following the specific
EWE (such as strong typhoon, severe
flood, severe storm etc.) that occurred most
recently in the area in the past 5 years. The
first component covered questions about
the level of damage to infrastructure of key
areas of the health facility such as Reception,
Pharmacy, Emergency, etc. The second
component involved questions about the
impact on physical and mental health and
work attendance ability of healthcare staff.
The third co mponent covered questions
about the impact on different aspects
contributing to the operationality of the CHC
one week following the event such as the
number of functional beds, the operationality
of clinical and preventive services; and the
operationality of the utility systems. The
study questionnaire was sent via emails in
December 2024, to be completed within two
weeks by the directors/heads of the 48 health
facilities.

Data management and analysis: were
conducted using STATA 18 software.
Descriptive statistics, including frequencies
and percentages, were used to summarize
key indicators showing the impacts of EWEs
on 48 healthcare facilities. The study also
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investigated the association between main
outcome variables, including damages
to infrastructure, and the ability to attend
work of the health staff and the operation of
key services, using Chi-square test with a
P-value less than 0.05 showing evidence of
a statistically significant association. Fisher’s
Exact Test, Odd ratios and 95% confidence
intervals were also calculated to demonstrate
the strength of the associations. A health
facility was considered as being subject to
impact on infrastructure if it had at least one
area being physically affected at any level,
from mild impact to completely destroyed by
the EWE.

Ethical consideration

The study protocol was approved by the
Ethics Committee of Hanoi University of
Public Health (Decision No. 413/2024/
YTCC-HD3 dated 31% October 2024). Data
were anonymized to ensure confidentiality.
Participants were provided written informed
consent, which they read, agreed to, and
signed prior to the interviews. Participation
was entirely voluntary, and participants were
informed of their right to withdraw from the
study at any time during the data collection
without any consequences.

RESULTS

Sample characteristics

10
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The survey was completed by directors/
representatives of two district hospitals
and 46 CHCs, of which 21 CHCs in
Huong Khe District and 25 CHCs located
in Huong Son District, with a response rate
of 100%. These health facilities had 772
health staff and served a total population
of 227,862 people in the two districts.
The most recent severe EWEs chosen for
assessment by each of the health facilities’
director/head were the severe flood that
occurred between 28" October and 2™
November 2023, as well as a typhoon or a
storm that occurred in the past five years in
the two districts.

Impacts of extreme weather events on
healthcare facilities

Detailed reported impacts of the mostrecent
severe EWE that occurred in the past five
years on the infrastructure of healthcare
facilities in Huong Son and Huong Khe
districts, Ha Tinh Province, Vietnam are
presented in Table 1. The results showed
the widespread and multifaceted impacts
of EWEs on the infrastructure of district
hospitals and CHCs. Nearly all components
of these facilities, ranging from essential
service areas such as patient reception,
emergency units, and pharmacies to critical
utilities like water tanks and electrical lines,
experienced varying degrees of disruption.
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Table 1. Impacts of the most severe recent EWE on the infrastructure
of healthcare facilities at Huong Son and Huong Khe districts, Ha
Tinh Province (n = 48)

