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ABSTRACT
Background: The Global Climate Risk Index 2020 ranked Vietnam as the sixth country in the world most affected by climate variability
and extreme weather events over the period 1999-2018. Sea level rise and extreme weather events are projected to be more severe in coming decades, which, without additional action, will increase the number of people at risk of climate-sensitive diseases, challenging the health
system. This article summaries the results of a health vulnerability and adaptation (V&A) assessment conducted in Vietnam as evidences for
development of the National Climate Change Health Adaptation Plan to 2030.
Methods: The assessment followed the first 4 steps outlined in the World Health Organization’s Guidelines in conducting “Vulnerability
and Adaptation Assessments.” A framework and list of indicators were developed for semi-quantitative assessment for the period 2013 to
2017. Three sets of indicators were selected to assess the level of (1) exposure to climate change and extreme weather events, (2) health
sensitivity, and (3) adaptation capacity. The indicators were rated and analyzed using a scoring system from 1 to 5.
Results: The results showed that climate-sensitive diseases were common, including dengue fever, diarrheal, influenza, etc, with large burdens of disease that are projected to increase. From 2013 to 2017, the level of “exposure” to climate change–related hazards of the health sector was “high” to “very high,” with an average score from 3.5 to 4.4 (out of 5.0). For “health sensitivity,” the scores decreased from 3.8 in 2013
to 3.5 in 2017, making the overall rating as “high.” For “adaptive capacity,” the scores were from 4.0 to 4.1, which meant adaptive capacity was
“very low.” The overall V&A rating in 2013 was “very high risk” (score 4.1) and “high risk” with scores of 3.8 in 2014 and 3.7 in 2015 to 2017.
Conclusions: Adaptation actions of the health sector are urgently needed to reduce the vulnerability to climate change in coming decades.
Eight adaptation solutions, among recommendations of V&A assessment, were adopted in the National Health Climate Change Adaptation Plan.
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Introduction

direct and immediate, such as drownings, injuries, and heatrelated illnesses, or indirect and delayed, such as waterborne
infections, vector-borne diseases, air-borne diseases, mental
health consequences, and food shortages.3-7 Increases in the
number of cases of climate-sensitive diseases can increase
pressures on health care system, especially in low- and middleincome countries. WHO8 projected the potential risks of climate change for priority climate-sensitive health risks in 2030

Vietnam is located in Southeast Asia, with a high level of
exposure to climate-related hazards and extreme weather and
climate events. Climate change is projected to increase temperature, the severity and frequency of extreme weather events
and sea level rise, which in turn would increase the number of
people at risk of climate-sensitive diseases without additional
interventions.1,2 The health effects of climate change can be
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and 2050 under different climate and development scenarios.
Under a base case socioeconomic scenario, climate change was
estimated to cause approximately 250 000 additional deaths
per year worldwide from heat stress, diarrhea, malaria, and
undernutrition in 2030 and to put 4.26 billion people at risk of
dengue in 2030, 4.64 billion people at risk in 2050, and an
additional 48 000 deaths in 2030 and 33 000 deaths in 2050
among children below 15 years due to diarrheal diseases.8
Natural disasters such as storms and floods can damage infrastructure and disrupt the capacity of health systems to respond
to health crises and affect the overall quality of and access to
health care.6,9,10 Climate change will be a major challenge to
the capacity of the Vietnamese health system in the coming
decades.
The Global Climate Risk Index 2020 ranked Vietnam as
the sixth country in the world most affected by climate variability and extreme weather events over the period 1999-2018.11
Climate change is projected to increase the frequency of natural disasters and extreme heat events in most areas in Vietnam.
Inundation due to sea-level rise of 100 cm could affect about
16.8% of the population of the Red River Delta, 1.5% of the
Central coastal provinces, 17.8% of Ho Chi Minh City, and
38.9% of the Mekong Delta.12 Extreme temperature and the
number of hot days and nights were projected to have an
upward trend, and droughts could become more severe due to
rising temperatures and decreasing rainfall.12 Several smallscale studies explored the relationship between weather variables, climate change, and diseases such as diarrhea, dengue
fever, malaria, and respiratory diseases in some provinces and
cities in Vietnam.3,13-15 However, to our knowledge, no publication has comprehensively assessed health risks from climate
change in the country.
The adaptive capacity of the health sector is an important
determinant of community vulnerability to climate change.
Especially in rural areas, the health system faces increasing
challenges from changing climatic conditions and extreme
weather events.16 Commune health stations, for example, often
did not have enough equipment and medicine for first aid or
treatment (especially waterborne disease outbreaks) during and
after heavy rainfall and floods.17 Isolated facilities could be
severely damaged in some extreme weather events.
To reduce the adverse effects of changing climatic conditions, the health sector needs to be actively involved in developing long-term plans to respond to climate change. Conducting
a Vulnerability and Adaptation (V&A) assessment is a key
instrument for identifying and preparing for changing health
risks in a specific location. Countries have been developing
national health adaptation plans, where V&A assessments are
essential for providing information for policymakers on the
magnitude and pattern of prioritized climate change–sensitive
health risks, and for synthesizing priority policies and programs
to prevent or reduce the severity of future impacts.18 This is a
core activity in protecting populations from the adverse health

