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ABSTRACT

This was a cross-sectional study to examine health vulnerability and adaptation of
community in the repetitive smog area and transboundary haze effect: Phayao Province.
According to the findings, the majority of people were male (61.86%), with a high-level of
35.70%, a low-risk level of 34.10%, and a medium risk level of 30.20%, in that order.
According to the findings of this study, income was shown to be positively correlated with
quality of life (r=0.136), body mass index (BMI) (r=0.116), risk level (r=0.213), adaptive
capability (r=0.364), and vulnerability (r=0.364), all significant at p<0.05. Furthermore, multi-
variable analysis to determine the predictive factors affecting groups with a tendency to be
health vulnerable found that sensitivity affecting health vulnerability was adjusted OR: 7.61,
B: 2.09 (S.E.: 0.03), Wald: 90.10 (p<0.01). To minimize vulnerability to the repeated haze
area in the next decades, adaptation activities and a more conscious effect and sensitivity of the
health sector are critically needed. The health vulnerability assessment of smog communities
adaption suggestions were included in local public health risk planning and monitoring.
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INTRODUCTION

Climate change's health
implications include rising temperatures,
horrible atmospheric conditions, droughts,
floods, wildfires, and emerging and
recurring disease outbreaks that might have
an impact on human health and well-being!.
Consequently, the impact of climate change
and air pollution on human health is an
international concern. There is now strong
evidence that air pollution from particulate
matter is one of the most significant drivers
of death and public health burden
worldwide, as well as a risk factor for heart
disease (Cardiovascular diseases, CVD).?
Hystad et al. (2020)* performed research on
the relationship between microparticles and
heart disease in 21 low-, middle-, and high-
income countries, involving 157,436
persons from 747 adult populations. It was
discovered that exposure to atmospheric
PM, 5 concentrations increased the risk of
heart disease in those aged 35 to 70. While
a study of long-term exposure to PMz 5 in
China discovered that all concentrations of
10 g/m? increased the incidence of heart
disease 1.25-fold (95% CI, 1.22-1.28) and
the risk of fatalities from disease 1.16-fold
(95% CI, 1.12-1.21).4

In 2014, a study by Guo et al.> found
that the impact of air pollution was related
to death in Thailand. The upper northern
provinces, namely Chiang Mai and
Lampang, and especially PM; o, were
significantly associated with respiratory
mortality. Furthermore, a 2017 study by
Pinichka et al. ® found that the burden of
illness from PM3 s air pollution in Thailand
for lung cancer and heart disease was
16.8% and 14.6%, respectively. As per a
study, exposure to dust pollution PMiy,
PM;. s, CO, O3, and NO;, was associated
with the number of daily outpatients in Thai
hospitals between 2014 and 2017. In
March, PMjo levels were high, and when
combined with biomass incineration, the
incidence rate of daily PMio exposure
resulted in a 1. 020- fold increase in

outpatient admissions in the lower
respiratory tract and CBVD groups.’

Furthermore, 1issues of health
vulnerability are required for integrating
three components: hazard exposure, hazard
sensitivity, and  hazard adaptive
capability.® 1 To lead to a model of
planning and adapting to live as safely as
possible, fewer risk mitigation measures are
required by attempting to achieve a balance
of risk and ability to adapt for the effect of
minimizing fragility.! ! If a community
lacks sufficient capacity to adapt to smog, it
becomes more susceptible to health issues,
making them more vulnerable. Therefore, it
is essential to prioritize efforts to enhance
the adaptation capabilities of the
agricultural community to mitigate the
impact on health and the environment. The
health burden arising from air pollution is a
cause for concern at both national and
global levels, as it presents a complex
challenge to address on a spatial scale.® All
of these contribute to sources of emissions
into the atmosphere, both quantitatively and
chemically. Especially in places without the
technology to prevent and control pollution
caused by tribal activities in the open (open
burning) , such as agricultural areas,
sanitary and engineering uncontrolled
incineration of waste in landfills. A study
by Vongruang and Pimonsree!? revealed
that biomass burning in Southeast Asian
countries played a crucial role in the
expansion of PMo between 2011 and 2019.
The majority of land use patterns in
northern  Thailand are  agricultural.
Whenever combined with the mountainous
terrain, it results in less diffusion and
dilution of day mist, increasing the risk of
exposure to dust particles smaller than 2.5
and 10 microns (PMa s and PMio), which
can have adverse health and environmental
consequences. The pattern and intensity of
health consequences are determined by
demographic and social features, as well as
individual susceptibility to disease.?