No impact Average Destroyed
_p Mild impacts . g Severe impacts (completely
(Approximately impacts . .
100% as novmal (reduced (reduced (reduced inoperative /
No  Infrastructure . ~25% capacity) ) ~75% capacity)  reduced 100%
conditions) ~50% capacity) .
capacity)
n (%) n (%) n (%) n (%) n (%)
Patient ti
1 al:’n feception 8(16.7) 19 (39.6) 12 (25.0) 7 (14.5) 2(4.2)
2 Emergency area 12 (25.0) 20 (41.7) 9(18.7) 6(12.5) 1(2.1)
Examination and
11 (22. 21 (43. 18. 12. 1(2.1
3 treatment area (22.9) (43.8) o (18.7) 6(12.3) @b
Pharmacy
4 counter 15(31.3) 15(31.3) 13 (27.1) 4(8.3) 12.1)
Computers,
5 medical records 16 (33.3) 17 (35.4) 8 (16.7) 7 (14.6) 0
storage
Medicine &
6  supplies storage 15 (38.5) 14 (35.9) 4(10.3) 6(15.4) 0
area (n =39)
7  Clean water tank 16 (33.3) 18 (37.5) 9(18.8) 4(8.3) 1(2.1)
8 ::lzzte storage 5(10.4) 15 (31.3) 10 (20.8) 14(29.2) 2(42)
9  Sanitary area 11 (22.9) 17 (35.4) 8 (16.7) 10 (20.8) 2(4.2)
Shelving,
10  cabinets, and 15(31.3) 17 (35.4) 10 (20.8) 5(10.4) 1 (2%)
equipment
11  Building roofs 8(16.7) 13 (27.1) 20 (41.6) 3(6.3) 4(8.3)
12 Building ceilings 13 (27.1) 9(18.7) 20 (41.7) 5(10.4) 1(2.1)
13 Building walls 9(18.8) 15(31.3) 16 (33.3) 8 (16.7) 0
14 Glass doors 11 (22.9) 18 (37.5) 13 (27.1) 2(42) 12.1)
15 Doors 10 (20.8) 22 (45.8) 12 (25.0) 3(6.3) 0
16 Floors 6(12.5) 15(31.3) 12 (25.0) 12 (25.0) 3(6.3)
Air conditioners,
17 fans (n = 47) 14 (29.8) 23 (48.9) 10 (21.3) 0 0
18 Signs 11 (22.9) 18 (37.5) 12 (25.0) 2(4.2) 1(2.1)
Important area
19 lighting system 10 (23.8) 15(35.7) 14 (33.3) 3(7.1) 0
(n=42)
20  Electrical lines 9(18.8) 17 (35.4) 11 (22.9) 9(18.8) 2(4.2)
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Key functional areas of health facilities such
as the patient reception area, emergency
services, and examination rooms Wwere
notably affected. Over 75% of these zones
reported mild to severe damage, with
a small but critical proportion (2.1% -
4.2%) rendered completely
These impairments could directly threaten
timely patient care, triage, and emergency
response, particularly during EWE periods
when demand usually surges. Structural
vulnerabilities were evident in roofs, ceilings,
and walls, with 41.6% of rooves and 41.7%
of ceilings sustaining average damage, while
8.3% of roofs and 2.1% of building ceilings
were destroyed. The sanitary areas and
waste storage facilities also suffered high
rates of mild to severe impacts (89.6% and
77.1%, respectively), with 4.2% destroyed,
raising concerns over infection control and

environmental safety during and after EWEs.

inoperative.

Furthermore, essential utilities such as clean
water tanks (66.7% impacted) and electrical
lines (81.2% impacted) were among the
most commonly disrupted components. This
highlights the potentially cascading nature of
infrastructure breakdown, whereby damage
to one system (e.g. electricity) undermines
others (e.g. lighting, air conditioning,
refrigeration for medicines). Notably,
information and communication technology-
related components such as computers and
medical records systems, while slightly less
affected, still showed moderate and severe
damage in over 30% of facilities, posing
significant risks to continuity of care, data
management, and communication during
emergencies.

Table 2 presents a detailed overview of
how recent EWEs disrupted the operational
capacity, service delivery, staffing, and basic
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utilities of health facilities. The findings
reveal systemic strain on the healthcare
ability to function -effectively
during and after such events. One of the most
concerning findings is the marked reduction
in operational hospital bed capacity during
EWE:s. 72.9% of facilities reported a loss of
up to 75% of bed functionality, with 16.7%
shutdowns.

system’s

reporting severe operational
Although bed capacity
recovery within one-week post-event, nearly

showed partial

40% of facilities continued to experience
reduced bed availability, limiting surge
capacity and emergency preparedness (Table
2). Core health services, including patient
reception, medical examination, treatment,
and emergency care were significantly
disrupted. 97.9% of health facilities reported
impacts on patient reception, with 14.6%
experiencing severe disruption. Similarly,
83.3% compromised
emergency care, including 10.4% reporting
disrupting urgent
clinical response during crises. Laboratory

of facilities saw

near-total incapacity,
diagnostics and treatment services were also
impaired in over 80% of facilities, which
could affect timely case identification and
intervention.