risks of climate change.18 To assist countries, World Health
Organization (WHO) and Pan American Health Organization
(PAHO) developed a technical document to provide basic
and flexible guidance in conducting a national or subnational
V&A assessment.18
Here we describe the initial stages of a study aimed to assess
the vulnerability and adaptive capacity of the health sector in
Vietnam in 2018. The assessment identified current and future
risks of climate-sensitive diseases in Vietnam, assessed the climate change–related vulnerability and adaptive capacity of the
health sector using a list of criteria, and identified effective
solutions to reduce potential climate-related risks for the health
sector in Vietnam. Results of this V&A assessment yielded
useful insights for developing appropriate policy and program
responses in Vietnam and in similar settings in other countries.
The assessment provided evidence-based information for
development of a National Health Adaptation Plan.19 Also,
this research may serve as an example for other countries in
undertaking this type of assessment.

Methods
Timeframe and study setting
This V&A assessment was undertaken from January to
September 2018 in Vietnam.

Measurement and data collection
We followed WHO Guidelines on conducting V&A
Assessments, which consists of six steps18:
Step 1: Frame and scope the assessment;
Step 2: Describe current risks, vulnerabilities, and adaptive
capacities;
Step 3: Project future health risks;
Step 4: Identify, describe, evaluate, and prioritize adaptation
options to manage the additional health risks expected with
a changing climate;
Step 5: Develop a climate change and health adaptation
plan; and
Step 6: Establish an interactive process for managing and
monitoring health risks.
The first four steps were conducted by the study team; while
the last two steps were subsequently taken by the Ministry of
Health of Vietnam. Disease models were used to project
selected climate change–sensitive diseases in the coming decades with and without consideration of climate change. Primary
and secondary data (from National Institute of Hygiene and
Epidemiology—NIHE, General Department of Preventive
Medicine, Institute of Hydrology and Meteorology Science
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and Climate Change, and Vietnam Health Statistics Yearbook
2015, 2016) were collected and used to semi-quantitatively
assess the vulnerability and adaptive capacity of the health sector according to a list of 45 indicators. There was no existing set
of indicators or guidance on rating the indicators. Therefore,
the research team and National Scientific Committee (organized by Vietnam Environment Management Agency—
Ministry of Heath) and international experts discussed and
proposed a semi-quantitative rating system what was applied
in this research. Each indicator was ranked from 1 to 5, which
corresponded to the exposure level, sensitivity level, and capacity level from very low to very high. The criteria for rating each
indicator were developed based on expert judgment of experts
who were working in the fields of public health, environmental
health, and climate change in Vietnam.

Data analysis
All quantitative data analyses were conducted using General
Additive Models (GAMs) in R with package “mgcv” and
“splines.” Projections were available for malaria, dengue, heatrelated mortality, and diarrheal disease for 2030, for a single
emission scenario and a single General Circulation Models
(GCM). All maps represented a change in risk, relative to 2010,
based on daily temperature projections from a single emission
scenario (Representative Concentration Pathway (RCP) 4.5)
and a single GCM (Geophysical Fluid Dynamics Laboratory
Coupled Model [GFDL-CM3]).