In the meantime, there are very few
studies evaluating community health
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vulnerabilities due to environmental
problems in Thailand. Furthermore, the
smog problem is constantly worsening.
This is because it is an area in northern
Thailand that suffers from smog pollution
from January to May each year. As a result,
it is a noteworthy national problem that
must be studied and addressed urgently to
lessen the impact on people's health and the
environment at both the local and regional
levels, to examine health risks and
community concerns about pollution. The
purpose of this research is to study the
health vulnerability and adaptation of
communities in the repetitive haze area:
Phayao Province, Northern Thailand case
study. Since it is an area that suffers from
haze pollution in the northern part of
Thailand from January to May every year.
Therefore, it is an important problem at the
national level that should be studied and
measured to reduce the impact on people's
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health and the environment urgently, both
locally and regionally. The information
obtained will be crucial to public health
officials in applying the study results to
local public health risk planning and
monitoring. This will enable them to
effectively handle and adapt to the
smog situations while minimizing risks to
health.

METHODS

Study Area

Pong District is located in Phayao
Province, 90 kilometers from the Phayao
Provincial Office and 800 kilometers from
Bangkok. The landscape is highly
mountainous. It is a community study of
five communities in Pong District, Phayao
Province, as shown in Figure 1.
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Figure 1 Map of location study area

Study Design and Participants

This is cross-sectional descriptive-
analytical research. The study's population
was participants who lived in Pong District,

Phayao Province. People living in five
villages in Pong district, Phayao Province,
a total of 4120 people, with the criteria for
selection 1) People over 18 years old, 2)
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Reside in the Pong District area for more
than 1 year and, 3) Consent to participate in
the research process. For those who have a
physical or psychiatric disease that is an
obstacle to answering the research
questions, withdrawing subjects from the
research are as follows: 1) In the event that
the volunteer does not wish to continue or
has problems and cannot continue 2) Any
physical or psychiatric disease that made it
difficult to answer the research questions
would be excluded from this study. The
sample size was calculated using the
following Equation (1)!*!5 for estimating
the proportion of the population:
Np(1-p)z}_a
: )

Substitute the p value in the formula
using the ratio of the prevalence of
vulnerable groups in the haze case study to
vulnerability and social impact at the
household level, p = 0.48.'® The sample
size was 451 people.

n=
d2(1v—1)+p(1—p)zf p
2

Tools and Data Collection

The data collection tool used was an
individual questionnaire. The questionnaire
focused on community adaptation model to
cope with climate change and health
vulnerability: a case study in a haze-prone
area in Pong District, Phayao Province. The
item objective congruence (IOC) of the
health vulnerability assessment of the smog
community (HVSM) questionnaire, which
was 0.86 in this study, was assessed by
three experts in the environmental and
public health fields. The question was
examined subsequently on thirty subjects
who were similar to the participants in the
area study in a pilot study. Furthermore, for
each tool, the Cronbach's alpha coefficient
is as follows:
Part 1 General information questionnaire
(Personal information) 35 items.
Part 2 The measurement form:

2.1 World Health Organization
Quality of Life Scale, (WHOQOL - BREF
- THAI): 26 items!” are divided into four

dimensions: physical health (seven items),
psychological health (six items), social
relationships (three items), and
environment (eight items) with Cronbach’s
alpha coefficient = 0.84. The following
response options were available on a 5-
point Likert scale: 1, not at all; 2, not much;
3, moderately; 4, a lot; and 5, entirely.
Three items have negative wording
(numbers 2, 9, and 11). The total scores
may be broken into three categories: 1) poor
quality of life, 2) moderate quality of
life (17-26), and 3) good quality of life (27-
35).

2.2 Thai Mental Health Indicator
Version 2007, (TMHI-15): 15 items'®
developed by The Department of Mental
Health, Ministry of Public Health with
Cronbach’s alpha coefficient = 0.93. The
purpose was to assess Thai people's mental
health. The response alternatives were on a
4-point Likert scale: 1, not at all; 2, not
much; 3, a great deal; and 4, completely.
Three negatively worded items (numbers 3,
4, and 5) were included. The total scores are
divided into 3 groups: 1) better than
average mental health (51-60), 2) average
mental health (44-50), and 3) below
average mental health (< 43).

2.3 The State-Trait Anxiety
Inventory (STAI): 34 items developed by
Charles D. Spielberger in 1980.!° The aim
was to assess anxiety broadly in research
and therapeutic practice with Cronbach’s
alpha coefficient = 0.92. The response
options were on a 4-point Likert scale: 1,
never; 2, sometimes; 3, a frequency; and 4,
almost always. There are nine negatively
worded items (numbers 1, 3, 6, 7, 10, 13,
14, 16, and 19). The overall score could be
b divided into 5 groups: 1, not at all
(<20), 2) mild anxiety (41-60), 3) moderate
anxiety (61-70), 4) high anxiety (61-70),
and 5) very high anxiety (61-70).

2.4 Health Vulnerability
Assessment of Smog Communities
(HVSM) 32 items, divided into three
dimensions:  exposure  (six  items),
sensitivity (twelve items), and adaptive
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capacity (fourteen items), using the model
of Ebi and Kovats®*® and Nelson and
Crimp?! with Cronbach’s alpha coefficient
= 0.80, as shown in Equation 2. On a 4-
point Likert scale, the response options
were: 0 (not at all), 1, low, 2, moderate, and
5, high.