Disruptions extended to health workforce
54.2%
shortages

availability, where of facilities
experienced  staff
displacement, inaccessibility, or physical/
mental stress. The ability of health workers to
perform their duties under EWE conditions
is not only a measure of infrastructure
resilience but also reflects deeper human

resource and occupational vulnerabilities in

due to

disaster-prone regions.
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Table 2. Impact of EWEs on the service delivery capacity of health
facilities, health workers, receive and transportation of patients (n = 48)

No impacts Mild impacts Average Severe impacts
No Impacts of EWEs on healthcare (Approximately (re dulc)e impacts (rge duce - Destroyed
facilities and health staff 100% as normal 25% capacity) 5‘; % capacity) (reduce 75%-
conditions) o capactty 0 capactly 100% capacity)

Number of hospital beds operational

1 during EWEs compared to normal 13 (27.1%) 20 (41.7%) 7 (14.5%) 8 (16.7%)
conditions

2 Emergency area 30 (62.5%) 9 (18.8%) 7 (14.5%) 2 (4.2%)

3 Examination and treatment area
1 1. tient ti
a”c’f; f;z SO" patientreception 1(2.1%) 21 (43.7%) 19 (39.6%) 7 (14.6%)
Impact ling and medical

MPACIS on Sampring and medica 8 (16.7%) 10 (20.8%) 11 (22.9%) 2 (42%)

testing activities
I
p’Zz Z;z on emergency care for 8 (16.7%) 19 (39.6%) 15 (31.3%) 5 (10.4%)
Impact dical examinati
a"c“f; chz SO” medical examination 1 (2.1%) 21 (43.7%) 20 (41.7%) 6 (12.5%)
1 1. 1 1
a’;’g f;; :" patient treaiment 4 (8.4%) 22 (45.8%) 16 (33,3%) 6 (12.5%)
1 h f medical

4 Impacts on the number of medica 22 (45.8%) 11 (22.9%) 12 (25%) 3 (6.3%)

staff

Access to clean water for health
0, 0, V) 0,
> facilities one week after the EWE 15 31.3%) 23 (47.9%) > (10.4%) > (10.4%)

Access to electricity at health

V) 0, 0, 0
facilities one week after the EWE 16 (33,3%) 15 (31.3%) 8(16.7%) 9 (18.7%)

Access to health service contact
7  information and communication one 13 (27.1%) 23 (47.9%) 8 (16.7%) 4 (8.4%)
week after the disaster

Impact on medical equipment,

8 20 (41.79 19 (39.6° 5(10.49 4(8.4°
drugs, and supplies ( %) ( %) ( %) (8.4%)
I 1. i t in th

g ~Mipacts ol cquipment i He 14 (29.2%) 19 (39.6%) 11 (22.9%) 4 (8.4%)
sterilization room
; — —

jo Impacts on sanitation conditions, 7 (14.6%) 25 (52/1%) 10 (20.8%) 6 (12.5%)

waste collection, and treatment

11 Impacts on the ability to receive and transport patients

I - ;
mp.actson th.e'abllltyto'recelve 12 (25%) 22 (45.8%) 8 (16.7%) 6 (12.5%)
patients requiring first aid

Ability to transport patients to 0 o o 0
higher-level medical facilities 16(33.3% 18 (37:5%) 8(16.7%) 6 (12.5%)
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Interms ofessential infrastructure and utilities,
clean water and electricity access were
compromised in over 65% of facilities, with
10.4% - 18.7% experiencing severe outages
even a week post-event. Communication
and health information systems, which are
vital for coordination during emergencies,
were affected in 72.9% of facilities, of
which 8.4% were severely affected one week
post EWEs. Medical supplies, drugs, and
sterilization equipment suffered moderate to
severe impacts in nearly half of the facilities,
raising concerns about safe and effective
care delivery. Transportation and referral

Only enough equipment
and medical staff to
perform obstetric
emergencies in the

Journal of Health and Development Studies (Vol.10, No 2E - 2026)

pathways were significantly impaired,
with 75% and 66.7% of facilities reporting
difficulty receiving patients requiring first
aid or transferring them to higher-level care,
respectively.