Data analysis for V&A assessment
The average score for each group of indicators was calculated as

Average score for Exposure level =
Average score for Sensitivity level=

Total score of all indicators
Total number of indicators

Total score of all coree indicators × 2 + Total score of all co-indicators
Number of core indicators × 2 + Number of co-indicators

Average score for adaptive capacity level=

Total score of alll core indicators × 2 + Total score of all co-indicators
Number of core indicators × 2 + Number of co-indicators

Average score for vulnerability and capacity of the Health Sector
nsitivity + Average score for adaptive capacity
Average score for exposure + Average score for sen
=
3
Rating the exposure level and sensitivity level:
- Average exposure and sensitivity score < 1.0: Very low
- Average exposure and sensitivity score from 1.0 to
< 2.0: Low
- Average exposure and sensitivity score from 2.0 to
< 3.0: Average
- Average exposure and sensitivity score from 3.0 to
< 4.0: High
- Average exposure and sensitivity score from 4.0 to
⩽5: Very high
Rating the adaptive capacity level:
- Average score < 1.0: very high capacity
- Average score from 1.0 to < 2.0: High adaptive
capacity
- Average score from 2.0 to < 3.0: Average adaptive
capacity
- Average score from 3.0 to < 4.0: Low adaptive capacity
- Average score from 4.0 to ⩽ 5: very low adaptive
capacity
Overall rating for vulnerability and adaptive capacity of
the Health Sector
- Average score < 1.0: Very low risk
- Average score from 1.0 to < 2.0: Low risk
- Average score from 2.0 to < 3.0: Average risk

- Average score from 3.0 to < 4.0: High risk
- Average score from 4.0 to ⩽5: Very high risk

Prioritizing Adaptation Options to Reduce Potential
Climate-Related Risks for the Health Sector in
Vietnam

Prioritization was conducted by 48 stakeholders who were purposely selected, including policymakers, health managers at
central and provincial levels, experts from different universities,
institutions, nongovernmental organizations, and WHO professionals. Multi-Criteria Analysis was used for prioritization.20
Multi-Criteria Analysis is “any structured approach used to
determine overall preferences among alternative options, where
the options accomplish several objectives.”20 To prioritize adaptation measures, the feasibility of different aspects, such as the
technical, financial, social, and environmental, were taken into
account. The proposed adaptation options were prioritized
using six criteria, including technical feasibility, operational feasibility, effectiveness, environmental acceptance, financial feasibility, and social and political acceptance.21

Ethical issues
The study was implemented after official approval by the Ethics
Committee of Hanoi University of Public Health under
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Decision No. 377/2018/YTCC-HD3. The study also received
official approval from the Ministry of Health (MOH), the
acceptation of communities, and the support of local government and managers in the health sector. Participants participated in in-depth interviews (IDIs) and focus group discussions
(FGDs) where the study objectives were explained. Their participation was completely voluntary, as was clearly indicated in
the Consent Form for Participation in the Research. Participants
in IDIs and FGDs had the right to withdraw from the study or
refuse to answer any questions at any time without any consequences. All personal information of participants was kept confidential and all information was encrypted.

Results
The burden of climate change–sensitive diseases in
Vietnam
Quantitative results for the period of 1997 to 2016 showed that
climate-sensitive diseases including dengue fever, malaria, diarrheal diseases, and influenza were common in Vietnam. Influenza
was responsible for a huge burden of disease in Vietnam with
26 123 358 notified cases during 1997 to 2016 (on average
1 306 167 case per year). Incidence rates of influenza increased
from 1672 per 100 000 population in 1997 to 2278 per 100 000
population year in 2009 and declined afterward. Influenza incidence and death rates were high during September and October,
with death rates higher in the winter months (Figure 1).
There were 1 618 767 notified cases of dengue fever during
the period of 1997 to 2016, with on average, about 80 938 cases
per year (or 110 cases per 100 000 population). There were
1389 deaths from dengue hemorrhagic fever in this period
with most of the deaths occurring before 2000. In 1998, the
death rate of dengue fever was especially high at 0.5 per 100 000
(Figure 2A). The incidence of dengue fever and mortality rates
increased as temperature increased. The rates in June to
October were higher than in other months (Figure 2B).
Although the burden of diarrheal disease in Vietnam
decreased significantly from 1990 to 2016, this disease still
ranked at the sixth leading cause of disability-adjusted life
years (DALYs) and the fifth leading cause of premature death
in 2016, accounting for 140 425 DALYs and 1958 deaths. The
incidence rate declined from 1321 cases per 100 000 population in 1997 to 470 cases per 100 000 population in 2016, while
the death rate decreased from 0.04 cases per 100 000 to 0.01
cases per 100 000 population year during the period of 1997 to
2016 (Figure 3A). The incidence of near zero in 2001 may be
due to missing data in the reporting system. Diarrheal incidence increased with higher temperatures; both incidence and
mortality were higher between April and August (Figure 3B).