Risk (2)
Adaptive Capacity
Where Risk = Sensitivity X Exposure

Vulnerability =

Statistical Analysis

For this study, the data analysis
involved the use of the SPSS software
package to conduct descriptive statistics
and correlation analysis. Descriptive
statistics, such as frequency, percentage,
mean, and standard deviation, were
employed to analyze general personal
information. In addition, inferential
statistics including the Pearson correlation
coefficient, Chi-square test, Fisher exact
test, and simple correlation coefficient (r) at
a 95% confidence interval were utilized to
examine the predicted factors. These
statistical techniques were applied to
analyze the data and draw inferences from
the findings. The statistics were used to
analyze multiple logistic regression using
the Backward Stepwise (Wald) method to
bring the variables into the equation. The
behavioral level variables, health care
behaviors, and mental health were adjusted
to bivariate data, and the variables were
assigned as high-risk and normal levels.
The level of statistical significance was set
at p-value<0.05 and the results were

displayed with the Adjusted Odds ratio
value, with statistical significance set at
p<0.05.22

Ethical Considerations

The study was approved by the
University of Phayao Human Ethics
Committee, Thailand. Project reference
number: UP-HEC 1.2/019/65 was the
ethical clearance certificate (May 17,
2022).

RESULTS

General Information

Table 1 shows the demographic
information of the respondents. The results
of this study revealed that the subjects were
male 279 (61.86) and female 172 (38.14).
The participants’ age average was 57.46
(SD: 13.56), mostly aged between 40-59
years, 60.75%. The average BMI was 23.15
(SD: 3.90) and the body mass index
exceeded the standard > 23.00 (high),
48.34%, marital status was 76.50%, most of
them graduated in secondary school level,
61.86% were engaged in agriculture,
61.20% had an average income of 3748.56
(SD: 4705.18) baht, most of them had less
than 5000 baht, the majority of participants
did not drink alcohol and were non-
smokers, with 57.20% and 73.90%
respectively. 82.26% and the sample group
stated that 55.65% had underlying disease
and most of them had moderate pressure
level, 71.40%.
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Table 1 Demographic characteristics of the study respondents (n = 451).

Demographic characteristics No. (%)
Gender
Female 172 (38.14)
Male 279 (61.86)
Age (years old)
20-39 48 (10.64)
40-59 274 (60.75)
> 65 129 (28.60)

Average: 57.46+13.56
Median: 59.00, Min: 21; Max: 95

Body mass index (BMI)
< 18.50 (Low) 35(7.76)
18.50-22.99 (Average) 198 (43.90)
>23.00 (High) 218 (48.34)

Average: 23.15+3.90
Median: 22.86, Min:8.89; Max: 42.46

Status
Single 38 (8.43)
Married 345 (76.50)
Divorced 58 (12.86)
Separated 10 (2.22)
Education level
No study 1(0.22)
Primary school level 69 (15.30)
Secondary school level 279 (61.86)
High school 35(7.76)
Diploma degree 38 (8.43)
Bachelor’s degree 14 (3.10)
Above bachelor’s degree 15 (3.33)
Income (THB)
<5000 371 (82.26)
5001-10,000 61 (13.53)
> 10,000 19 (4.21)

Average: 3748.56+4705.18
Median: 2,500, Min: 0; Max: 50,000

Occupation
Farmer 276 (61.20)
General employee 76 (16.85)
Commerce 32 (7.10)
Government servant 3(0.67)
Other 64 (14.19)
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Demographic characteristics No. (%)
Alcohol consumption

Yes 193 (42.80)

No 258 (57.20)
Smoking

No 333 (73.84)

Had smoked 71 (15.74)
Smoked < 1 item/week 39 (8.65)
Smoked 1 item/week 5(1.10)
Smoked > 1 item/week 3(0.67)
Underlying

Yes 251 (55.65)

No 200 (44.35)
Blood pressure

Low 52 (11.50)

Medium 322 (71.40)

High 77 (17.10)

The ratio of smog exposure to smog
sensitivity

Figure 2 is a consideration of the
decision matrix for determining a
household's smog risk level. The results
showed that most of the samples had a high-
risk level of 35.70%, followed by a low-risk
level of 34.10% and a medium-risk level of

30.20%, respectively. Furthermore, when
considering the characteristics of the
relationship between the level of risk and
adaptative capacity, it was discovered that
the R? score was 0.1943, implying that as
the risk level score increases, the adaptative
capacity will increase in a positive
direction. This is displayed in Figure 3.
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The study examined the factors
contributing to vulnerability in three areas
affected by haze: exposure, sensitivity, and
adaptive capacity. The results indicated that
exposure and sensitivity scores were at a
moderate level, accounting for 39.90% and
51.70% respectively. On the other hand,
adaptive capacity was found to be low at
54.80%. However, in terms of distribution,
the majority of the areas fell into the low

vulnerability category (58.55%), followed
by a moderate level (38.10%) and a small
percentage categorized as high
vulnerability (3.35%) as shown in Table 2.
Although the overall vulnerability level
was low, it is worth noting that a
considerable proportion of the population
still fell into the moderate vulnerability

group.