This study also explored the response of
healthcare facilities in the context of people
being isolated in the community due to
EWEs. The results are presented in Figure
1. The findings reflected the extent to which
primary healthcare providers acted as
lifelines, ensuring continuity of care despite
severe logistical constraints.

29.5
12.5
- "

Had the equipment and ~ Could not response at all in
medical staff but could not EWEs
provide health services to

the patients isolated in

community. EWEs

Figure 1. Response of healthcare facilities in the context of people
being isolated in the community due to EWEs (n = 48)

50.0
45.8
50.0
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0
5.0
0
Could mobilize available Had the equipment and
spaces to increase capacity  medical staff to perform
in EWEs emergency and first aid in
the community.
However, the wvariation in response
capacities across facilities points to

significant inequities in resource availability,
preparedness protocols, and personnel
training. Among 48 facilities, only 45.8%
of facilities could mobilize available spaces
to increase capacity in EWEs and 50% had
equipment and medical staff to perform
emergency and first aid for patients isolated

in the communities. Only 12.5% of facilities
had enough equipment and medical staff
to perform obstetric emergencies in the
community. Close to one-third (29.5%) of
health facilities had equipment and medical
staff but could not provide health services to
the patients being isolated in EWEs and 8.3%
of the health facilities could not respond at all
in EWE:s.

14
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m Physical health = Mental health = Working capacity

Figure 2. Impacts of EWEs on the physical, mental health and working capacity of
health staff (n = 48)

Figure 2 illustrates the profound toll that
EWEs impose on the health workforce, not
only in terms of operational disruptions but
also through physical and psychological
strain. The figure reveals that a substantial
proportion of health workers experienced
fatigue or physical health impacts (66.7%),
emotional distress or mental health impacts
(72.9%), and reduced working capacity
(68.7%) during and after EWEs.

Table 3 demonstrates significant associations
between infrastructure = damage and

disruptions in health service delivery. CHCs
experiencing infrastructure impacts were
substantially more likely to report reductions
in operational capacity. Specifically, CHCs
with infrastructure damage had 1.82 times
higher odds of having reduced bed availability
within one-week post-EWEs (OR = 1.8, 95%
CI: 1.4-2.4, p=0.02). Similarly, disruption to
access to clean water was also significantly
associated with infrastructure impacts; CHCs
affected by infrastructure damage had 10.3
times higher odds of reporting limited access
to clean water (95% CI: 1.8-60.3, p = 0.008).

Table 3. Associations between impact on infrastructure and impacts
on activities of CHCs in EWEs

Impacts on
. infrastructure OR
Impact on services and health staff n 95% CI P
No Yes O5%CI)
N (%) n (%)
. 8 22
No impact 30
Number of beds in operation P 100% 55% 1.8 0.02
after 1 week post EWEs* 0 18 (1.4-2.4) '
Impact 18
0% 45%
. 6 9
No impact 759 22 5% 15 103
Access to clean water* 0.008
I ¢ 2 31 3 (1.8-60.3)
fpac 25% 77.5%

(* Fisher s Exact Test)
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Table 4 illustrates the significant associations
between health workers’ ability to attend
work during EWEs and disruptions to some
key health services at CHCs. Table 4 shows
that CHCs where health workers experienced
difficulties attending work were 5.6 times
more likely to report disruptions in emergency

Journal of Health and Development Studies (Vol.10, No 2E - 2026)

care services compared to those where staff
attendance was unaffected (OR =5.6,95% CI:
1.1-27.9, p = 0.04). Additionally, CHCs with
reduced staff availability due to EWEs were
8.3 times more likely to report compromised
ability to approach patients requiring first aid
(OR = 8.3, 95% CI: 1.9-35.6, p = 0.004).