Projection of the burden of climate-sensitive diseases
in the coming decades
Years of life lost from noncommunicable diseases were projected to increase from about 67% in 2016 to nearly 80% while

Figure 1. Influenza incidence and death rates by month in Vietnam, 1997
to 2016.

Figure 2. (A) Trend of dengue fever incidence and deaths in Vietnam
from 1997 to 2016 and (B) incidence rates of dengue fever by month in
Vietnam, 2007 to 2016.

the burden due to diarrheal diseases was projected to remain at
a low level until 2040.22 The burden of dengue fever was projected to increase. These projections show that modest increases
are projected in temperature suitability for dengue transmission in northern and central areas, with some areas of substantially increased suitability in central parts of the country
(approximately 23%-62% increase) by 2030. Diarrheal disease
mortality is associated with average temperature, with increases
on the order of 10%-15% projected by 2030.22

V&A assessment using the set of indicators and
qualitative data
Tables 1 to 3 show the results of the V&A indicators within 5
years (2013-2017).
The level of exposure to climate change–related hazards in
Vietnam in 2013 was “very high,” with an average score of 4.4
(out of 5.0). From 2014 to 2017, the exposure level was “high,”
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Figure 3. (A) Incidence and death rates of diarrheal disease by year; (B)
incidence and death rates of diarrheal by month in Vietnam, 1997 to 2016.

with the score ranging from 3.4 to 4.0 (Table 1). Communities
in different provinces/cities had different vulnerabilities to climate change, especially the challenges faced by the health sector in preventing and controlling health problems related to
floods, storms, heat waves, and droughts. Local health facilities
were particularly vulnerable to climate change and extreme
weather events. A lot of commune health stations were at risks
of being flooded, destroyed, power outage, lost access to clean
water, and/or isolated during floods and storms.
For “health sensitivity,” the scores for the past 5 years slightly
decreased, from 3.8 in 2013 to 3.4 in 2017, making the overall
rating “high.” Five core indicators were not included due to a
lack of secondary data, including number of stroke cases /
100 000 people; rate of children below 5 years having pneumonia annually (times having pneumonia/child/year); number of
injuries cases due to natural disasters and extreme weather
events occurring annually; number of households that lost
access to clean drinking water during natural disasters and/or
extreme weather events occurring annually; and number of
households with toilets destroyed or not accessible during natural disasters and/or extreme weather events occurring annually.
In addition, 4 co-indicators were not applicable due to lack of
secondary data, including number of deaths due to stroke annually / 100 000 people; number of deaths due to natural disasters
and extreme weather events occurring annually; mortality rate

Table 1. Indicators of exposure to extreme weather events and climate change hazards in the health sector in Vietnam.
I

Indicators

Rating each indicator

2013

2014

2015

2016

2017

1.

Number of storms and tropical
depressions occurring annually
on the East Sea; and number of
strong storms occurring on the
East Sea annually

⩾10 storms  rate 5
8-9 storms  rate 4
6-7 storms  rate 3
3-5 storms  rate 2
0-2 storms  rate 1

5

4

3

5

5

2.

Number of extreme cold
episodes (days) with absolute
minimum temperature < 13° C
occurring annually

>12 episodes  rate 5
10-12 episodes  rate 4
7-9 episodes  rate 3
4-6 episodes  rate 2
<4 episodes  rate 1

3

3

2

2

1

3.

Number of heat waves occurring
annually

>12 episodes  rate 5
10-12 episodes  rate 4
7-9 episodes  rate 3
4-6 episodes  rate 2
<4 episodes  rate 1

5

5

5

5

5

4.

Number of days with extreme
heavy rain (> 100 mm) occurring
annually

>12 days  rate 5
10-12 days  rate 4
7-9 days  rate 3
4-6 days  rate 2
<4 days  rate 1

4

3

2

2

3

5.

Number of drought months
occurring annually

⩾3 months  rate 5
2  < 3 months  rate 4
1  < 2 months  rate 3
2 weeks  < 1 month  rate 2
0  < 2 weeks  rate 1

5

5

5

5

4

3 other proposed indicators were not assessed due to lack of secondary data available, including: % of provinces/cities flooded
annually; % of provinces/cities experiencing droughts annually; and total area inundated/flooded due to sea level rise (hectare).
Average rating for “Exposure”
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Table 2. Indicators of health sensitivity to climate change and extreme weather events in Vietnam.
II

Indicators

Rating each indicator

2013

2014

2015

2016

2017

Core indicators
1.

