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Extended Abstract

Haze smoke has been a seasonal problem in upper northern Thailand

for more than a decade. Biomass burning of agricultural wastes and forest
fire are significant sources of haze smoke. Haze smoke regularly occurs in the
summer seasons. The local authorities in the haze-smoke affected areas
comprehensively implement various kinds of measures to reduce haze
smoke and its impacts on human health.

We conducted an ecological study to examine the relationship
between the factors related to the implementation of haze smoke control
measures and the respiratory health of the communities residing in Mueang
districts (urbanized areas) of five provinces located in upper northern Thailand,
i.e., Chiang Mai, Chiang Rai, Lampang, Mae Hong Son, and Nan. The factors
related to haze smoke control implementation which were the focus of this study
included the number of different interventions implemented, primary organizations
responsible for the intervention plans, implementation periods, budget
allocation, target group of the implementation, and implementation frequency.
We extracted these data for 2015 to 2016 from the governmental data records
available at local authorities who are responsible for haze smoke control
prevention and control, i.e., local hospitals, Local Administrative Authorities,
and Provincial Natural Resources and Environment Departments in the study
areas. In the same period, we obtained data on outpatient visits due to respiratory
diseases (ICD10: J0O0-J99) and data on their residential areas from hospital
records available at the Strategy and Planning Division, Ministry of Public Health.

The five study districts consisted of 732 villages, of which 542 and
532 provided complete data in 2015 and 2016, respectively, for use in the
analysis. We used a Poisson regression model to assess the relationship
between the factors related to haze smoke control implementation in the
villages and the risk of outpatient visits due to respiratory diseases in the
villages, controlling for year, and villages’ risk populations for respiratory
illnesses, i.e., those aged <5 years and aged 65 years and over. We found a
significantly increased risk of respiratory illnesses among villagers residing in
the haze-smoke affected areas, which were associated with multiple factors.
These factors included implementing less than four different haze control
interventions per year, not implementing interventions all-year-round, no
budget allocation for the implementation, implementation less than 30 times
per year, haze control implementation under the annual plan of provincial or
local authorities, and non-community targeted implementations.
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In conclusion, the findings indicate that the communities’ respiratory
health is associated with a range of factors involving haze control implementation
of local governmental agencies in haze smoke areas. The results provide
beneficial information for local authorities responsible for haze smoke
prevention and control and community health to improve the effectiveness of
haze control measures in the affected areas. Further studies to confirm the
findings are suggested when data on socio-economic status, cultural status,
and environmental conditions of communities in the haze-smoke affected
areas become available, so that the effects of these factors can be evaluated.
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Table 1 Population numbers and villages in Mueang districts of the study provinces, 2015-2016

Province Approximate population numbers per village Number of villages
Age < 5 years Age = 65 years Total Year 2015 Year 2016

Chiang Mai 41 147 2,349 68 66
Chiang Rai 31 64 663 220 209
Lampang 49 128 1,051 145 138
Mae Hong Son 50 56 721 42 58
Nan 27 59 506 67 63
Total 38 90 834 542 534
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Table 4 Relationship between factors related to haze control measures and percent increased excess risk (ER)

of hospital visits due to respiratory diseases from 2015 to 2016

Factors related to haze control measures ER (%)? 95% ClI

Number of interventions implemented per year
1-2 30.1 26.2-34.1
3-4 37.0 34.4-39.4
>4 reference

Primary organization responsible for intervention plans
Provincial authority 70.0 68.4-71.3
Local authority 32.0 24.1-40.4
Local authority staff and provincial authority reference

Implementation periods
During haze crisis 66.4 55.0-78.3
Before and after haze crisis 9.0 6.0-12.0
During and after haze crisis 54.0 19.0-91.2
Before and during haze crisis 81.3 75.0-88.0
Before, during, and after haze crisis reference

Buget allocation
No 6.0 5.0-8.0
Yes reference

Target group of implementations
Local authority staff 69.0 66.0-72.2
Communities reference

Frequency of implementations
<30 times 5.2 5.0-6.0
>30 times reference

#Adjusted for years, population aged under 5 years, population aged 65 years or over
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