Table 2 Level of individual’s health vulnerability to smog, No. (%).

Components related to smog

Total score level assessment (n = 451)

Low, n (%) Medium, n (%) High, n (%)
Exposure 120 (26.60) 180 (39.90) 151 (33.50)
Sensitivity 127 (28.20) 233 (51.70) 91 (20.10)
Adaptive capacity 247 (54.80) 147 (32.60) 57 (12.60)
Health vulnerability 264 (58.55) 172 (38.10) 15 (3.35)
Social Components Associated with both Meanwhile, adaptive capacity = was

the Community in the Repetitive Smog
Area  and the  Factor's Health
Vulnerability

In addition, we considered social
components related to community in the
repetitive smog area and used the data to
study their relationships. Income was
positively correlated with quality of life
(r=0.136) and body mass index (BMI)
(0.116) at p<0.05 significance. It was found
that the risk level adaptive capacity and
vulnerability were significantly correlated
with quality of life (p<0.05) at r=0.213,
r=0.364, and r=0.364, respectively. The
level of risk correlated with adaptive
capacity (r=0.463), vulnerability (r=0.819),
and mental health (r=0.159) and was
statistically ~ significant at  p<0.05.

correlated with vulnerability (r=0.872),
vulnerability was correlated with mental
health (r=0.152), and mental health was
significantly correlated with anxiety
(r=0.127) at p<0.05, as shown in Table 3. In
addition, the results of bivariate study
factors such as smoking, sleep hour,
sensitivity, exposure, and adaptive capacity
were found to be correlated with health
vulnerability (Table 4). Multi-variable
analysis to determine the predictive factors
affecting groups with a tendency to be
health vulnerable found that sensitivity
significantly affected health vulnerability at
the Adjusted OR: 7.606 (95%CI, 5.003-
11.564) with statistically at p-value < 0.001
(Table 5).
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Table 3 Social components related to the community in the repetitive smog area.

Quality of Adaptive Mental

Factor Age Income life Risk level  capacity  Vulnerability  health Anxiety BMI
Age 1.000
Income -0.3596* 1.000
Quality of life -0.1310* 0.1355%* 1.000
Risk level -0.0742 -0.1249* 0.2125% 1.000
Adaptive capacity 0.078 -0.0696 0.3644* 0.4631* 1.000
Vulnerability 0.014 -0.1213* 0.3638* 0.8190* 0.8724* 1.000
Mental health -0.0657 -0.1695* -0.0104 0.1585%* 0.0927 0.1520* 1.000
Anxiety -0.1464* 0.029 -0.1156* 0.069 -0.0855 -0.0112 0.1266* 1.000
BMI -0.2048* 0.1160* 0.024 -0.0209 -0.0129 -0.0231 0.0331 0.0645 1.000

*p <0.05.
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Table 4 Factors related to health vulnerability among participants living in repetitive smog-
prone areas, Pong District, Phayao Province.

Factor Health vulnerability Crude OR x? p-value
Low High (95% CI)

Gender
Male 102 (22.60) 70 (15.50) 1.052 0.067 0.796
Female 162 (35.90) 117 (25.90) (0.715-1.548)

Age (year old)
<60 136 (30.20) 104 (23.10) 0.848 0.739 0.390
> 60 128 (28.40) 83 (18.40) (0.582-1.235)

BMI
<18.50 22 (4.90) 13 (2.90) NA 0.297 0.862
18.50-22.99 116 (25.70) 84 (18.60)
>23.00 126 (27.90) 90 (20.00)

Status
Single 26 (5.80) 12 (2.70) NA 1.773 0.412
Married 200 (44.30) 145 (32.20)
Divorced/separated 38 (8.40) 30 (6.70)

Occupation
Farmer 158 (35.00) 118 (26.20) NA 3.271 0.352
Employee 44 (9.80) 35 (7.80)
Own business 18 (4.00) 14 (3.10)
Other (unemployment) 44 (9.80) 20 (4.40)

Education level
None 39 (8.60) 31 (6.90) NA 4.259 0.372
Primary school 172 (38.10) 107 (23.70)
Secondary school 37 (8.20) 36 (8.00)
Diploma 9 (2.00) 5(1.10)
Above bachelor 7 (1.60) 8 (1.80)

Income (THB)
< 5,000 216 (47.90) 155 (34.40) NA - 0.629)
5,001-10,000 37 (8.20) 24 (5.30)
> 10,000 11 (2.40) 8 (1.80)

Alcohol consumption
Yes 114 (25.30) 79 (17.50) 0.961 0.043 0.836
No 150 (33.30) 108 (23.90) (0.659-1.401)

Smoking
No 201 (44.60) 132 (29.30) NA - 0.036™(M
Had smoked 43 (9.50) 28 (6.20)

Smoked < 1 item/week 15 (3.30) 24 (5.30)

Smoked 1 item/week 3 (0.70) 0 (0.00)