Number of provinces/cities with
epidemic dengue hemorrhagic fever
occurring annually out of 63 provinces/
cities

51-63 provinces  rate 5
39-50 provinces  rate 4
26-38 provinces  rate 3
13-25 provinces  rate 2
<13 provinces  rate 1

5

4

5

4

5

2.

Number of dengue hemorrhagic fever
cases / 100 000 people

>50  rate 5
>35-50  rate 4
>20-35  rate 3
>5-20  rate 2
0-5  rate 1

5

4

5

5

5

3.

Number of diarrhea cases / 100 000
people

>50 000  rate 5
40 000-50 000  rate 4
30 000-<40 000  rate 3
20 000-<30 000  rate 2
<20 000  rate 1

5

5

5

4

4

4.

Number of influenza cases / 100 000
people

>500  rate 5
300-500  rate 4
200-<300  rate 3
100-<200  rate 2
<100  rate 1

5

5

5

5

5

5.

% of poor households

>20%  rate 5
10%-20%  rate 4
5%-<10%  rate 3
3%-<5%  rate 2
<3%  rate 1

3

3

3

3

3

Co-indicators
6.

Population density (people/km2)

>281  rate 5
123  280  rate 4
73  122  rate 3
25  72  rate 2
< 25  rate 1

5

5

5

5

5

7.

(A) % of children under 5 years of age
who are malnourished (underweight)

>20%  rate 5
15%-20%  rate 4
10%-<15%  rate 3
5%-<10%  rate 2
<5%  rate 1

4

3

3

3

3

(B) % of children under 5 years of age
who are malnourished (stunting: low
height-for-age)

⩾30% is very high. 20%-29% is high
>30%  rate 5
20%-30%  rate 4
15%-<20%  rate 3
10%-<15%  rate 2
<10%  rate 1

4

4

4

4

4

8.

% households in rural areas without
access to improved drinking water

>20%  rate 5
15%-20%  rate 4
10%-<15%  rate 3
5%-<10%  rate 2
<5%  rate 1

4

4

3

3

3

9.

% households in rural areas without
access to hygienic toilets

>50%  rate 5
40%- 50%  rate 4
25-<40%  rate 3
10%-<25%  rate 2
<10%  rate 1

4

3

3

3

2

10.

% of the elderly ⩾ 60 years old

>30%  rate 5
20%-30%  rate 4
15%-<20%  rate 3
10%-<15%  rate 2
<10%  rate 1

2

2

2

2

2

(Continued)
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Table 2. (Continued)
II

Indicators

Rating each indicator

2013

2014

2015

2016

2017

11.

Number of deaths due to dengue
hemorrhagic fever annually / 100 000
people

>0.5  rate 5
0.3-0.5  rate 4
0.2-<0.3  rate 3
0.1-<0.2  rate 2
< 0.1  rate 1

1

1

1

1

1

12.

Number of deaths due to diarrhea
annually/ 100 000 people

8.6-<45  rate 4
2.6-<8.6 rate 3
1.15-<2.6  rate 2
<1.15  rate 1

1

1

1

1

1

13

Number of deaths due to influenza
annually / 100 000 people

⩾2.0  rate 5
1.0-<2.0  rate 4
0.5-<1.0 rate 3
0.1-<0.5  rate 2
<0.1  rate 1

1

1

1

1

1

3.8

3.5

3.6

3.4

3.5

Average rating for “Health sensitivity”

Table 3. Indicators of the adaptive capacity to climate change and extreme weather events of the health sector in Vietnam.
III

Indicators

Rating each indicator

2013

2014

2015

2016

2017

Leadership/governance
1.

MOH established a national steering
committee in responding climate
change, natural disasters and
emergencies.

No  rate 5
Yes, work not so effectively rate 4
Yes, work quite effectively for some aspects  rate 3
Yes, work effectively for most aspects rate 2
Yes, work very effectively for all aspects– rate 1

2

2

2

2

2

2.

% provinces/cities have a specific
health action plan to respond to
climate change

<20%  rate 5
20%-<40% rate 4
40%-<60%  rate 3
60%-<80% rate 2
⩾80%  rate 1

5

5

5

5

5

3.

% of health policies that are
integrated with relevant climate
change response contents.