Table 4. Associations between health workers’ ability to attend work
and impact on emergency care and first aid

Impact on health
workers’ ability to attend

OR
i work
Impact on some key services n (95%CT) P
No Yes
N (%) n (%)
. 5 3
N t 8
Emergency care at the O 1mhpac 35.7% 9.1% 5.6 0.04
commune health center*® 9 30 (1.1-27.9) '
Tmpact 64.3% 90.9% 3
. 8 4
Ni t 12
Ability to approach patients o 1mpae 93.3% 12.1% 8.3
L . 0.004
requiring first aid* | . 7 29 36 (1.9-35.6)
fpac 46.7% 87.9%
(* Fisher s Exact Test)
DISCUSSION
This study provides evidence of the interdependencies that, when disrupted,

widespread and multifaceted impacts of
EWEs on district hospitals and CHCs. Our
findings demonstrated the systemic fragility
of primary healthcare infrastructure and
services under EWEs. The results showed
that the structural integrity of healthcare
facilities was compromised across nearly
all functional domains. As shown in Table
1, critical service areas, such as patient
reception, emergency departments, treatment
rooms, and pharmacies sustained moderate
to severe damage in a large proportion of
facilities, with several reporting destruction.
These  vulnerabilities are particularly
alarming given their central role in triage,
emergency care, and ongoing treatment. The
high incidence of damage to utility systems,
including electrical lines, clean water
tanks, and sanitation infrastructure, reveals

cascade into service failure. These findings
mirror global evidence and recommendations
that infrastructure resilience is critical to
climate-adaptive health systems, especially
in low-resource settings (14, 15).

In addition, the capacity of health facilities
to deliver care during and after EWEs
was severely constrained, as highlighted
in Table 2. Most facilities experienced a
marked reduction in available hospital
beds during EWEs, with limited recovery
even one-week post-disruption. Core
health services, including patient reception,
emergency response, laboratory diagnostics,
and treatment services were affected in
97.9%, 83.3%, and over 80% of facilities,
respectively, reflecting a critical interruption
of essential care. Medical supply chains and
sterilization functions were also impaired,
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potentially increasing the risks of healthcare-
associated infections and medication
shortages during peak demand. Data in
Table 2 reinforce that EWEs compromise
not only physical infrastructure but also the
operational core of health services, including
clinical workflows, staff availability, resource
continuity, and emergency response systems.
This shows the need to integrate climate
resilience and disaster preparedness into
health system planning, especially for
commune-level facilities that serve as the
frontline during EWESs. These findings align
with prior studies emphasizing that EWEs can
significantly reduce health service continuity
and clinical quality (4, 16).

Our findings also highlight the fragility
of essential systems required to maintain
basic operations and connectivity such as
electricity, clean water and communication
systems. These disruptions not only hinder
routine operations but also delay coordination
with higher-level referral centers, reducing
the timeliness and effectiveness of emergency
response efforts. A study by Rodriguez-
Madera et al. (2021) (17) showed that in the
aftermath of Hurricane Maria in Puerto Rico,
the prolonged power outages significantly
impeded patient care and communication
with referral centers, were partly responsible
for the death of 3,052 people due to extended
interruptions in access to medical care. Of
particular concern is the inability to receive
or transfer patients in need of urgent care, as
reported by 75.0% and 66.7% of facilities,
respectively, further compounding the health
risks faced by isolated communities during
EWE:s. The results in Table 3 also indicated
that infrastructure resilience seemed to
critically linked to the continuity of essential
health services in rural CHCs during and
after EWEs. Health facilities experiencing
infrastructure damage were more likely to
suffer operational disruptions.