Smoked > 1 item/week 2 (0.40) 3 (0.70)
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Factor Health vulnerability Crude OR x? p-value
Low High (95% CI)

Underlying
Yes 148 (32.80) 103 (22.80) 0.962 0.039 0.848
No 116 (25.70) 84 (18.60)  (0.659-1.406)

Blood pressure
Low 29 (6.40) 23 (5.10) NA 0.306 0.585
Medium 191 (42.4) 131 (29.00)
High 44 (9.80) 33 (7.30)

Sleep hour (hrs.)
<8 80 (17.70) 85 (18.80) NA 9.320 0.009"
8 62 (13.70) 125 (27.70)
>8 45 (10.00) 54 (12.00)

Sleep pill experienced
Yes 34 (7.50) 27 (6.00) 0.876 0.228 0.676
No 230 (51.00) 160 (35.50) (0.508-1.509)

Quality of life
Medium 165 (36.60) 111 (24.60) 1.141 0.455 0.500
High 99 (22.00) 76 (16.90) (0.777-1.675)

Sensitivity
Low 127 (28.20) 0 (0.00) NA 45.105 0.001*
Medium 112 (24.80) 121 (26.80)
High 25 (5.50) 66 (14.60)

Exposure
Low 120 (26.60) 0 (0.00) NA 120.529  0.001™"
Medium 88 (19.50) 92 (20.40
High 56 (12.40) 95 (21.10)

Adaptive capacity
Low 107 (23.70) 140 (31.00) NA 69.394 0.001*
Medium 100 (22.20) 47 (10.40)
High 57 (12.60) 0 (0.00)

Mental health
Normal 165 (36.60) 111 (24.60) 1.141 0.455 0.500
Abnormal 99 (22.00) 76 (16.90) (0.777-1.675)

Anxiety
No 7 (1.60) 2 (0.40) NA 2.296 0.317
Medium 249 (55.20) 176 (39.00)
High 8 (1.80) 9 (2.00)

p <0.05; “p <0.01; V: Fisher exact test; NA: None available.
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Table 5 Multi-variable analysis to determine the predictive factors affecting groups with a
tendency to be health vulnerable in the sample using Binary Logistic Regression Analysis

(Backward Stepwise (Wald).

Variable B S.E. Wald  p-value  Adjusted 95% CI
OR Adjusted OR
Lower  Upper
Sensitivity 2.029 214 90.104  0.001%" 7.606 5.003 11.564
Constant -4.367 446 95.830  0.001 0.013

p<0.05,"p<0.01, Nagelkerke R Square = 36.20%.
Chi-Square = 31.71 df= 1, (Hosmer and Lemeshow Test) and Overall Percentage = 66.60%

(Classification Table).

DISCUSSION

Though most research shows health
vulnerabilities to climate change, evidence
on community-level consequences is
lacking. Smog, on the contrary, is a concern
at community, local, national, and ASEAN
levels, and it can have an effect on health
from short-term as well as long-term
exposure. For instance, our research
focuses on studying and assessing the
health, vulnerability, and adaptation of a
community in a repetitive haze area:
Phayao Province, Northern Thailand, as a
case study. Our study's findings indicated a
high-risk level, followed by a low-risk level
and a medium-risk level. However, our
study discovered that health vulnerability

was low (58.55%), whilst health
vulnerability was moderate (38.10%),
which implies that while exposure,

sensitivity, and evaluation outcomes are
moderate, adaptation is low. As it turns out,
low adaptation to the conditions at hand is
likely to increase population exposure and
health problems. Reduced exposure would
lead to decreased health vulnerability
knowing that adaptation was an important
determinant of well-being in society and a
living environment.”> Thus, reducing
exposure would lead to lower health

vulnerability. Adaptation is seen as an
important social and ecological feature.>*
Therefore, reducing exposure would result
in lower health vulnerability.

Furthermore, Mikhun and Leknoi'®
explained that the severity of the
transboundary haze pollution problem
across the Association of Southeast Asian
Nations (ASEAN) region is due to
globalization and the expansion of contract
farming as a result of rising neoliberal
policies across the region, particularly in
northern Thailand, which has affected
transboundary haze pollution from both
Laos and Myanmar. Maize monocultures
have also exacerbated the smog pollution
problem. These actions are in response to
the desire for economic growth and food
security, and burning wasteland is one of
the cheapest and most rapid ways to
facilitate rapid production.!¢ As ascribed to
the complexities of the socioeconomic
background and land usage, combating
haze is a difficult problem. However,
assessments of health vulnerability and
adaptability are being performed at various
scales that assist in adaptation planning.?