<20%  rate 5
20%-<40% rate 4
40%-<60%  rate 3
60%-<80% rate 2
⩾80%  rate 1

5

5

5

5

5

0  rate 5;
Funded < 25% of estimated budget  rate 4;
Funded 25%-<50% of estimated budget rate 3
Funded 50%-<75% of estimated budget  rate 4
Funded ⩾ 75% of estimated budget  rate 1

5

5

5

5

5

Health care financing
4.

In the national master development
and investment plan, there is a
budget line for climate change
adaptation in the health sector.
Health workforce

5.

The Health Sector has training
programs and short courses for
health staff at different levels in
planning for and responding to
climate change.

No training programs at uni., no short courses  5
No training programs at uni., short courses at national
level  4
No training programs at uni., short courses at provincial
level  3
Training programs at uni. + short courses at national
level  2
Training programs at uni. + short courses at different
level  1

5

5

5

5

5

6.

% of health staff trained in climate
change and health adaptation

<20%  rate 5
20%-<40% rate 4
40%-<60%  rate 3
60%-<80% rate 2
⩾80%  rate 1

5

5

5

5

5

(Continued)
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Table 3. (Continued)
III

Indicators

Rating each indicator

2013

2014

2015

2016

2017

Infrastructure, medical products,
technologies
7.

% provincial/district hospitals and
commune health stations applied
measures to response to health
impacts of climate change.

<20%  rate 5
20%-<40% rate 4
40%-<60%  rate 3
60%-<80% rate 2
⩾80%  rate 1

NA

NA

NA

NA

NA

8.

% provincial/district hospitals and
commune health stations with
adequate infrastructure, medical
products and equipment for disaster
and emergency responses

<20%  rate 5
20%-<40% rate 4
40%-<60%  rate 3
60%-<80% rate 2
⩾80%  rate 1

NA

NA

NA

NA

NA

<20%  rate 5
20%-<40% rate 4
40%-<60%  rate 3
60%-<80% rate 2
⩾80%  rate 1

5

5

5

5

5

0  rate 5
1-2  rate 4
3-4  rate 3
5-6 rate 2
>6 rate 1

5

5

4

4

4

No  rate 5;
Yes, for 1-2 diseases, rarely implemented  rate 4
Yes, for few vector-borne, waterborne and heat-related
diseases, implemented in adequately rate 3
Yes, for important vector-borne, waterborne and heat
related diseases, implemented well  rate 2
Yes, for important vector-borne, waterborne, heatrelated diseases, implemented very well  rate 1

5

5

5

5

5

12. Number of hospital beds per 10 000
population

<10  rate 5; 10 -<20  rate 4
20-<30  rate 3; 30-<40  rate 2; ⩾40  rate 1

3

3

3

3

3

13. Number of doctors (physicians) per
10 000 population

<5 rate 5; 5-<10  rate 4
10-<20  rate 3; 20-<30  rate 2; ⩾30  rate 1

4

4

4

4

4

4.5

4.5

4.4

4.4

4.4

Information and research
9.

% provinces, cities with organized
community-based communication
programs/activities to raise public
awareness of climate change and
health

10. Number of research projects at the
national level implemented in the
last year on climate change and
health and on adaptation options
Service delivery
11.

Health sector has developed and
used an early warning system for
health risks from natural disasters,
including extreme weather events
and climate variability

Average score

per 10 000 children below 5 years of age due to pneumonia
annually; and % of ethnic minority people (no scientific basis
for rating this criteria). These indicators can be included in
future V&A assessments once data are available.
For the indicator “adaptive capacity,” the overall score was
4.5 in 2013 and 2014, and 4.4 for the past 3 years, which means
the capacity was “very low” (Table 3). The overall assessment of
vulnerability and adaptive capacity of the health sector in
Vietnam had overall scores of 4.2 in 2013, 4.0 in 2014, 3.8 in
2015 and 2017, and 3.9 in 2016. This means the risks were very
high and high in the past 5 years.

Health adaptation options
Table 4 shows the adaptive options for the health sector in
Vietnam identified in this V&A assessment. They were

generally assessed as highly feasible (with an average score
ranging from 3.7 to 4.0 out of 5.0). Therefore, these adaptation
options should be prioritized for inclusion in the national
adaptation plan of the health sector.