Furthermore, EWEs tend to exacerbate

Journal of Health and Development Studies (Vol.10, No 2E - 2026)

pre-existing weaknesses in health systems.
Without resilient infrastructure, health
systems will face increasingly frequent service
interruptions as global temperatures rise and
EWEs increase in frequency and severity
(18). Furthermore, Figure 1 demonstrates
the uneven response capacity of facilities in
the face of community isolation. While some
facilities adopted proactive strategies, such as
pre-positioning medical supplies and utilizing
local networks to reach patients, these
practices were not uniformly implemented
across 48 studied health facilities in the two
districts. 8.3% of the health facilities could
not respond at all in EWEs. The findings
in Figure 1 emphasized the urgent need to
institutionalize protocols for isolated care
delivery in Ha Tinh province. A recent
study in Central Vietnam showed that clear
legal frameworks, public transparency in
resource allocation, active multi-stakeholder
collaboration, and localized governance
approaches that empower community
involvement were enablers in implementing
effective disaster risk management (19).

The toll on health workers themselves in
EWEs also demands attention. As shown
in Figure 2, EWEs significantly affected
the physical and mental health of frontline
staff, which could lead to fatigue, emotional
distress, and reduced working capacity.
Reduced physical stamina and compromised
working capacity during EWEs could directly
threaten the quality and safety ofhealth service
delivery, particularly in resource-limited
settings already operating at the margin of
capacity. These effects directly threaten the
continuity and quality of healthcare service
delivery. Yet, disaster preparedness policies
in Vietnam such as the National Action Plan
for the Health Sector Response to Climate
Change in the period 2019-2030, with a
vision to 2030 have not included occupational
health and psychosocial support systems
tailored to the needs of health personnel (20).
Thus, long-term strategies must go beyond
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infrastructure to include psychosocial
support systems, emergency staffing models,
and training in occupational health and
stress management. The elimination of
district-level administration and merging of
communes together from July 1, 2025 (21)
meant that all disaster risk reduction systems,
including plans, personnel, and command
protocols must be revised and adapted to
a two-tier structure. Thus, the efforts in
strengthening resilience in healthcare settings
at the commune level are especially urgent
as the country undergoes administrative
restructuring, offering a window of
opportunity to embed climate resilience into
future health governance reforms.

Limitations

Although this study found interesting results,
several limitations should be acknowledged.
Impacts of recent EWEs on healthcare
settings and service delivery were self-
reported by heads of CHCs and directors of
district hospitals and may be subject to recall
or reporting bias.

The cross-sectional design limited causal
interpretation and a small number of 48
health facilities was another limitation
of this study, particularly for statistical
inference. Additionally, the questionnaire
used in this study was based on a review
of existing literature on impacts of EWEs
on health facilities rather than a validated,
standardized tool approved by relevant
organizations. Furthermore, this study was
only an initial quantitative assessment on
the impacts of EWEs on various aspects of
health facilities using a questionnaire rather
than an observational checklist conducted
immediately or shortly after the EWEs. Future
assessments, possibly qualitative studies
and assessment using a direct observation
checklist with a larger sample size will be
needed to better quantify the impacts and to
examine the factors that explain these losses
as well as assess whether infrastructure
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impacts relate to service delivery impacts.
CONCLUSIONS

This study highlights significant vulnerabil-
ities of primary healthcare facilities in two
disaster-prone districts of Ha Tinh Province
under increasing EWEs. Floods and storms
disrupted essential health system functions,
including healthcare delivery, -electricity,
clean water, medical supplies, communica-
tion systems, and emergency transport, par-
ticularly affecting isolated rural communi-
ties. Many CHCs lacked resilient infrastruc-
ture, backup utilities, emergency supplies,
and sufficient workforce capacity to maintain
services during disasters.

The findings indicate an urgent need to
strengthen commune-level preparedness
through climate-resilient infrastructure, im-
proved emergency logistics, reliable backup
systems, and stronger coordination between
the health sector, local authorities, and com-
munity response networks. These actions are
especially important in the context of Viet-
nam’s new two-tier administrative system
implemented from 1 July 2025, which may
affect local disaster response and health ser-
vice delivery. Overall, developing a targeted
climate-resilient primary healthcare strategy
is critical to ensure service continuity during
future climate-related emergencies.
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