One intriguing finding from this
study was the correlation between
increased risk levels and lower income. The
researchers observed that when individuals
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face the risk of air pollution, they tend to
adapt by limiting their exposure to outdoor
air, which can make it challenging for them
to carry out work-related activities. This
suggests that individuals with lower
incomes may face additional difficulties
and limitations in their daily lives due to the
impact of air pollution. As a consequence,
income decreased?®?’, and it was observed
that adaptive capacity was positively
associated with quality of life, leading the
researchers to infer that the faster the
patients' level of adaptation to pollution, the
higher  their  quality of  life.?8-30
Simultaneously, it was discovered that
anxiety contributes to a poorer degree of
quality of life, as the researcher claimed,
even though the components of quality of
life do not focus primarily on physical
issues but also incorporate mental, social,
and environmental factors. Having said
that, all of these factors are linked. That is,
being easily nervous is related to a negative
mental state. As a result, the number of
individuals who are unable to live a quality
life has grown, along with the number of
people who are unable to live a quality
life.3132 The researcher also identified a
connection between age and anxiety, noting
that individuals who are susceptible to
anxiety tend to experience an accelerated
onset of  depression symptoms.
Furthermore, anxiety has been found to
weaken the immune system, increasing the
likelihood of infections, cancer,
hypertension,  cardiovascular  disease,
diabetes, and other ailments. Consequently,
these factors contribute to a shorter life
expectancy for individuals affected by
anxiety.*-% Furthermore, body mass index
was found to be correlated, indicating that
the researchers determined that an increase
in BMI was associated with a higher risk of
developing several diseases, such as high
blood pressure, heart disease, and diabetes,
all of which are associated with a reduced
life expectancy.’®37 Therefore, areas with
recurring haze problems, even in a short
period of time, may affect health in the long

term in the future, relevant agencies should
have standards and policies for health
protection to reduce health risks that will
continue to increase. Despite the moderate
level of health vulnerability found in the
study, it is important for relevant agencies
to prioritize and promote activities that
raise awareness about the impact
(sensitivity) of living in smog-affected
areas and enhance adaptive skills. By doing
s0, it is possible to mitigate further risks and
reduce  health  vulnerabilities.  This
proactive approach can have positive
outcomes, including improved income and
overall quality of life for individuals
residing in these areas, by addressing the

identified problems and implementing
preventive measures.
CONCLUSION

The examination of health
vulnerability and  adaptability  has

undergone advancements across various
disciplines and research traditions. In this
study, we employed a model that assessed
exposure, sensitivity, risk, and
vulnerability, along with their associations
with social factors. The findings revealed
that the sample group residing in the haze-
affected Pong area exhibited a moderate
level of exposure, a high level of
sensitivity, and a high-risk level of 35.70%.
Additionally, there was a low level of risk
observed in 34.10% of the group, while a
medium risk level was identified in 30.20%
of the participants. Moreover, the level of
adaptation was found to be poor, resulting
in a health vulnerability rate of 58.50%.
This was followed by a moderate
vulnerability level of 38.10%, and a high
vulnerability level of 3.30%, respectively.
In addition, income was positively
correlated with quality of life (r=0.135),
and adaptive capacity and vulnerability risk
levels had a significant correlation with the
quality of life (p<0.05) at r=0.21, r=0.364,
and r=0.364, correspondingly. The level of
risk was statistically significant when
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associated with adaptive capability
(r=0.463), vulnerability (r=0.819), and
mental health (r=0.159). Furthermore,
sensitivity impacting health vulnerability
was adjusted OR: 7.61, B: 2.09 (S.E., 0.03),
and Wald: 90.10 (p<0.01) in multivariable
analysisto  determine the predictive
factors affecting groups with a tendency to
be health vulnerable.

RECOMMENDATIONS

Our grasp of governance and
decision-making on the one hand and
system resilience on the other, as well as the
implications for effective adaptation
techniques in a constantly changing
environment, will be improved by current
and future study, and future issues are as
follows:

1. The various smog problems in
each area may not be comparable: what
social and environmental adaptation goals
have  the appropriate authorities
established?

2. Which factors are crucial for
adaptation in haze-affected areas? And
exactly how will it affect personal security,
society, and the environment?

FUNDING

This research was supported by the
School of Public Health, University of

Phayao [Grant number: PHUPUOE
01/2565].
ACKNOWLEDGMENT

The authors thank the School of
Public Health, University of Phayao for
providing the budget supported by revenue
in the year 2022 for the implementation of
this project. We also acknowledge
Assistant Professor Dr. Patipat Vongruang,
a geospatial information systems (GIS)

expert who contributed design maps of the
study's boundary areas.

REFERENCES

1. Rocque RJ, Beaudoin C, Ndjaboue R,
Cameron L, Poirier-Bergeron L,
Poulin-Rheault RA, et al. Health effects
of climate change: an overview of
systematic  reviews. BMJ  Open.
2021;11(6):¢046333. doi: 10.1136/
bmjopen-2020-046333

2. Kim O-J, Lee SH, Kang S-H, Kim S-Y.
Incident cardiovascular disease and
particulate matter air pollution in South
Korea using a population-based and
nationwide cohort of 0.2 million adults.
Environ. Health. 2020;19(1):113. doi:
10.1186/512940-020-00671-1