Discussion

This V&A project assessed the magnitude and pattern of climate-sensitive diseases in Vietnam, and the vulnerability and
capacity of the health sector to manage current and future
health risks. The results showed that dengue fever, diarrhea, and
influenza were common diseases causing a significant number
of illnesses and deaths. The findings showed that Vietnam has
been facing many risks of climate-sensitive health and the sensitivity level is “high.” Previous studies in Vietnam reported
similar findings.23-25 The association between meteorological
factors and dengue fever, diarrhea, and influenza were described
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Table 4. Proposed health adaptation options and the rating of 48 stakeholders.
Health adaptation options in the health sector

TF

OF

E

EA

FF

SF

Average
score

1. Strengthen the capacity of health staff at different levels through developing
and implementing short, core/elective training courses on climate change and
health adaptation.

4.2

4.0

4.0

3.9

3.8

4.1

4.0

2. Improve awareness and capacity of the community in health adaptation
through risk communication activities.

4.1

3.7

3.5

3.8

4.0

4.1

3.9

3. Develop and implement early warning systems for prioritized climate-sensitive
diseases (dengue fever, malaria, influenza, diarrhea, heat stroke) to protect
vulnerable people. Strengthen surveillance systems for these diseases.

4.0

3.7

3.4

3.8

4.0

4.1

3.8

4. Promote intersectoral and international collaboration in developing and
implementing health adaptation options for climate-sensitive diseases/health
outcomes.

3.9

3.5

3.5

3.8

3.9

4.0

3.8

5. S
 trengthen scientific research about the health risks of climate change,
vulnerable groups, and effective health adaptation measures.

4.2

3.8

3.4

3.7

3.9

3.8

3.8

6. S
 trengthen infrastructure and equipment capacity to increase health facility
resilience to natural disasters and extreme weather events, prioritizing
commune and district health centers/ hospitals.

3.9

3.6

3.2

3.8

4.0

3.9

3.7

7. Adapt health services to improve management of climate-sensitive diseases:
strengthen health facilities in preventing and controlling emerging and
re-emerging diseases in a changing climate. Develop, pilot, and implement
effective community adaptations to climate change

3.9

3.6

3.3

3.9

3.8

3.8

3.7

8. Develop and refine regulations, policies, and mechanisms of the health sector
in managing the health risks of climate change and extreme weather events.

3.8

3.6

3.5

3.7

3.7

3.7

3.7

Abbreviations: E, effectiveness; EA, environmental acceptance; FF, financial feasibility; OF, operational feasibility; SF, social feasibility; TF, technical feasibility.

in many studies in Vietnam and worldwide.3,26-30 Similar
V&A assessments in Ontario, Canada31 and in Madagascar,32
although the common sensitive-climate diseases were different
in Vietnam, also described the existing and future health burden
due to climate change.
The level of exposure to climate-related risks in Vietnam’s
health sector in the period of 2013 to 2017 was “high” to “very
high,” with the average “exposure” fluctuating between 3.4 and
4.4 (out of 5.0). This may be due to Vietnam’s unique geographic
(long coastal line), demographic (over 90 million people, high
density, and an aging population), and socioeconomic characteristics combined with its high exposure to changing weather
patterns associated with climate change. In the context of high
levels of exposure and sensitivity, the current capacity of the
health sector was considered very low. Overall, the level of risk
associated with vulnerability and adaptive capacity of Vietnam’s
health sector was very high. Thus, adaptation options to reduce
the vulnerability of the Vietnamese health sector to climate
change in the coming decades are urgently needed.
Adaptive solutions were developed and assessed by experts
and stakeholders through Multi-Criteria Analysis using a
Delphi Technique and expert consultations. Eight adaptive
solutions were assessed as highly feasible (with an average score
ranging from 3.7 to 4.0 out of 5.0). These priority programs
focused on strengthening the capacity of health staff, improving awareness and capacity of the community, developing and
implementing early warning systems, promoting intersectoral
and international collaboration, strengthening scientific