3. Hystad P, Larkin A, Rangarajan S,
AlHabib KF, Avezum A, Calik KBT, et
al. Associations of outdoor fine
particulate air  pollution and
cardiovascular disease in 157 436
individuals from 21 high-income,
middle-income, and  low-income
countries (PURE): a prospective cohort
study. Lancet Planet Health. 2020;4(6):
€235-e45. doi: 10.1016/S2542-5196
(20)30103-0

4. Liang F, Liu F, Huang K, Yang X, LiJ,
Xiao Q, et al. Long-term exposure to
fine particulate matter and
cardiovascular disease in China. J. Am.
Coll. Cardiol. 2020;75(7):707-17.
doi: 10.1016/j.jacc.2019.12.031

5. GuoY, LiS, Tawatsupa B, Punnasiri K,
Jaakkola JJK, Williams G. The
association between air pollution and

mortality in Thailand. Sci. Rep.
2014;4(1):5509. doi: 10.1038/
srep05509

6. Pinichka C, Makka N, Sukkumnoed D,
Chariyalertsak S, Inchai P,
Bundhamcharoen K. Burden of disease

attributed to ambient air pollution in
Thailand: A GIS-based approach.

149



Journal of Public Health and Development
Vol.21 No.3 September-December 2023

10.

11.

12.

13.

PLOS ONE. 2017;12(12):e0189909.
doi: 10.1371/journal.pone.0189909
Mueller W, Loh M, Vardoulakis S,
Johnston HJ, Steinle S, Precha N, et al.
Ambient particulate matter and biomass
burning: an ecological time series study
of respiratory and cardiovascular
hospital visits in northern Thailand.
Environ. Health. 2020;19(1):77. doi:
10.1186/512940-020-00629-3.

Adger WN. Vulnerability. Global
environmental change. 2006;16(3):268-
81. doi: 10.1016/j.gloenvcha.2006.02.
006

Parry M, Canziani O, Palutikof J,
Linden P van der, Hanson C. Climate
Change 2007: Impacts, Adaptation and
Vulnerability [Internet]. Cambridge
University Press; 2007 [cited 2023 Feb
17]. 976 p. Available from: https:/
www.ipcc.ch/site/assets/uploads/2018/
03/ar4 wg2 full report.pdf

Kovats S, Ebi KL, Menne B, Campbell-
Lendrum D, Canziani O, Githeko A.
Methods of assessing human health

vulnerability and  public  health
adaptation to climate change. WHO
Regional Office for  Europe

Copenhagen, Denmark [Internet]. 2003
[cited 2023 Mar 23]. Available from:
https://apps.who.int/iris/handle/10665/
107538

SEA START RC. The Study of Climate
Change Impact and Vulnerability and
Adaptation of Key Systems and Sectors
to Future Climate Variability [Internet].
2011 [cited 2023 Jan 23]. Available
from:  http://startcc.iwlearn.org/doc/
Doc thai 22.pdf

Vongruang P, Pimonsree S. Biomass
burning sources and their contributions
to PM10 concentrations over countries
in mainland Southeast Asia during a
smog episode. Atmospheric
Environment. 2020;228:117414. doi:
10.1016/j.atmosenv.2020.117414
Ngamyjarus C, Pattanittum P. n4Studies:
application for sample size calculation

14.

16.

17.

18.

19.

20.

21.

22.

in health science research. Version 2.1.
App store; 2022.

Wayne WD. Biostatistics: A foundation
of analysis in the health sciences. 6th
ed. John Wiley & Sons, Inc.; 1995.
180p.

. Ngamjarus C. Sample size calculation

for health science research. Ist ed.
Khon Kaen, Thailand: Khon Kaen
University Printing House; 2021.
Mikhun P, Leknoi U. Haze pollution:
Vulnerability and social impact at
household level. Journal of MCU Social
Science Review. 2021;10(1):78-91.
Naumann VJ, Byrne GJ. WHOQOL-
BREF as a measure of quality of life in
older patients with depression. Int
Psychogeriatr. 2004;16(2):159-73. doi:
10.1017/s1041610204000109.
Mongkol A,  Huttapanom W,
Chetchotisakd P, Chalookul W,
Punyoyai L, Suvanashiep S. The study
to develop Thai mental health indicator.
Journal of the Psychiatric Association
of Thailand. 2001;46(3):209-25.
Spielberger CD, Gonzalez-Reigosa F,
Martinez-Urrutia A, Natalicio LF,
Natalicio DS. The state-trait anxiety
inventory. Interam J Psychol. 1971;5(3-
4).

Ebi KL, Kovats RS, Menne B. An
approach for assessing human health
vulnerability and  public health
interventions to adapt to climate
change. Environ Health Perspect.
2006;114(12):1930-4. doi: 10.1289/
ehp.8430.

Nelson R, Kokic P, Crimp S, Martin P,
Meinke H, Howden SM, et al. The
vulnerability of Australian rural
communities to climate variability and
change: Part II—Integrating impacts
with adaptive capacity. Environ Sci
Policy. 2010;13(1):18-27. doi: 10.1016/
j.envsci.2009.09.007

Ranganathan P, Pramesh C, Aggarwal
R. Common pitfalls in statistical
analysis: logistic regression. Perspect

150



Journal of Public Health and Development
Vol.21 No.3 September-December 2023

23.