research, adapting health services to improve management of
climate-sensitive diseases, and developing and refining regulations, policies, and mechanisms. The solutions identified support the recommendation of WHO33 and other studies.31,34
Several countries have implemented V&A assessments for
the health sector.31,32 However, it was difficult to compare
their findings with this assessment because each country
applied different methods. Although most V&A assessments
followed the 6 main steps proposed by WHO,33 the scale,
approach, methods, and tools applied were different. Also,
climate characteristics, disease patterns, and health systems
varied considerably. Furthermore, the indicators used to assess
exposure, sensitivity, and capacity were very different, which
was appropriate to each country-specific context. For example,
the V&A assessment for Madagascar prioritized malnutrition,
acute respiratory infections, diarrhea, and malaria. The study
used data on weather, epidemiology, and socioeconomics.32 In
Ontario, Canada, the 6 climate-sensitive health vulnerability
categories included extreme temperatures, extreme weather,
air quality, food and water safety and security, vector-borne
disease, and exposure to ultraviolet radiation.31 Health impacts
considered included heat-related hospitalizations, injuries, illness, community emergencies, bacteriological contamination
of food and water, as well as vectors that spread West Nile
virus and Lyme disease.31 Unlike in our study, specific indicators were not used. To identify current and future capacity, the
research used qualitative data though key informant interviews and focus groups.31
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The strengths of this study
This study was the first V&A assessment in Vietnam; it provided a comprehensive picture of climate change risks on the
emergence and development of common diseases in Vietnam,
and the vulnerability and adaptive capacity of the health sector
to manage these risks. The list of indicators provided a practical
tool to assess the vulnerability and capacity of Vietnam’s health
sector; this tool could be used by other countries when they conduct an assessment. The findings of this study help health decision-makers build effective adaptation strategies, including to
develop early warning systems. Institutionally, the Ministry of
Health recently approved the climate change response action plan of
the health sector in the 2019 to 2030 period with the vision to 2050.19

Limitations of the study
The V&A assessment was a new and challenging task, being
implemented for the first time in Vietnam. There were very
few in-depth studies on the effects of weather/climate variables, such as temperature, precipitation, and humidity, on disease patterns and community health. There was also no existing
mechanism for managing and sharing databases among health
agencies, and between the health sector and other stakeholders
(for example, for weather/climate variables).
Limitations of this V&A assessment included our reliance
on routine monthly data from the health care systems, which
included all cases not just confirmed cases. In addition, data on
gender, age, and residential address were not available. Therefore,
associations could not be estimated by grid cell or for genderspecific associations. In addition, the assessment did not undertake a cost-effective assessment or cost-benefit assessment for
adaptation solutions related to climate change–sensitive diseases. There was also no list of indicators available from other
countries. A quantitative assessment using indicators from
other sectors, for example, Ministry of Natural Resources and
Environment (MONRE), would take a long time to be developed and verified, with a much larger budget. Thus, we proposed a list of indicators that were assessed semi-quantitatively.
In addition, the prioritization of adaptation options was nonquantitative, mainly based on expert judgment and consultations with policymakers, health managers, and experts.

Conclusion

The findings of this V&A assessment in Vietnam revealed
some striking results. The burdens of climate-sensitive infectious diseases including dengue fever, diarrhea, and influenza in
Vietnam were large and were projected to increase in the next
decades without additional actions. The level of exposure to
climate change and extreme weather events of the health system was “high” to “very high.” The level of health sensitivity
was considered as “high.” The adaptive capacity of the
Vietnamese health care system was “very low.” The overall
rankings were “very high risk” in 2013 and 2014 and “high risk”

in 2015 to 2017. Eight prioritized adaptive solutions were suggested focusing on strengthening the capacity of health staff,
improving awareness and capacity of the community, developing and implementing early warning systems, promoting intersectoral and international collaboration, strengthening
scientific research, adapting health services to improve management of climate-sensitive diseases, and developing and
refining regulations, policies, and mechanisms.

Recommendations

It is recommended that in the future, the Ministry of Health
and provincial department of health should use the proposed
framework and indicators to conduct similar studies on the
vulnerability and adaptive capacity of the health sector to climate change to develop a comprehensive database for policymakers in Ministry of Health and Ministry of Natural
Resources and Environment. The assessment should be conducted and used as part of planning as well as monitoring/
evaluating the implementation progress of the “Climate change
response action plan of the health sector in the 2019-2030,
vision to 2050.” The list of indicators can be adjusted to suit
specific situations, consistent with the data available in each
year, but it is needed to ensure no influence to the entire assessment framework. The indicators should be of sufficient number to assess exposure, sensitivity, and capacity. To facilitate a
revised and comprehensive V&A assessment in the coming
years, there is a strong need for effective resources mobilization,
cooperation between MOH and MONRE to establish and
maintain a system for integrating disease and weather data, and
strengthening competence of health officials in data collection
and analysis of V&A assessments.
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