24.

25.

26.

27.

28.

29.

Clin Res. 2017;8(3):148-51. doi:
0.4103/picr.PICR 87 17

Dorji T, Morrison-Saunders A, Blake
D. Understanding How Community
Wellbeing is Affected by Climate
Change: Evidence From a Systematic
Literature Review. Environ Manage.
2023;72(3):568-86.  doi:  10.1007/
$00267-023-01833-w

Nelson DR, Adger WN, Brown K.
Adaptation to Environmental Change:
Contributions of a  Resilience
Framework. Annual Review of
Environment and Resources. 2007;
32(1):395-419. doi: 10.1146/annurev.

energy.32.051807.090348
Pradyumna A, Sankam J. Tools and
methods  for  assessing  health

vulnerability and adaptation to climate
change: A scoping review. The Journal
of Climate Change and Health.
2022;8:100153. doi: 10.1016/
jJjoclim.2022.100153

Finkelstein MM, Jerrett M, DeLuca P,
Finkelstein N, Verma DK, Chapman K,
et al. Relation between income, air
pollution and mortality: a cohort study.
CMAJ. 2003;169(5):397-402.

Carson RT, Jeon Y, McCubbin DR. The
relationship between air pollution
emissions and income: US Data.
Environment and Development
Economics. 1997;2(4):433-50. doi:
10.1017/S1355770X97000235

Zeltner NA, Huemer M, Baumgartner
MR, Landolt MA. Quality of life,
psychological adjustment, and adaptive

functioning of  patients with
intoxication-type inborn errors of
metabolism - a systematic review.

Orphanet J Rare Dis. 2014;9:159. doi:
10.1186/s13023-014-0159-8

Macko RF, Benvenuti F, Stanhope S,
Macellari V, Taviani A, Nesi B, et al.
Adaptive physical activity improves
mobility function and quality of life in
chronic hemiparesis. J Rehabil Res

30.

31.

32.

33.

34.

35.

Dev. 2008;45(2):323-8. doi: 10.1682/
jrrd.2007.02.0025

Simeonsson RJ, Short RJ. Adaptive
development, survival roles, and quality
of life. 1996.

Ageel M, Rehna T, Shuja KH, Abbas J.
Comparison of Students' Mental
Wellbeing, Anxiety, Depression, and
Quality of Life During COVID-19's
Full and Partial (Smart) Lockdowns: A
Follow-Up Study at a 5-Month Interval.
Front Psychiatry. 2022;13:835585. doi:
10.3389/fpsyt.2022.835585

Miniotti M, Lazzarin G, Ortoncelli M,
Mastorino L, Ribero S, Leombruni P.
Impact on health-related quality of life
and symptoms of anxiety and
depression  after  32weeks  of
Dupilumab treatment for moderate-to-
severe atopic dermatitis. Dermatol
Ther. 2022;35(5):e15407. doi: 10.1111/
dth.15407

Holze F, Gasser P, Miiller F, Dolder
PC, Liechti ME. Lysergic Acid
Diethylamide-Assisted  Therapy in
Patients With Anxiety With and
Without a Life-Threatening Illness: A
Randomized, Double-Blind, Placebo-
Controlled Phase II Study. Biol
Psychiatry. 2023;93(3):215-23. doi:
10.1016/j.biopsych.2022.08.025
Rodriguez-Ramirez AM, Alcéantara-
Garcés MT, Hernandez-Jiménez S,
Garcia-Ulloa AC, Arcila-Martinez D,
Velazquez-Jurado H, et al. Long-Term
Effects of Anxiety on the Metabolic
Control of Recently Diagnosed Type 2
Diabetes Patients: Results from the
CAIPaDi Cohort Study.
Neuropsychiatr Dis Treat. 2023;19:
197-207. doi: 10.2147/NDT.S392672
Zachciat J, Uchmanowicz I, Czapla M,
Krajewska M, Banasik M. The
Association between Psychosocial and
Age-Related Factors with Adherence to
Immunosuppressive Therapies after

151



Journal of Public Health and Development
Vol.21 No.3 September-December 2023

36.

37.

Renal Transplantation. J Clin Med.
2022;11(9). doi: 10.3390/jcm11092386
Rabbani MIA. Depression in adolescent
patients ~ with  obesity.  Scientia
Psychiatrica, 2023;4(1):346-51.
Ceballos RM, Cobos S, Rillamas-Sun
E, Sanchez O, Ceja J, Ibarra G, et al.
Abstract B021:  Adaptation and
feasibility of a Spanish language
nutrition and physical activity online
intervention for rural-dwelling Latinos
with obesity-related chronic diseases.
Cancer Epidemiology, Biomarkers &
Prevention. 2023;32(1_Supplement):
B021-B. doi: 10.1158/1538-7755.
DISP22-B021

152



